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Reasons 1-300: Twice the medication 


Econochlor 15 ml. gives your patients 
300 drops* or twice the medication of 
conventional 7.5 ml. chloramphenicols. 
At virtually the same price. 

What's more, independent re- 
search shows 1 out of 3 patients re- 
quire conventional chloramphenicol 
refills. So why not save your patients 
time and money. 


Reason 301: Neutral pH 


Reason 302: Stability _ 


Econochlor 15 ml. remains stable foret2 
months at room temperature. 


Reason 303: Ointment 


. Econochlor is also available in 
ointment form. 


ECONOCHLOR 15m! 


First choice for 
chloramphenicol therapy. : 


Econochlor 15ml. is buffered to a neutral Aic eg 
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DESCRIPTION: A sterile ophthalmic suspension. Each ml contains: Active: Prednisolone acetate 0.12596 or 1.096 (licensed under patent 3,134,718). Preservative: Benzalkonium Chloride 
0.07%. Vehicle: Hydroxypropy! Methylcellulose. ACTIONS: This drug causes inhibition of the inflammatory response to inciting agents of a mechanical, chemical, infectious or immuno 
logical nature. INDICATIONS: For use in the treatment of steroid-responsive inflammatory and allergic conditions. CONTRAINDICATIONS: Contraindicated in acute superficial herpes simplex 
keratitis (dendritic keratitis) and most other viral diseases of the cornea and conjunctiva; fungal diseases; acute purulent untreated infections and tuberculosis of the eye. WARNINGS: Use 
great caution in the treatment of stromal herpes simplex. Prolonged use may result in glaucoma, posterior subcapsular cataracts and thinning ui the cornea and perforation. Acute purulent 
infections will be masked and enhanced. Safety of intensive or prolonged use during pregnancy has not been substantiated. PRECAUTIONS: If the inflammatory reaction dogs not respond 
! ~. within a reasonable period institute other forms of therapy. Fungus invasion must be considered in any persistent corneal ulceration where asteroid has been used. yo aorta 
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pressure frequently. ADVERSE REACTIONS: Glaucoma, posterior subcapsular cataracts, secondary infections, and perforation of the globe. Viral and fungal infections may beexacerbatet” OM 
DOSAGE: 1 or 2 drops 3 to 4 times daily. During the first 24 to 48 hours, the drops may be used hourly if severity of the condition warrants. HOW SUPPLIED: In 5 ml and 1&ml plastic à 
æ 4 Drop-Tainer® dispenser. ©1977 Alcon Laboratories, inc. 3 
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Choiée of 3 working distances, 
indcular tubes. 

With the short new Zeiss OpMi 6-S you can choose 
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your instruments. 
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ZOOM magnification change. 
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All the famous Zeiss accessories are available for the OpMi 6-S 
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Write or call for complete details today 
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Th&Contraves Stand 
akes your microscope float. 


: The unique counterbalancing system of the Con- 
traves Stand makes it seem as if your microscope is Sus- 
pended weightlessly in space. By use of the convenient mouth 
witch, you move it quickly and easily to the exact position and 
recise focus you want. And then it stays there until you move 
ain. This new method of repositioning the microscope can 
Save you up to 4096 of the total operating time. Your hands can 
stay with their work, and you can assume whatever posture is 
most convenient and comfortable for you. 


he floating microscope. ' 


Greatest stability, 
utmost versatility. 


The Contraves Stand accepts either the Zeiss OpMi 1 
or OpMi 6-S (shown here), and as much as fifty pounds of 
accessories, such as TV cameras, movie cameras, CO- 
observation tubes—and the microscope still floats. 


It rolls easily from room to room and its versatility iS 
such that it can be shared by surgeons from many disciplines. 
Although, once you use it, you'll probably want to keep it all for 
yourself. 


Write or call for complete details. 


Nationwide service. 


P — Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
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- — Keeler's Spectacle Indirect Ophthalmoscope 


It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it’s easy to 
see why. 


Three basic components—Keeler (corrective or plano) spec- 
tacles, a quality indirect and a bright spotlight—combine to 
make the Spectacle Indirect the ideal instrument for office 
procedures. And, when Keeler's loupes are substituted, it 
becomes a valuable surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack, providing complete freedom in the 
office and on your rounds... which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


's easy to say that the Spectacle Indirect is the best. And 
as easy to prove. Just try it on. : 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 | 
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(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION)  - nour 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- i 
itorfortopicaluse. — = : à 


Indications: Glaucorna — Chronic open-angle glaucoma. "e. 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 8 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 
Contraindications: 1. Active uveal inflammation. | 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of antic holinesterase - 
medications during pregnancy has not been established. nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, priorto or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 


PHOSPHOLINE IODIDE in patients who are at the same time ng prescribed for the treatment of : 


pesticides (professional gardeners, farmers. workers in plants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 


undergoing treatment with systemic anticholinesterase medica- 5. Prolonged use may cause conjunctival thickening, obstruc- — 
tions [or myasthenia gravis, because of possible adverse additive tion of nasolacrimal canals... a o o CS I T : 
effects. 6. Lens opacities occurring in patients under treatmentfor = ly 
Precautions: 1, Gonioscopy is recommended prior to initiation glaucoma with PHOSPHOLINE IODIDE hawe been reported | 
of therapy, and similar changes have been produced experimentally in 
2. Where there is a quiescent uveitis or a history of this condi- normal monkeys. Routine examinations should accompany 
tion, anticholinesterase therapy should be avoided or used clinical use of the drug. US C S RC ae 
cautiously because of the intense and persistent miosis and 7. Paradoxical increase in intraosular pressure may follow 
ciliary muscle contraction that may occur. anticholinesterase instillation. This may be alleviated by prescrib- 

.3. While systemic effects are infrequent, proper use of the drug ing a sympathomimetic mydriatic such asphenylephrine. — . j 
reguires digital compression of the nasolacrimal ducts for a Overdosage: Antidotes are atropine, 2 mg parenterally; — 
minute or tWo following instillation to minimize drainage into the PROTOPAM* CHLORIDE. (pralidoxime chloride). 25 mg perkg - 
rfasal chamber with its extensive absorption area. The hands intravenously: artificial respiration should begivenifnecessary 
should be washed immediately following instillation. How Supplied: Four potencies are available. 1.5 mg package 

4. Temporary discontinuance vf medication is necessary if for dispensing 0.03% solution; 3.0 mg package for 0.06% 
salivation, urinary incontinence, diarrhea. profuse sweating, solution; 6.25 mg package for 0.125% solution; 12.5 mg 1 
muscle weakness, respiratory difficulties, or cardiac irregularities package for 0.25% solution. Also contains potassium acetate í 
occur . : (sodium hydroxide or acetic acid may have been incorporated to 2 
5. Patients receiving PHOSPHOLINE IODIDE who are ex- adjust pH during manufacturing), chlorobutanol (chloral deriva- ` 
posed to carbamate or organophosphate type insecticides and tive), mannitol, boric acid and exsiccated sodium phosphate. eur 


periods of exposure to such pesticides, the wearing of respiratory . The Ophthalmos Division 
masks,,and frequent washing and clothing changes may be AYERST LABORATORIES 
advisaifle. 


New York, N.Y. 10017 | 7727 ahi 
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- Manhattan, Eye, Ear &1 
presents a post- -gradua 
Contact B-Scan. Ultraso 
For the Clinic 
February 17, 18 197 


|] | The course will include the. basi ics € 
| | ophthalmology and the application of c C ne 
s || B-scan ultrasonography for the practici cing cli inician as ` 1 
| | © || developed at the. Manhattan. Eye, Ear & h 
February 23, 24 and 25, 1978 || osito : 
POU n a Resort B | | Faculty Se. 
s ale, Al | Nathaniel R. Bronson ll, LM 2. 
Yale L. Fisher, M. D. te oe 
Edwin Trayner, M.D. 
William Regan, MD 
. James Schutz, M.D. 
Mr. Norman Pickering — S . 
Mr. William S. Farkas | 
3 I MEAM | : | | For Information write: Yale L. Fisher, M. D. Ultrasound 
Subject Retinal § Vitreous Surgery E | Glin nic c/o Manhattan rid Ear & Throat orn 210 
New York City, New York E IL. ZONES. vu 
oui bject. t: Cataract Surgery and Intraocular Lenses N Ms EIER UNE 
New York City, New York me | Subscribe to... : 
subject: Pediatric Ophthalmology EE | 







































ALLAN E. KOLKER, M.D. 
ot. Louis, Missouri 
subject: Glaucoma 


ROBERT WALLER, M.D. 
Rochester, Minnesota 
oubject: Ophthalmic Plastic Surgery 


THE COLLECTED — aj 
LETTERS 


ERNATIGN 
STEPHEN TROKEL, M.D. HR 
New York City, New York 
subject: Computerized Axial Tomography of Orbits 





Accompanying this outstanding P 
faculty are exciting social events M 
unique to the western environ- 
ment for registrant and guest. 


7 : Publi os twice ane - : v R pos 
€ Informal, practi ical, dme 
@ Easy and quick to read 


+.. p” 


€ Open participation 0547 3 us EN ; 




















"It's the most usefu E and enjoys | 
publication in Ophthal nology.’ ERD 
(M.D., New m xe 


Spons sored by the Rockefeller and Abbie 
Prentice Eye Institute of St. Luke's Hospital 
Medical Center. 


Regi stration is $175.00. Participants receive 
18 hours of conti inuing education credit. For 
more information write: 


Louis Rosenbaum, M.D. - Program Chairman, or 
Robert — Lundin li, Public Relations 

St. | uke’s Hospital Viedical Center 

525 North 18th Street 

Prsenix, Arizona 85006 


For information write: 


Jack R. A Anderson; M. D., Edit tor. a Ge A 

international Correspondence . ! 
Society of O. & O. (I CS.0.0.) B 

« 1111 Tulane Avenue (Ste.322 

d v Orleans, Le on 9 A. ae 701 
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IT'S NICE TO KNOW.: 


Extensive clinical tests indicate — 


Visine is ideally suited 


for your recommendation. 


Visine? has been proven safe and effective 
for relief of symptoms of minor eye irritation. 


whatever causes your patients minor eye 
irritation— glare, pollen, close work or air pollu- 
Jion— Visine provides fast relief. It relieves the 
burning and itching, and its vasoconstrictor 
(tetrahydrozoline HCL) effectively removes 


- redness from the eye. 


nt Visine Eye Drops is anothbr quality product from Pfizer Inc. t . 


e - . á 
| - 
= A 





For this relief, more people already use 
Visine than any other eye drop. And this wide- | 
spread acceptance plus Visine’s extensive 
clinical testing means you can recommend 
Visine to your patients with confidence. 


"NDA Clinical #10-878 (1955-'57). Additional NDA Clinical 
*10-878 (1961). Subsequent Double-Blind Efficacy 
Studies (8/72, 9/76, & 2/77). (91978 Pfizer Inc. * 
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e Estelle Doheny 000 The A. Ray and Wendell 
Memorial lecture — bt Memorial lecture M a 
Professor L Dr. Jules Francois INE 2 | Professor Dr. August Dama : 
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frd A. Ellsworth, M. D. up VS. m rene H. : late ee 
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E | .. . . DOHENY-USC FACULTY 
ice Z. Brown, M.D. Alfred Marrone, M.D. 

ni eth R. Diddie, M.D. ` Donald: S. Minckler, M.D. 

illip C. Diorio, MD. | «xw ‘Linn Murphree, M.D. F 
ger D. Friedman, M.D. — Anthony B. Neshurn, M. D. H arre, 
id Irvine, Jr., MD B Thomas E. np M.D., Ph. D. 





For. Information. Mr. s. William. Dowey- T T Fee $200 ME 
a n Estelle Doheny Eye Foundation (Includes: all lunches, 

er e »an Pal jet — ! | coffee breaks, social - pe ue 
E joe Angeles, CA 90033. Sod hours and the March 2 E | T " c 
: 7 - dinner-dance) - AE 
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...WITH WEEKLY ENZYME CLEANING. 


SOFLENS™ Enzymatic Contact Lens Cleaner is the 
only cleaner that prevents “proteinosis”... the buildup 


of protein deposits on SOFLENS® (polymacon) 
Contact Lenses. 

VISIBLE OR INVISIBLE, protein deposition can cause | 
annoying or serious problems for you and your patients. £ 

. Decreased visual acuity, discomfort, shortened wear- 
ing periods, cenjunctivitis, damaged lenses. 

PREVENT DEPOSIT PROBLEMS. 

'Insist on SOFLENS™ Enzymatic Contact Lens 
Cleaner...once a week, every week...to maintain new- 
fit vision and comfort. No deposits, no returns. Happier 
wearers, longer lens life. (And you save valuable office 
time too.) 


SOFLENS cun ciae 


It's like getting a brand new pair of lenses...every week! 


AJIÉRGAN Pharmaceuticals, Irvine, California 











ail The poeple: at Benson’s share your with innovative ideas: in -products 
. concerns for efficient, quality optical and services, ail Il desic ned to help 
Service in spite of today's complex you who are part of the finest. eye 
E requirements. care/eyewear delivery. system in 
| For 65 Te weve pioneered bi world. 





Corporate ( Offices/ Minneapolis, MN 55435. 


FULL SERVICE LABORATORIES LOCATE 
















HARVARD MEDICAL SCHOOL 
nl of Continuing Education 
Announces a Course in 


GLAUCOMA 
April 5, 6, and 7, 1978 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Under the Direction of 
-Paul A. Chandler, M.D., W. Morton Grant, M.D. and David K. Dueker, M. D. 












course, designód. for ophthalmologists in clinical practice, will cover diagnosis and. treatmei 
a SIDES will be Lies on dotalled case prese 


nt of ima various 
ntations, followed by open discussion. by ‘ak participants onan E 


ALBERT, M.D. 
BERT BELLOWS, M. D. 
Ml P. BOGER, M.D. 
! G. CAMPBELL, M.D. 


| CHIN ' 2E 
NK CASHWELL, M.D. | ‘THOMAS à M. "RICHARD ON, M.D. > 
. CHANDLER, M.D. . RICHARD J. SIMMONS, M.D. 


RICHARD B. CHAPMAN, M.D. | TAYLOR R. SMITH, MD. 
.DAVID D. DONALDSON, M.D. DAVID S. WALTON, M.D. 


"DAVID K. DUEKER, M. D. | MARTIN WAND, M. D. | xe = Me a 















| This course has Category | accreditation for 20 hours toward the AMA's Physicians' — € Award. 


Fee: $200 Registration: Please contact - Eod 
! : Department of Continuing Education Ln 

t | ue -Harvard Medical School. : 

i v pr Tw m | 25 Shattuck Street, Boston, M 
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zc During x 


caer intracapsular : 


er. lens 
extraction 


, , Enzymatic zonulysis 


;aseasya: 


v 


‘TARGET TUNNEL’ 

FOR EASY 

NEEDLE INSERTION 

Save valuable time in the operating 4 

room with the Univial's special ' 

s ‘target tunnel’. Needle easily pene- | 
: è trates this thinned section of the 
` stopper to allow trouble-free with- 
drawal of Catarase solution. 


P ; 






















SINGLE VIAL PREVENTS 
MIXING ERRORS 
"Inexperienced operating room 
personnel not infrequently will give 
the surgeon the diluent solution 
and discard unused the "empty" 
bottle containing the alpha- 
chymotrypsin powder! 


ALWAYS FRESH, 
1:5000 SOLUTION 
Optimum zonulysis is obtained with 
150 APA units/ml, which is the 

\ strength of a 1:5000 dilution. . .''! 


(chymotrypsin NF. 300 units) 


E ^in the unique SMP univial 


See Package Insert for Full-Prescribing Information 


s indication: This drug is indicated for enzymatic zonuly- 
-v' sis for intra&apsular lens extraction. 


. Contraindications: 
ur 1. High vitreous pressure and gaping 


ER ° incisional wound. 
` 2. Congenital cataracts. 
. 3. Patients under age of 20 years. 
4 Precautions: Chymotrypsin N.F. powder or solution 


should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
° may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: Transient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch | : 


Div. Cooper Laboratories (P.R.), Inc. , 


San German, Puerto Rico 00753 " 2010.8 
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r i plied to 10% of the body surface during organogenesés induced 
: e fetal abnormalities in rabbits. When 10% Vira-A ointment wds ap- 
ue . plied to 2 to 3% of the body surface of rabbits, no fetal abnor* 
AR wf malities were found. This dose greatly exceeds the total recom- 
A e mended ophthalmic dose in humans. The possibility of embryonic 
pix or fetal damage in pregnant women receiving Vira-A (vidarabine 
ini ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
; is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
| si e not been established. Consequently, Vira-A should be used only 
VI ala ine when clearly indicated. 
i It is not known whether Vira-A is secreted in human milk. As a * 
: general rule, nursing should not be undertaken while a patient is, 
Q a | 1 HC under treatment because many drugs are secreted in human 
. à milk. However, secretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 
ont | lent 3% Mutagenic Potential: Results of in vitro experiments indicate 
, that vidarabine can be incorporated into mammalian DNA and ean 
inde mutation in mammalian cells (mouse L5178Y ee line). 
( Thus far, in vivo studies have not been as conclusive, but there is 
ES MEE e GE MEM d 3% some evidence (dominant lethal assay in mice) that vidarabine 
1 may be capable of producing mutagenic effects in male germ 
Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is cells. 
an antiviral drug for topical ophthalmic administration. The chemi- It has also been reported that vidarabine causes chromosome 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the breaks and gaps when added to human leukocytes ;n vitro. While 
ophthalmic ointment contains 30 mg of vidarabine monohydra:e the significance of these effects in terms of mutagenicity is not 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum fully understood, there is a well-known correlation between the 
base. ability of various agents to produce such effects and their ability 
Clinical Pharmacology. Vira-A is a purine nucleoside obtained to produce heritable genetic damage. 
from fermentation cultures of Streptomyces antibioticus. Oncogenic Potential: Chronic parenteral (IM) studies of 
Vira-A possesses jn vitro and in vivo antiviral activity against vidarabine have been conducted in mice and rats. E 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia In the mouse study, there was a statistically significant in- 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does crease in liver tumor incidence among the vidarabine-treated 
not display invitro antiviral activity against other RNA or DNA females. In the same study, some vidarabine-treated male mice 
viruses, including Adenovirus. developed kidney neoplasia. No renal tumors were found in the 
The antiviral mechanism of action has not been established. vehicle-treated control mice or the vidarabine-treated female 
Vira-A appears to interfere with the early steps of viral DNA syr- mice. 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitio curred with greater frequency among the vidarabine-treated 
antiviral activity but this activity is less than that of Vira-A. animals than in the vehicle-treated controls. The increases in 
Because of the low solubility of Vira-A, trace amounts of both thyroid adenoma incidence in the high-dose (50 mg/kg) males 
Vira-A and Ara-Hx can be detected in the aqueous humor only ff and the low-dose (30 mg/kg) females were statistically signifi- 
there is an epithelial defect in the cornea. If the cornea is normal, cant. 
only trace amounts of Ara-Hx can be recovered from the aqueous Hepatic megalocytosis, associated with vidarabine treatment, 
humor. has been found in short- and long-term rodent (rat and mouse) 
Systemic absorption of Vira-A should not be expected to studies. It is not clear whether or not this represerfts a pre- 
occur following ocular administration and swallowing lacrimal neoplastic change. 
secretions. In laboratory animals, Vira-A is rapidly deaminated in The recommended frequency and duration of administration 
the gastrointestinal tract to Ara-Hx. should not be exceeded (see Dosage and Administration). 
In contrast to topical idoxuridine, Vira-A demonstrated less Precautions. The diagnosis of keratoconjunctivitis due to Herpes? 
cellular toxicity in the regenerating corneal epithelium of the simplex virus should be established clinically prior to prescribing. 
rabbit. Vira-A Ophthalmic Ointment, 3%. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- Patients should be forewarned that Vira-A Ophthalmic Oint- 
cated for the treatment of acute keratoconjunctivitis and recur- ment, 3%, like any ophthalmic ointment, may produce a temporary 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2 visual haze. e 
Vira-A is also effective in superficial keratitis caused by Herpes Although viral resistance to Vira-A has not been observed, this 
simplex virus which has not responded to topical idoxuridine or possibility may exist. 
when toxic or hypersensitivity reactions to idoxuridine have oc- Adverse Reactions. Lacrimation, foreign-body sensation, con- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%. junctival injection, burning, irritation, superficial punctate 
against stromal keratitis and uveitis due to Herpes simplex virus keratitis, pain, photophobia, punctal occlusion, and sensitivity 
has not been established. have been reported with Vira-A Ophthalmic Ointment, 3%. The 
The clinical diagnosis of keratitis caused by Herpes simplex following have also been reported but appear disease-related: 
virus is usually established by the presence of typical dendritic or uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
geographic lesions on slit-lamp examination. In controlled and neal vascularization, and hyphema. 
uncontrolled clinical trials, an average of seven and nine days of Overdosage. Acute massive overdosage by oral ingestion of t 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- ophthalmic ointment has net occurred. However, the rapid 1 
quired to achieve corneal re-epithelialization. In the controlled deamination to arabinosylhypexanthine should preclude any 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects Kg in mice and rats. No untoward effects shotild result from inges- 
(71%) re-epithelialized at the end of three weeks. Seventy-five tion of the entire contents of a tube. 
percent of the subjects in these uncontrolled trials had either not Overdosage by ocular instillation is unlikely because any ex- 
healed previously or had developed hypersensitivity to topical cess should be quickly expelled from the conjunctival sac. Too 
i idoxuridine therapy. frequent administration should be avoided. 
s: The following topical antibiotics: gentamicin, erythromycin, Dosage and Administration. Administer approximately one half 
; chloramphenicol; or topical steroids: prednisolone or dex- inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
w. amethasone, have been admintstered concurrently with Vira-A junctival sac five times daily at three-hour intervals. 4 
Ophthalmic Ointment, 3%, without an increase in adverse reac- If there are no signs of improvement after 7 days, or complete 
d tions. re-epithelialization has not occurred by 21 days, other forms of 
Normally, corticosteroids alone are contraindicated in Herpes therapy should be considered. Some severe cases may require 
d simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, longer treatment. 
3%, is administered concurrently with topical corticosteroid After re-epithelialization has occurred, treatment for an addi- 
è therapy, corticosteroid-induced ocular side effects must be con- tional seven days at a reduced dosage (such as twice daily) is 
f ‘sidered. These include corticosteroid-induced glaucoma or cat- recommended in order to prevent recurrence. 
-ep 
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aract formation and progression of a bacterial or viral infection. 
eV ira-A is not effective against RNA virus or adenoviral ocular 

infections. Vira-A is also not effective against bacterial, fungal, or 

chlamydial infections of the cornea or nonviral trophic ulcers. 
ontraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 


. cated in patients who develop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap-* 


How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. "Uu 


PARKE, DAVIS & COMPANY 


PD-JA-1746-3-P(12-77) Detroit, MI 498? 
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- 3 CAN IMPORTANT ADVANCE IN THE TREATMENT. E 
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7 Vira-A| denies. | 
ophthalmic ointment), 3% — 0c a T 
e is not only as effective as IDU in EU - p 
treating riae os virt pee _—_ 


fn INRICATIONS: 

a Acute keratoconjunctivitis and 
recurrent epithelial keratitis due to 
Herpes simplex virus types 1 and 2— 
whether manifested by dendritic 
or geographic lesions. Vira-A is not 
effectiye against RNA virus 
or adenoviral ocular infections. 


PROGNOSIS: 


Based on controlled and uncontrolled 
« . clinical trials* an average of seven and nine 
days of continuous Vira-A therapy was 
oP required to achieve corneal re-epithelialization. 
i In uncontrolled trials; 101 of 142 subjects (7176) 
p had re-epithelialized by the end of three 
2 weeks on Vira-A. Seventy-five percent of 


e these subjects had either not healed — vidarabine : 


previously or had developed hypersensitivity 


E. to topical idoxuridine therapy. Ophthalmic ~ 
d i "Data ofi file, Medical Department, Parke, Davis & Company, Detroit. | ointi | ent 3% 
! ? 
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«'..— "Roxtull prescribing information, see preceding page. - | PARKE-DAVIS 
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E . Sponsor by 
HE RUDOLPH ELLENDER MEDICAL FOUNDATION 


X et a i atone program - 
( went Hours Credit in Category D 






mont Hotel, New Ülleüns- | 


Hy. JAMES \ V  AQUAVELLA. M. D., Rochester, New York 
PES - ROBERT F, AZAR, M.D., New Orleans - 
JOS. A. BALDONE, M-D., New Orleans 
E -PHILLIPE BARONET , MD., Toulouse, France 
“OLIVER H. DABEZIES, Jr., M.D., New Orleans 
"E . MILES. H. FRI IEDLANDER, MD; New Orleans 
- - JACK HARTSTEIN, M.D., St. Louis. | 
"RICHARD J. HESSE, M.D., New Orleans | 
. "GEORGE H. JONES, M.D., Baton Rouge, Louisiana 
- STEPHEN E. KELLY, M.D., Brooklyn, New York 
RONALD C. MAY, M.D., Deerfield, Illinois. 
LEROY G. MESHEL, M. D. Daly City, California 
WHITNEY G: SAMPSON, M.D., Houston, Texas 
- TOM F. SPRING, M.D., Kew, Australia — ——— 
THOM J. ZIMMERMAN, MD., New Orleans. | 


-JACK | R. ANDERSON, M. D. New. Or eans © 
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For further information contact: 

|. Jos. Ae ‘Baldone, M.D. Se 

* Roof, Delta Towers, Ux Canal Street 
e New Orleans 70112 USA. zo [eu a 
Ph fps 524. 49729 : e «c 










| Ophthalmology, y Speak grs: | 
| Robert C. Drews, M.D., Clayton. 





| Richard P. Kratz, M.D. 






| Charles T. Yarington, M.D., Seattle 
| brier, White Sulphur Springs, West Yn 


| M.D., The Blaydes Clinic, Corner of | 
E 24101. 


Saturday, March - 1 1978-Treatment. of ‘ain 


SALT LAKE CITY, UTAH. 


This meeting will concentrate. on. the à 


ional information: Second Annual ‘Ophthalmo- BET ! 
| glaucomas. Diagnosis will be covere 


| Cryosurgical - Seminar will || 
follow the above course— 1| 


| Registration fee is $75. 00 for. practitioners” 
| } residents upon application. from their Departme 
-| registration fee, payable to ' University. of Utah" 


| Salt Lake City, Utah, 84132. Make hotel re: 
| Salt Lake Hilton Hotel, 150 W. 500 Sc 

| 84101. Early registration an 
iH a- is the Bosh of. | 
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Jared M, Emery, M.D; , Houston, n Texas 
Bruee E. Spivey, M. D., "San Cees Cal. 





| Bradley R. Straatsma, M. D, Los. Angeles, | Cab. | l 


Otola ryngologi y Speakers: 

William Jaequiss, M.D., Pittsburgh, Pa. 

Donald Kamerer, M.D., Pittsburgh, Pa. 

Walter Work, M. D., Ann Arbor, Mich. 
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required; checks payable to The W ginia | 
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West Virginia 1 
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PAUL R. LICHTER, M.D. 


ANN. ARBOR MICH, : - NEW YORK CI 


stressed. Two panel discussion periods a 


may obtain 8 hours of Category | Continu ng Med 


credit for. attending this course. 


Florence, Division. of Ophthalmology, University led 


How to prepare a scleral 
buckle tunnel — a partial- 
depth sclerotomy — the exact- 
ing phase of detached retina 
correction requiring delicate, 
well-controlled cutting and 
delamination. 


Answer: 
Fifty-Seven 


Assemble a stainless steel, 
sterile, disposable Beaver 
No. 57 blade into a Beaver 
No. 3K stainless steel chuck 
handle, a 3K-57 combination 
— the best combination for 
solving a delicate surgical 
problem. 


Write or call free — 800/225-1482 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD è BELMONT, MASS. 02178 
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B ye 2 LM r Lawton Smith, MD r "DM 
dining P new one s hour audiocassette tapes are now available: 
ae .. Optic neuritis #1 | 
. Optic. neuritis #2 
74 The "6:45 amdon” 
‘75 Late Onset Retinitis Pigmentosa 
6 . Binasal Hemianopias 
77. CPEO (Ocular Muscle Dystrophies) 
78 Blepharoconfusion (with Dr. Tenzel) 
#79 — Lid Surgery Gems (with Dr. Tenzel) | 
3:80 — Cerebellopontine Angle Tumors 
Hz 5 . Some New Pearls — | 































cost oh the tapas is $8 each, postage paid in USA and Cahada. Other countries, raad $ 1 0 for every . 
tapes. for. airmail. We. also have a new book for beginners—' The Optic Nerve” for $12, 95. 
ents of Florida, add 490 state sales tax please. Make check to Neuro- diis d Tapes" | 


NEURO-OPHTHALMOLOGY TAPES - 
|. 9820 S.W. 62 COURT > 
MIAMI, FLORIDA 33156, USA 





| Thank you! 


| ' of the V ills s Eye spital uS 
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MAKE MEDICAL HISTORY... 


hoe With Fundus photos that save you reams of notes. 


The Kowa RC-2 Fundus camera isn't a 
highly trained technician’s device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 





Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) and easiest to use Fundus camera, is also 
ie. *Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


io Kowa Company. Lidl. TOKYO, JAPAN — KOWA AMERICAN CORP., New York, N.Y. 10001 
ew IN U.S., ADDRESS INQUIRIES TO: 


: sis KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 *« (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 * (213) 377-0708 


nV 
KEELER INSTRUMENTS LTD. OPTIKER RYSER 
ce x Optische Gerate 21-27 Marylebone Lane St. Gallen 
=> | a D 875 Aschaffenburg London, W.1. England Switzerland 
Postfach 74, W. Germany 
b ° LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
x Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 

x. $ VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 

4 Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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a The ‘book covers all aspects of visual ì impair- 
. ment in children. It presents valuable research 
. data which has not been. published anywhere 
else, and reflects the practical experience of the 
. authors. They have here compiled the material 
-. which they consider to be most useful for those 

working with visually impaired children and 




























pr ting Visual Field - 

W. TATE, JR., M.D.and JOHN R. LYNN, M.D. 
nu. - CONTENTS: The Concept of a Visual Field. 
o Biophysics, Psychophysics, and the Visual 

7, Field. Available Visual Field Devices and Their 
VINE "Limitations. Indications for Perimetry and the 

. ' Perimetrist. Testing the Visual Field with the 
 . "Goldmann Perimeter: A Sequential Guide. 
. .. Additional Techniques and Alternative Ap- 

: p nass to Goldmann puc Princi ied of 









. CONTENTS: Current Methods of Diagnosing 
.5 and Managing Glaucoma. Historical Review. 
.. Study of Blood Flow. in Patients with Glauco- 
J . mà: Materials and Methods; Statistical Analysis 
- of Data; Qualitative Analysis. of Angiograms; 
eg Discussion; Conclusion. Circulation Time and 


ty ds the Prevention JA Blindness. 


| | CONTENTS: OPE N ANGLE, “CONGENITAL, 
©. AND SECONDARY GLAUCOMAS: Diagnostic 
- "Tests in Open Angle Glaucoma. Elevated Pres- 
s. * sure in the Youthful Patient. Primary Open 
^. Angle Glaucoma: Decision for Therapy. Treat- 
ment of Primary Open Angle Glaucoma. Ocu- 
| Ue. dani Hypertension versus Glaucoma. Surgery in 
Primary Open. Angle Glaucoma. Congenital 
RIA > Glaucoma. Loss of Central Vision in Glaucoma. 
PUE DUE: Side Effects. Dealing with a Buttenholed 


al Transplantation 
ANK T POLACK, MD. qs 
1070 GONTENTS: PART I: Experimental corneal 
RATS : - grafts. The fate of transplanted corneal tissue. 
." Physiology of the corneal graft. The healing of 
corneal grafts. Tissue transplantation and his- 
tocompatibility. The antigenicity of corneal 
grafts. Basie problems in corneal grafting. Do- 
nor tissue. PART II: Microsurgical instrumen- 
tation and sutures. Lamellar keratoplasty. Pen- 








i 7 their. families: pediatricians, ophthalmologists, 


Pr edibus of the : 1975- 4976 i Hymposia on Onen and Closed "mn Glaucoma, Sponsored by the National . 


an FIFTH AVENUE, NEW YORK, NY. h, Publis | 
24-28 OVAL ROAD, LONDON NW1 7DX 
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1977, 448 pp., "$29. 00/20. 60 "meo 0-8089-1 1010-8. 


a ae 


of Quantitative Perimetry —— — "ue 


Defects in Specific Diseases: i Diagnos» f spes 
cific Diseases by Visual Field Testing. The 
Principles and Practice of Automatic Perimetry. - 
The Use of Perimetry: The Last Word. Ap- 
pendixes: The Criterion Effect. and Signal De- . 
tection Theory by Ira H. Bernstein, Ph.D. The 
Differential Diagnosis of Visual Field Defects. 
Toxic Agents that Affect the Visual Field. 

1977, 352 PP» $22, 50/£15. 95 ISBN: 0-8089- 1041-8 
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| NT OPHTHALMOL OGY MONOGRAPH d ROBERT D. REINECKE, M.D., Series Editor 


Blood Flow in the Posterior Pole of the Human 
Eye. The Clinical Usefulness of Fluorescein 
Angiography in the Management of Glaucoma 
Patients. | 

1977, 192 pp., 92 illus; $19. 50; /£13. 85. 


ISBN: 0-8089-1045-0 


* 
. 


"lan Traumatic Hyphema and Glaucoma. Vit- 
reous Loss with Filtering Surgery. ANGLE 
CLOSURE GLAUCOMA: Medical M anagement 






of Acute Angle Closure. Management. after the 
Acute Attack. The Opposite. Eye. Differential 
Diagnosis of Acute Glaucoma. Ciliary Block 
and Lens Movement Glaucoma. Uncontrolled 
Acute Angle Closure. The Asymptomatic Nar- * 
row Angle. | 
1977, 176 pp., $16.00/£11 35 “ISBN: 0-8089-1033-7 ` 







Iiflaence p es d in neato y 
plasty. Pathology of the corneal graft 
graft reaction. PART IV: Preservatio 


‘neal tissue, Eye Bank. organization and function. 


1977, 304 pp., 150 illus., $94. SO/EHBO | 
ISBN: 0 





0-8080-1048-B. © s a SAA DIE 


Send payment with order and save postage plus 50¢ handling charge. NEC 3 ED 
E Prices are subject to change without notice. E. EC RO Xx p 
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a instillation of ocular irritant 
P wp instillation of medication 
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B 190 MINUTES GF THE MOST POTENT 
g i A E 
e 
OCULAR DECONGESTANT vau CAN PRESCRIBE 
por E This graph is a compilation of data taken from a aqueous-based decongestants tend to wash out 
double-blind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 
s @  zoline HCI) with four similar products." It illustrates Albalon keeps on working. 
eS the superior vasoconstricting effect of Albalon Up to 190 eye-whitening minutes, in fact. 
e on induced conjunctival irritation, even in the And with Albalon's "Rx only" status, you control 
: face of repeated insult. your patient's Albalon while it controls red, itchy, 
P Why the Albalon superiority? It's in the irritated eyes. 
: formulation. , So prescribe Albalon with Liquifilm when next’ 
"e Naphazoline HCI 0.1% is a potent, effective you need a long-acting potent ocular 
; decongestant and Liquifilm® (polyvinyl alcohol decongestant. 
>e | 1.496) prolongs drug contact time. So while REFERENCE: ‘Allergan Report Series No. 55. 
® 
ALBALUIN 
E 
t (naphazoline HCI 0.1%) 
€. ; INDICATIONS: For use as a topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersensitivity to a component of this medication; narrow-angle * 
{ glaucoma; infants and children. WARNINGS: A severe hypertensive crisis may ensue in patients under MAO inhibitor medication from use of a sympatho- 
a mimetic drug. CNS depression leading to coma and marked reduction in body temperature may occur in children, especially infants. PRECAUTIONS: 
Use only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and when other medicatiorfe 
. . are being used. ADVERSE REACTIONS: Pupillary dilation with increase in intraocular pressure, systemic effects due to absorption (hypertension, cardiac 

































* iregularities, hyperglycemia). Drowsiness may be experienced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION; 


Æ One to two drops every three to four hours. | 
AIlERGAN Irvine, Califomia/Pointe Claire, PQ., Canada 
€,41977 Allergan Pharmaceuticals 40182 cC» 
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Anthony Caputo, M. D. 

- Guy Chan, M.D. 
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E: THEW ag COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS Bt HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. 


EN AGENDA: HIGHLIGHTING THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURIN i — | 
n = INSTRUMENT. Instruction will I emphasize: = — — selectat à dic 


an r De detailed information, call: 


Y Jay É ‘Federman, Mo D. Course Director 
-Retinal Services, Wills: Eye Hospital | 
. 1601 Spring Garden Street | 
m Philadelphia T PA. 19106 
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TheNew Way 
to measure lenses 


(computerized, yet inexpensive} 


it's the way you have always wanted to measure lenses. 
Automatically. Accurately. Without double checking, 
repeat readings and wasted time. 

The HUMPHREY LENS ANALYZER does it all in 
seconds. With push-button ease it measures sphere, 
cylinder, axis, horizontal and vertical prism for glasses 
as a pair, single lenses and contacts. 

Measurements are completely objective, eliminating 
possibility of operator error. Everyone on your staff can 


learn to operate the LENS ANALYZER in minutes. 


Instantaneous measurement, digital display and 
an optional printer are the electronic innovations. The 


^ 





HUMPHRE 


LÀ 
INSTRUMENTS HRE) 





HUMPHREY LENS ANALYZER also uses the most ad- 
vanced lens measuring optics to give unequalled accu- 
racy. Only one internal moving part means years of 
reliability. There is no laser light to cause operator/ 
employee Concern. . 

It costs less per operation than any conventional or 
automatic lensmeter. If you use a lensmeter about 25 : 
times a day, this instrument will pay for itself in a little 
more than a year. The LENS ANALYZER is the only instru- 
ment in its class for under $4,400. Write or call Humphrey 
Instruments, 3081 Teagarden St., San Leandro, CA 94577, 
(415) 895-9110. (Outside Calif.: 800-227-1508.) 
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g Sterile Ophthalmic Solution 7 


I DECADRON Prose — 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.196 Dexamethasone Phosphate Equivalent 





e no eyedropper is necessary—the OCUMETER® ophthalmic dispenser 
conveniently dispenses one drop at a time 


-e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 


Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.05% Dexamethasone Phosphate Equivalent 





e melts below body temperature: medication spreads evenly over the entire 
eye preventing "blink-out" 


e useful at bedtime or under a patch (to allow for individual patient needs) 
e particularly useful when prolonged contact of steroid medication is indicated 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mandatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 


Occur. 

How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OCUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 
in the OCUMETER, sodium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.05%) 
dexamethasone phosphate; white 
petrolatum and mineral oil. 

For more detailed information, 
consult your MSD representative 
or see izk t information. 

erc arp 
Dohme, Division of MSD 


Merck & Co., INC., 
West Point, Pa. 19486 MAH 
HM 
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Lon $600 Residents and military: $300. Lunch and amehities included 
| "Cancellation: $50 Non- refundable service charge - | 
Approved for 16 units continuing medical education crèdit 
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Make check payable to Santa Monica Hospital Medical Center. 
and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 
Sania Monica Hospital Medical Center 


1225 Fitteenth Street Santa Monica, California 90404 (21 3) 45] l- TSU, Ext 2148 P. 
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oa | ] Model71P .— 
e: tris Clio 4- A Lens 5 (Parallel) OT ga TE Ma 
^... Modification of Model 12 permit- wl 
+o ting trans-iridectomy suture and 
-«." offering greater fixation. Powers — 
- available +16.5dto +22 0din.5d- 
> increments. Weight: Air 8. E d : 
: Aqueous Efamg. o 




















iiec) Clip 2- od rens 
With haptic rim. Binkhorst-V 
_or “Platina” style, Prong for be 
ing posteriorly through decto 
Used primarily with extra 
lar extractions. Powers. $ avai an 







| . Model 4: 42P 4 i 





3- -Loop hi- -Prong Lens 
Federov Il-"Sputnik" style. Ante- 
d. rior stave and posterior loops are 
p Polypropyl ene, Powers available 

i b16.5dto -- 22.0din.5d.  incre- 
^» "ments. Weight: Air 9. 50mg/. A - 
:** queous 1. 70mg. 
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ropylene.ttlocksvery.— => 
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crements, Weight: Air 8. borg. 
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i&is:Sutule lens 
With haptic rim. Binkhorst- Worst 
or“Medallion’ style. Used primar- 
a ily with intracapsular extractions. 
En Powers available +16.5d to 
IL +22. Odin.5d increments. Weight: 
Air is AEO T 70mg. 









CORPORAT RATION 


The Precision Optics People 


695 West Terrace Drive, San Dimas, California 91773 eae 
| Telephone Toll Free: 800/854-1761 In COIT Call Collect: 714/599- -8347 p 
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Eppy/N: the most comfortable 
epinephrine available for your 
glaucoma patients. 


Eppy/N, formulated at an optimum 
physiologic pH of 7.4, is adjusted to the 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As 
shown above, the relatively slight change in 
pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 

. contains 100% free base epinephrine, making 

. it readily available for ocular penetration. It 
produces no reflex tearing, so dilution is 
minimized and your patient benefits from 
maximum availability of epinephrine. 

With improved stability Eppy/N provides 
outstanding shelf and patient-use life. 
Studies have shown that Eppy/N outlasts 
the other borate formulation. Eppy/N 

— laboratory samples, for example, remained 
e 100% potent after 24-hour-a-day exposure to 

bubbling air for 64 days. Your Barnes-Hind 

representative will gladly review details of 





the laboratory studies and provide you with 
samples of Eppy/N 12% and 1% solutione. 
Let your glaucoma patients enjoy the 
Comfort Zone. 

See summary of prescribing information 
on adjoining page. 


"Adler, E. H. "Physiology of the Eye;' 4th Ed., 
C. V. Mosby Co., St. Louis. Pg. 39, 1965. 
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SECOND COURSE IN REALTIME — 
OPHTHALMIC. share nf i i 


COURSE Steve Charles, M.D. CLINI ICAL 
DIRECTOR: " SUBJECTS: 
GUEST Yale Fisher, M.D. 
FACULTY: Jack Kenrerdell, M.D: =o se 2 
Carol Kollarits, M.D. —  TECHNICA 
F. Hampton Roy, MD.  . 
| .. R. Dudley eol | 
MEMPHIS — David Meyer, M.D. —— 
FACULTY: George Flynn, M.D. 
WHEN: — April 1, 2, 1978 (Saturday jud Sunday) 
WHERE: Memphis, Tennessee | ^s. t 
FEE: Practitioners $150 p 
Technicians $100 — 
Residents $50 


CHECKS PAYABLE TO: Ophthalmic Sud EE 
SPONSORED BY: Vitreo-Retinal Researel ‘oundation, Vitr 
University of Tennessee, Department. of opti 


SOS xm o Sparta Instrument Corporation X Xenotec, ud. d 
ap Eppy/N T m barste) r 
Composition: A sterile solution con- 
staining 0% or 1% epinephrine (free 
base) buffered at pH 7.4, erythorbic 
acid, borie acid, polyvinyl pyrroh- | 
: lone: and polyoxyl 40 stearate; pre- 
wa with benzalkonium chloride 
yi o. Eppy/N lo% is isotonic and 
jj y/N 1% is mildy hypertonic. 


The just of. Oph. 2 
thalmology, UCLA School of Th 
Medicine, and the Division of | |. 
Ophthalmology, Harbor Gen- |. - 
eral Hospital, are seeking ||. 
nominations and applications | |- 
for the position of Staff Oph- | |- 

. thalmologist, Division of Oph- ||. 
| rect: and continuous medi- on ee Oe 
supervision. W When used. in. con- b. thalmology, Harbor. General T 

ion with miotics, the miotic f |) Hospital. EID g 
ould be instilled first. | | . Patient care, teaching, ad. E : 
me EE ie employed í ministration, and research | | 
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Dosage: One or "two o diens in each eye 
erably at pedtime or as directed. 
equency of instillation should. 
ied. tonomettically to the indi- 
response of each patient. This 
ins di 


a. Use with caution in hyperten- | 
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Effects: cine may pro- 
ceextracellular pigmentation in the 


palpebral éonjunctiva which is. dp. 
nocuous. On rare occasions, systemic. 
ffects have been observed. These . 


le occipital headaches, palpita- 
aleness, acceleration of. heart 
: ing. and perspiration. 


i Federal. law. prohibit | 


thout prescription. 


‘Supplied: 7. 5 ml. glass battle 
b acoompanying $ sterile dropper. 


d Barnes-Hind bhactsteuli cult Inc. - 


| int y vale, California 94086 - | 


Harbor General Hospital and | | B -— 
at the Center for the Health || Du | 
Sciences, UCLA School of Fi: 


Medicine. Candidates who 


have completed fellowships in : E ] 
ophthalmic subspecialties are | |. 


encouraged to apply to Ro- 


bert D. Yee, M.D., and. Brad- "E 


ley R. Straatsma, M.D., 1000 | | 


West Carson Street, Tor 3 ia} 


rance, California 90509. 
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YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology!. ° 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. The oral/ practical test for Ophthalmic 
Technicians is given in October at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


GAYS JOINT COMMISSION 
P) 9 JCAHPO does not discriminate on ON ALLIED HEALTH PERSONNEL 
the basis of race, color, nationality, or IN OPHTHALMOLOGY 
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Re d f Nobody knows eyes like an ophthalmologést.. 
serve Or you That's why we believe products like 
Cortisporin Ophthalmic Ointment and ° 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology. ..and why we 
promote these products only to specialists 
such as you. 


Cortisporin® Ophthalmic Preparations 





_ Pseudomonas 


POLYMYXIN B Haemophilus `~ 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
` Proteus 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro specti 
Wide antibacterial spectrum; $m 


gentle anti-inflammatory action 
e antibacterial activity against most 


pathogens likely to be involved in , 
ophthalmic infections accessible to local `L 
therapy 
e gentle anti-inflammatory action to alleviate . 
swelling, pain, itching, and inhibit corneal 
neovascularization AB. ee 
e two convenient sterile forms J 
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x Self-correcting needle 
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practice building 
and/or office design? 
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seconds. 
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.S»5 | mm (1.1! |l an This permanent hair remover features the only patented self- 
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P W cH ; Z7 | | l || |] |t | sterilizes itself when current flows. No-puncture safety feature 

A "^i / | | 4 - | | | also helps prevent infection. Simple enough to be used by laymen 

d - | | | (for cosmetic purposes only). 
| 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 
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O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. AO-93 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 
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diseases causing thinning of the cornea, perforation 


" Cortisporin 
: Ophthalmic 


Ointment Sterile 


(Polymyxin B—Bacitracin— 


Neomycin—Hydrocortisone) 


€ach gram contains Aerosporin® brand Polymyxin B 


." Sulfate 5,000 units; zinc bacitracin 400 units; neomy- 
cin sulfate (equivalent to 3.5 mg neomycin base) 


5 mg; hydrocortisone 10 mg (195); spectal white 
petrolatum qs. Tube of % oz with ophthalmic tip. 


: Cortisporin 
= Ophthalmic 
—Suspension .... 


(Polymyxin B—Neomycin— 


Hydrocortisone) 


ulfate 10,000 units; neomycin sulfate (equivalent to 
3.5 mg neomycin base) 5 mg; hydrocortisone 10 mg 
(4%); thimerosal (preservative) 0.001%. The vehicle 
contains the inactive ingredients cetyl alcohol, gly- 


X m ml contains Aerosporin? brand Polymyxin B 
“4 


e e ceryl. mémestearate, liquid petrolatum, polyoxyl 40 


stearfe, propylene glycol and purified water. Bottle 


c of 5 mMwith sterile dropper. 


INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences— 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

"Possibly" effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 
indications requires further investigation. 


CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subcapsular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 





has been known to occur with the use of topical 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 

Complete literature available on request from Pro- 
fessional Services Dept. PML. 
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AND 
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An intensive instructional course on all aspects of intraocular lens 
implantation. 


Indications and Contraindications 

Patient Selection 

Choice of lens and lens power, A—Scan 
Intracapsular and Extracapsular techniques 
Phakoemulsification 

Choyce lens, Primary and Secondary Implantation 
Pre and Post Operative Care 

Keratoplasty, Management of corneal complications 
Management of Vitreous and Retinal complications 
When and How to Remove an IOL 

Recent advances in continuous contact lenses 
Medical-legal, FDA Requirements 

IOL Manuals 

Instruments, Exhibits 

Surgical Demonstrations 
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ROBERT F. AZAR, M. D., J. D. 
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Because... lm Unique... 


@ | am so safe and easy to use your assistant can use me to perform objective tonometry 
with less than 15 minutes’ instruction. 


B Myunique floating sensor continuously measures and records accurate intraocular 
pressure and ocular pulse amplitude with patients in any position. 


& | have been thoroughly tested clinically and can be checked for correct calibration with 
my unique verifier. 


Let me prove it to you. Ask for a demonstration. 


DIGILAB INC 


237 Putnam Avenue, Cambridge, Massachusetts 02139 
SUBSIDIARY OF BLOCK ENGINEERING. INC ° 


[] Please arrange for a demonstration of Digilab’s Tonometer 
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Guaranteed Tears 


No one would dispute the onion’s tear- 
making prowess. But onion tears won't 
soothe irritated dry eyes. 


Liquifilm® Tears and Liquifilm® Forte will. 


Formulated to be more like normal, healthy 
tears than any.artificial tear available, Liqui- 
film Tears soothes, lubricates and comforts 
the tear-deficient eye. 


AJ IERGAN 


And when a more viscous tear is required, 
Liquifilm Forte, the enhanced ocular lubri- 
cant, provides optimum viscosity with litte, 
or no stickiness. 


Liquifilm Tears and Liquifilm ] Forte — 
for eyes crying for tears. ; 
, 


Irvine. California 92713. Pointe Claire PO Canada 
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The State of the ARCHIVES 


fter two years in office, I feel that 

it is appropriate to give a report 

on the present state of the AR- 
CHIVES, 

In general, the ARCHIVES is in excel- 
lent health and seems to prosper. The 
circulation now exceeds 18,000 every 
month and the ARCHIVES has there- 
fore become the most widely distrib- 

he uted ophthalmic journal in the world. 
The number of manuscripts submit- 
ted increases every year. At the 
. "present time, we receive more than 50 
manuscripts a month. The selection of 

the best manuscripts poses an impor- 

$ tant problem. There is only a certain 
number ofe pages available to the 
editor in each issue. It was fortunate 

and absolutely necessary that we 

could increase the number of pages 
available by 20% when I took over as 

* . Chief Editor on Jan 1, 1976. Neverthe- 
less, the number of pages is limited 
afid therefore a careful selection of 
the submitted manuscripts has to be 


. made. If there is no strict selection, 
. the backlog of accepted manuscripts 
nx could increase to such an extent that 
t the lag time between acceptance and 


publication of the manuscript would 
: become unacceptedly long. This inter- 
ww allies at the present between six and 
seven months. A shorter interval 

would be desirable. 
Every manuscript is reviewed by at 
`. least two referees and an evaluation 
and priority rating are given. Unfor- 
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William F. Hoyt, MD 


tunately, this takes time. The review- 
ers are requested to return the evalu- 
ated manuscript within three weeks. 
This is not always possible. A third 
review may be necessary if the first 
two referees come to opposite conclu- 
sions. On the basis of these evalua- 
tions and ratings, a decision then has 
to be made by the Chief Editor after 
reevaluating the manuscript. I would 
like to assure everybody that we try to 
do our best to select the best and most 
important papers for publication. Un- 
doubtedly, mistakes have been made 
and there is no question that some 
valuable papers have been declined 
and probably will be declined in the 
future. These are errors of judgmgnt 
that are unavoidable as long as a 
human component plays an important 
role in the selection process. The 


referees are not only the members of - 
the Editorial Board, but a great ~ 
number of outside experts have been 
used during the past two years to help 
us in coming to a decision. A partial 
list of those valuable referees is — 
given. 

It is the general policy of the Amer- _ 
ican Medical Association (AMA) that 
members of the Editorial Board 
(including the Chief Editor) should . . 
not serve for more than ten years. 
This is certainly a wise policy though 
sometimes its seems to be difficult to. 
let one of the valuable members of the 
Board go. This is the case this year 
where we have been forced to let Dr 
William Hoyt from the University of 
California in San Francisco resign 
from the Editorial Board. Dr Hoyt has 
been one of the most productive and 
reliable members of the Board. His 
wide knowledge in neuro-ophthalmol- 
ogy and his astute judgments have — 
always been greatly appreciated. We 
let him go with great reluctance but _ 
we shall certainly ask for his advice in _ 
the future when we need an evalua- _ 
tion of an especially complicated — . 
manuscript in the field of- neuro- e 
ophthalmology. His position will be ` 
filled by Dr Joel S. Glaser from the * 
University of Miami. 

The change in the cover has been an 
interesting experiment. The market- 
ing division thought that a change to a* 
more modern design with muüulticol- — 
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a decline in visual acuity postoperatively. 
The. major — operative . complications 


e . were controllable bleeding from iris ves- 


| sels and intravitreal stalks (19%) and 


-retinal tears (2%). No retinal dialysis was - 


noted. The major, early postoperative 


. complications were related to corneal. 


decompensation in 38% of the cases; this 


R persisted beyond two weeks in only 7%. 
b a increased intraocular pressure occurred | 


Ue in 19% and postoperative rubeosis iridis 
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atients (68%) showed some degree - 
isual improvement; only. 8% had a 


ad in 10% of the diabetic patients. - 


i ie of the diabetic | eco 


in! rd and phthisis bulbi in 2% of all 


ay siente with 100 eoiisecttive g 


the Department of Ophthalmology, 


follow-up was 16.2 months with a 


range of 4 to 32 months. 
PATIENTS AND METHODS 
Patient Selection 


The indications for vitreous surgery in 
patients with anterior segment disease 


-have not changed appreciably from those 


previously described." 


Patients considered for posterior vit- — 
| substantial chang es. 


reous surgery included those with vitreous 
hemorrhage or other opacities severe 
enough to decrease visual acuity to 20/400 
or less for at least three to six months. 


Patients with retinal detachment that “ew Peli ee” 
= showed a moderate to severe tractional “sat th x te lim n bus us, b but : jp res resen 


| procedures | were ` perf 
. patient under local anesth 
^ tions to this were children 

patients with acute traum 
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whom lengthy retina. sur ry 









SURGICAL TE NIQUE 


previa deseri bed," : 


component were also included. We initially .- E v ! a 


exeluded only those patients with no light 


perception. Subsequently, patients with - 


long-standing retinal detachment, rela- 


tively clear media, and massive preretinal - 


retraction were also excluded because of 


their poor prognosis. The presence of 
. rübeosis iridis was not considered an abso- 


lute contraindieation. 


Preoperative Evaluation 


Preoperative evaluation included a com- 
plete eye examination, especially an 


— attempt to assess retinal function. The. . IE 
presence of good light projection. was |. 


helpful in evaluating the anatomic integ- 
rity of the retina. Tests of macular fune- 


tion, such as two-point discrimination, | 


Maddox rod orientation, entoptic imagery, 


and color vision, were not done routinely or 
felt to be useful in predicting visual 
outcome. Bright flash electroretinography — 
and ultrasonography data were obtained — 


for most patients. 


Anesthesia 


The overwhelming majority of surgical 
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| Preretinal Membranes | 






"Membranes on the surface of the retina — intraocular untibiages, ds 
are not peeled away unless they are | poai ye for bicis du 
covering. the macular area and are tented — Ed in the s wits dE ini 
forward. In complicated. retinal detach- 
ments with early preretinal proliferation, 
only the traction bands are eut. Js 
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“Table 2. -Visual Results i in 400 Consecutive Vitrectomies ! 
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Age or mental. retardation prevented visual acuity measurements in these patients. Each had a 20/20 posterior fundus v view v with the e indirect - i : 
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ion of he vitrophage tip is a large angu- 
ing* that permits rapid and easy 
al of dense secondary membranes, 
treous bands, and moderately scle- 
mses. The wide-angle cutter is now 
outinely used in most cases. 

fusion Fluid~Five percent dextrose in 
saline solution with 4 ug/ml gentami- 



















‘for the patients in this series; 
however, we presently are experimenting 
m. new infusion fluids. Preliminary 
tudies have indicated that a physiologic 
e solution containing glucose, bicar- 
te, and. electrolyte components with 
























nd corneal endothelial function."* Labile 
components such as adenosine and gluta- 
_thione ppear unnecessary. | 
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| The | following data were indepen- | 
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s "provement in visual acuity was one 
- ^ eriterion by which postoperative re- 


E iio. peetiüdad. vival nenit 
easurement, clearing of the ocular. 


Persistent 
Corneal 
;.Edema 

Bullous 

E Keratopathy 


516) 
2) -— 0 0 


11 (10) 
5 (7) 


7 (2) 


"27 (7) 


almol-Vol 96, Jan 1978 — —— 


media and visualization of the poste- 
rior fundus were estimated. 

Of our 400 vitrectomies, 272 (6896) 
showed some degree of visual im- 
provement. Only 30 eyes (8%) had 
decreased vision postoperatively. The 
degree of visual change and operative | 
and postoperative complications are — 
summarized in Tables 2 and 3. Tables — 


4 through 7 list the preoperative and . ‘et 
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cause of decreased vision for the 30 | 


eyes in this series in which vision cim ps 


worsened. 


The major operative doxiplicativlit. Y pl 
were bleeding, which occurred fre- v and. - 
quently and. could in most cases be — from. 
controlled at surgery by increasing 
the intraocular pressure, and iato | 0 


genie retinal tears, which occurred in- : 


preexisting tractional retinal detach- . 
















. eight eyes and which were treated by ¢ cases 1 
eryocoagulation and scleral buckling ` 4 4, 
procedures. In two patients having — 
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retinal detachments. 
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tion, development of glaucoma, ando poe 
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Lost mm the Vitreous. (Ten a 
Five of ten eyes: (50%) in this group 
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dum The ather postoperative complica. - (which had been out of the A axis} 
resulted in no change in the visual 
. acuity. These lenses had intermit- 
tently. dislocated inte the anterior 
chamber, causing pupillary block, so 
removal was believed to be indicated. 
in which the lens 
nucleus was lost into the vitreous 
cavity during cataract surgery, severe 
| inflammation and corneal decompen- 
= sation occurred prior to vitrectomy 
2 .and. persisted 
x “surgery, thereby accounting for the 
! daek of visual improvement. 


‘corneal, related to previous surgical — 
manipulation - and postoperative in- . 
flammation ; accompanying the extras 2 
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: "^ “acuity: ae, In two , Sues D 
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he 1 ws (Seven Cases).—Six of seven 
as eyes (86%) showed visual improve- 
ee postoperatively, although the 
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0 atie s com- n E dar edema.. 
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vessels and maval rovar 


stalks, which. stopped with raising the 
intraocular pressure or, rarely, by 
using intraocular . diathermy. Two 
small retinal. tears produced. with the , 
vitrophage were treated with eryocot 
agulation and buckling. procedures . 
during. the vitrectomy operation and. 


did. not progress: to retinal detach- - x 


The most. common sii yostofeéta- 


tive complications | were corneal haze 


or edema (69% of cases), increase in 
IOP, anda variety of problems related 
to. rebleeding. ‘One case of bacterial | 


endophthalmitis. occurred when tie E 


operatipg room personnel neglected to 





add 4 pg/ml of gentamicin sulfate to 


the vitrectomy infugion fluid, which i is 


our standard - prophylactic regimen 


(Table 5, case 5)- oe 
The common late complications, 4 as 


| with the early. postoperative. ones, 
" "were primarily corneal, glaucomatous, 
aj (109 Cases).—Seventy-two of 109 eyes - 

- (6670) in this group showed some — 
.. degree of visual improvement; in only . 
<T% did vision decline. The major oper- - 
-ative complication, which occurred in 
s 85% of cases, was bleeding from iris 


or related to rebleeding. Posterior® 


É subcapsular cataracts developed. in 13 


eyes in this group. with clear lenses 


preoperatively. within. six months of 
pars plana surgery 
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Table 6 Causes of Reduced Vision After Pars Plana Vitrectomy in Patients With Diabetic Vitreous 
Hemorrhage and Tractional Retinal Detachment 
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Reason for Poor 
> E | 1 Preoperative Postoperative - Visual Acuity 
~ PDR, vitreous hemorrhage, TRD HM NLP Eight-ball hyphemia, elevated intraocular pressure, r 


Central TRD 
Inoperable retinal detachment, phthisis 
Hemolytic glaucoma 
Ischemic retina . 
Total retinal detachment, phthisis s 
Ischemic retina, TRD -. nee RUNS 
Repeated vitreous herhorrhage, ischemic retina. 


Elevated intraocular pressure, TRD, repeat vitreous 
hemorrhage, phthisis UT 


Elevated intraocular pressure. bullous uu E 


PDR, vitreous hemorrhage, TRD, rubeosis 
| - PDR, vitreous hemorrhage, TRD 
.. PDR, vitreous hemorrhage, TRD 

. PDR. vitreous hemorrhage, TRD 20/ 400 LP 
PDR, vitreous hemorrhage, TRD 10/200 HM 
“|. PDR, vitreous hemorrhage, TRD LP NLP 
PDR, vitreous hemorrhage, TRD CF/30cm 
PDR, wAteeys hemorrhage, TRD, rubeosis 20/ 100 HM 


1/200 LP 
























































“PBR, vitreous hemorrhage, 10/ 200 


* Proliferative diabetic retinopathy. PDR: tractional retinal detachment, TRD; hand motions, HM; light perception, LP; no Slight perception, NLP 


Table 7.—Causes of Reduced Vision After Pars Plana Vitrectomy in Patients Requiring Vitrectomy for Miscellaneous Causes P 


Visual Acuity Ne Qo ew cg 
` Reason for Poor. 













: Diagnosis “Preoperative Postoperative Visual Acuity’ 
a Vitreous Hemorrhage ií | 
n Vitreous hemorrhage due to branch vein occlusion HM NLP Total. retinal. detachment _ 
Vitreous hemorrhage due to intraocular foreign body 20/25 20/50 | Macular pucker "A RE 
Vitreous hemorrhage due to proliferative sickle retinopathy LP NLP ~ Elevated intraocular pressure, X optic at 









HM NLP | Cataract. total TRD, phthisis - 





. Vitreous hemorrhage due to proliferative sickle retinopathy 


Retinal Detachment With Vitreous 
Hemorrhage or Vitreous Retraction 
‘Retinal detachment, vitreous hemorrhage LP NLP 


Traumatic retinal detachment, vitreous hemorrhage, HM NEP 
high myopia 


Retinal detachment, vitreous hemorrhage 


Total retinal detachment 
TRD, phthisis . 























< surgery? Rubeosis iridis, not noted 

.. preoperatively, was found postopera- 
Sc e tively in 11 eyes. The causes for 
e n "decreased vision postoperatively were 
1^ *varied and are listed in Table 5. 

. Diabetic Vitreous Hemorrhage With 
Tractional Retinal Detachment (70 
Ce ses). -TMs group of patients had 
poor visual results, with only 50% 

- showing some improvement of vision 
and most of those (24 of 31) showing 
: only ‘slight or 1+ improvement. The 
t surgical and postoperative complica- 
"Sons in this group were similar in 
' type and frequency to those occurring 
in. patients with simple» diabetic 
E "hemorrhage. Ten.of 70 patients (14%) 
~ had worsened visual acuity; the causes 
are listed in Table 6. 

. Vitreous Hemorrhage and Opacities 
Due to Various Causes (53 Cases).— 
otal of 64% of patients in this group 
showed some degree of visual im- 
- ^ provement postoperatively; in only 
four patients (8%) did vision worsen 
. (Table 6, cases 1 through 4). The only 
operative complications were minimal 
bleeding and four retinal tears. The 
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s Hand motions, HM; light perception, LP; no light percepticn, NLP; tractional retinal detachment, TRD. 


postoperative complications were sim- - 
ilar to those in the diabetic patients, 


but the eorneal problems were much 
less frequent and less severe. 
Nondiabetic Retinal Detachment 
With Vitreous Hemorrhage or Massive 
Vitreous Retraction (26 Cases).-Only- 
42% of patients in this group had 
vidi improvement postoperatively. 
The most notable postoperative com- 
plication was late redetachment in 
four eyes (15%), which was also the 
main cause of decreased vision in this 
group (Table 7, eases 5 through 7). 


COMMENT 


The best visual results in our series 
were obtained primarily 
patients with anterior segment dis- 
ease (Table 2). These patients also had 
the least number of operative and 
postoperative complications (Table 3). 
Somewhat less satisfactory visual 
results and complication rates were 
obtained in patients with posterior 
segment opacities, where more surgi- 
cal manipulation, sometimes quite 
close to the retina, 1s required. The 


Vitrectomies With the Vitrophage—Peyman € 


TRO, phthisis 


duce an increased risk of. con iplica 


 jris vessels and intravitreal stalks. B 


in those 






































most complex surgical piceedare pro- 


tions. In addition, the disease pro- 
cesses themselves (that is diabetes, 
retinal vein occlusion, and sickle cell 
retinopathy) cause. retinal damage, 
thereby contributing. to reduction of 
visual acuity and predisposing to mor 
severe complications. _ n 
In the anterior segment. m LS 
group, the operative complicati C 
were negligible. In the posterio 
segment group, the major complica 
tion was controllable bleeding froi 


avoiding the vascular component | of a 
intravitreal stalk. while cutting . 
surrounding. tractional | attachments, 
these stalks will not bleed intraopera 
tively and will regress postope: 
tively. With this approach, “bleedi 
from. these stalks ean be. partiall 
avoided, but it is essential that all 
tractional attachments to the stalk be 
eut to allow retraction and regression 
of the stalk, or a postoperative rebleed 
may occur. 

The eight retinal tears (2%) pto- 








- 
- 


duced during surgery are few when 
compared to those from other pub- 
shed series.'*!' One possible explana- 
on for this low amount is that in less 
han 256 of the cases we peeled preret- 
inal membranes from the posterior 





retina. We believe that often the pre- 
tinal membrane is so adherent that 
ttempts at removal can tear adjacent 
Ithy retina. Interestingly, no elini- 
detectable retinal dialysis has 
n noted at the sclerotomy site. Our 
chnique of pars plana (or pars 
plicata i in children) selerotomy, which 
includes a large 3.5- to 4.0-mm open- 
g, diathermization of the exposed 
uvea, sharp entry into the vitreous 
ith a knife, and the use of a linear 
ather than rotary) oscillatory system 
le vitrophage), may contribute to 
eliminate this complication. In addi- 
‘ion, we seldom use a fiberoptic sleeve, 
hich itself may contribute to retinal 
lialysis by creating friction and trac- 

















tion during passage through the 
ritreous base and by catching tissue in — 

the potential space between the fiber- 

“optic sleeve and the instrument. 


The postoperative complications in 


the anterior Segment group were 
mainly related to transient corneal 
decompensation, which was reversible 


n most eases within two weeks. In 
iabetie patients these corneal prob- 
ems were, in general, more severe but 
vere still usually transient. In addi- 
ion, reeurrent hemorrhage, increased 
OP, and rubeosis iridis were frequent 
n the diabetic population. The source 
f hemorrhage was not detectable in 
very ease; however, iris bleeding or 
leeding from eut intravitreal stalks 











could be implicated in a majority of 


ases. Vitreous hemorrhage caused an 
creased IOP due to hemolytic and 





ases: A vitreous lavage was per- 
ormed in ten of these cases; two 





atients - required cyeloeryotherapy 


or pressure. control and three pa- 
ients were maintained with topical 
edication and orally administered 
'etazolamide. We feel that hemolytie 
and ghost-cell glaucoma may be 
prevented in many cases if old blood is 
cleared more completely during vi- 





 trectomy and if persistently bleeding 


* Sources are diathermized during 
«surgery. Rubeosis iridis was found 
* 
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called ghost-cell glaucoma in 15 


exclusively in diabetie patients, ex- 
cept for one patient with an old severe 
accidental injury to the anterior 
segment. The 10% incidence of postop- 
erative rubeosis :n our diabetic pa- 
tients is low in comparison with 
reports in the literature’*; it may not 
represent the true incidence, however, 
as we have not used iris fluorescein 
angiography in most cases. 

We have been most impressed with 
the results of pars plana removal of 
congenital cataracts in our patients. 
Follow-up of some of these patients is 
more than two years and, to date, 
there have been nc significant compli- 
cations and posteperative recovery 
has been rapid. The advantages of this 
technique include no secondary mem- 
brane formation, no secondary glau- 
coma from secluded pupils, and none 
of the complications associated with 
vitreous loss seen with an anterior 
approach. We anticipate that this may 
possibly become the procedure of 
choice in the future. 

Vitrectomy for vitreocorneal adhe- 
sions has also proved quite effective in 
our hands. In general, all of the 
patients we operated on had only 
minimal eorneal edema prior to vitrec- 
tomy and thus we believe that they 
had the best chanee for corneal 
recovery with operative intervention. 
These cases should probably be man- 
aged aggressively once progressive 
corneal thickening is observed, and 
before permanent corneal endothelial 
damage occurs. 

We have successfully managed ear- 
ly cases of retinal detachment and 
preretinal retraction by vitrectomy 
and cutting vitreous traction bands 
bridging portions of the retina with- 
out actually peeling the preretinal 
membranes. A buckling procedure and 








injection of intravitreal air were also 


used in these cases. The unsuccessful 
cases Included long-standing retinal 
detachment with rigid fixed folds. 
The 4 ug/ml gentamicin sulfate in 
our infusion fluid appears to be quite 


effeetive in preventing bacterial en- 


dophthalmitis. Our only case of en- 
dophthalmitis occurred when the gen- 
tamicin was inadvertently omitted. 


Two observations made in our 400 . 


cases are of consicerable interest. 
First, in none of the proliferative reti- 


* * à . *« 
nopathies did retinal neovasculariza-, 


tion develop or progress following 
vitrectomy; in fact, much of the preex- 
isting neovascular tissue showed signs 
of regression. Simple removal of 
formed vitreous may allow rapid 
diffusion of a possible angiogenesis 


factor produced by ischemic retira. " 
Other possible explanations for this*" 


phenomenon include elimination of a 
physical matrix for ingrowth of ves- 
sels or elimination of mechanical trec- 
tion. Second, although fluorescein an- 
giography was not performed in all 
cases postoperatively," we have not 
observed decreased vision due to 
cystoid macular edema postoperative- 
ly in 156 eyes that underwent 
combined vitrectomy and lensectomy 
procedures. 
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Sürgery ! in 





=) Mild. keratoconjunctivitis sicca can 


| extraction and result in corneal thinning 
.. and perforation. Anticipation of this prob- 






lem can prevent it, but lack of recognition 


may result in permanent central scarring 

from. ulceration, which responds slowly to 
ias treatment. ] 
ES earch Ophthalmol 96: 51-52, 1978) 


























ring the last two years, five 
patients were seen who had 


'eatar act surgery, Additional complica- 
tions. that oecurred in all five cases 
iere sterile corneal ulcers and melt- 
à g of the cornea with or without 
Gm perforation. Previous authors have 


_forations in patients with Sjógren's 
syndrome," but, to our knowledge, 
this is the first report of corneal thin- 
ning and perforations in patients with 











. mir g is often precipitated or enhanced 
TN by a topical corticosteroid," but these 
qo ph f had : not had Horum 
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i become dramatically worse after cataract 


oconjunctivitis sicca and recent. 


reported corneal. thinning and per- a 


ce ratoconjunctivi itis sicca subsequent 
to cataract extraction. Corneal thin- 





Our “Report of a Case” and “Com- 
ment” sections emphasize the salient x 
clinical features which would alert the 


operating surgeon to recognize that 


even a mild keratitis sicca can result. 
in severe corneal ulceration after cata- | 
ract surgery. 


This entity is easily prevented iti its 


potential for occurrence is recognized - 
prior to surgery and vigorous treat- 
ment of dry eyes is instituted in the- 


immediate postoperative course. 


. REPORT OF A CASE 
A 58-year-old woman was referred to the 
University of Florida with a presumed 
diagnosis of fungal ulcer two weeks 


following an uneventful intracapsular cat= ii D 
aract extraction in the right eye in May _ 
1976. When first seen in June 1976, the 
visual acuity OD was correctable to count- . — 
ing fingers at 130 em, and visual acuity in 
the left eye was correctable to 20/30. The - 


result of Schirmer I test was 2 mm at five 
minutes for both eyes, and the patient 
complained of itchy eyes in the evening. 


Results of slit-lamp examination of the 


right eye revealed a deep, clean, central 


corneal ulcer with folds in Descemet's 


membrane and marked stromal edema. 
The chamber had +1 cell and flare without 
hypopyon. Results of slit-lamp examina- 
tion of the left eye and fundus examination 
of both eyes were unremarkable except for 
nuclear sclerosis +1 in the left eye. The 
patient had been treated with topical 


gentamicin (Garamycin) sulfate, neomycin 


sulfate, and amphotericin B (Fungizone). 


Keratoconjunctivitis Sicca—Radtk 


| Scrapings and cultures hád n never reve 
evidence of a viral, bacterial, or: fu 
origin. The patient was presumed. to ha 
< sterile corneal ulcer after cataract e: 
tion secondary to dry eyes. The ulcer 


drops of normal saline. solution ji 
defect. “healed Ain 


i clearing. of the stromal edema an "Des 
: met's folds. dum 


ds sometimes mild and spread ins 
nificant, can bd Severe c pen 


| surgery, dt adequate pote 


= titis s sieca was ; never. ir suspected i in | spite 
of the fact that these patie 








ce eratoco njun ctivit is Sic 


man Fadtke, N MD; Sanford Meyers, MD; Herbert E. Kaufman, MD 


























pm 


treated witha bandage soft 1 


rr ‘de 









its treatment was given. after. surger 


received excellent postoperative. care 
The recognition that cataract surgery 
can cause such severe complications in 
patients with. dry eyes may encourage. 
more vigorous attention to the treat 
ment of the drying and Mens gui 
complications: 





several 


The ulcers develop at varying times. | 


They may occur in the ind or late 
postoperative course. | 
Virtually ‘all of the siens who 
were referred were sent in with a 
presumptive diagnosis by the refer- 
ng ophthalmologists of an infectious 
leal ulcer. Herpes was frequently 
spected, although fungus keratitis 
was also a common suspicion in spite 














he fact that no definitive evidence 

these infections was found. In all. 
ses, the ulcers were either central or 
the lower part of the cornea and. 


re sterile. No infectious agent was 


r negative cultures and micro- 


ologie testing had been obtained, in - 


dition to the administration of anti- 
without ulcer resolution, the 
osis of keratitis sicca was some- 

j suspected by the referring 
on. Almost without exception, 
iple antivirals, antibiotics, and 


ungal agents were used by the | 
referring physicians as the corneal | 
ulcers of the patient became progres- 
sively more severe. After this process 
had continued for several days, and | 
the central cornea had begun to melt, 
| had been 
patched overnight or for 24 hours by 





patients’ eyes | 


ie cataract surgeon. By this time, the 


ocess was sufficiently advanced, : 


n brief patching provided no real 
provement. This form of therapy 
ras. inadequate to treat the severe 
fing ulcers once they developed. 
e significant area of stromal ulcera- 
on and epithelial denudation re- 





und by smears, scrapings, or virus . 


» quired more time for reepithelializa- 
tion to occur amd almost always 


required either prolonged patching or 


soft contact lens treatment to permit 


these ulcers to heal. All patients 
responded promptly to appropriate 
treatment of exposure and drying. 
The reason for the oceurrence of 
this corneal ulceration in patients 


with keratoconjunctivitis sieca after 
cataract surgery is uncertain. It might - 
_ be postulated that there is an underly- 
ing pathophysiologic process that 
_ plays a role in persons with arthritis. 
that makes the cornea thinner. In 


persons without arthritis, the cataract 
incision may deinervate part of the 
cornea, which reduces blinking and 
makes the cornea more susceptible to 
uleeration. It is also possible that 
surgery interferes with motility or 


contributes to incomplete lid closure. - 
The kind of corneal ulcerations and 


melting that occurs in posteataract 


-patients with keratoconjunctivitis sic- 
ca has been so devastating before it is- 
: diagnosed that perforation and per- 
manently reduced visual acuity have - 
often resulted. If anticipated, this can 

be. prevented by the frequent use of. 
drops and ointments postoperatively. 

. Because of this we aggressively | 
. inquire about symptoms of dry eyes. 

and its associated signs in prospective | 


patients with eataracts. In addition to 


symptoms of grittiness or foreign 
-body sensation, especially late in the 


afternoon, or when riding in a car, 


subtle findings of thready mucous- 


filled tear lakes, meibomianitis, a 


punctate keratitis, especially in the 


1970. EY. 
| .& Grayson M, Keates RH: Manat wf. Diséüses i 


lower cornea, hd thickened. vais E 
lium in the lower: corneal area of are 


asymptomatic eye are signs that can 
increase suspicion of keratitis Sicca. In 
addition, dry mouth, a history of 


arthritis, or other connective tissue 


diseases may be : ‘suspicious. 


The recognition that: keratitis sicca ,- e 
ean be exacerbated | after cataract " 
surgery and result in severe corneal 








uleeration may prompt. vigorous treat- . DNE 


ment of the drying condition and | 
prevent this complication. If a cor 
uleer develops after cataract surgery, 
the recognition that keratitis sicca. 
may be responsible can prevent seri- 
ous corneal damage. 





This study was peupoeGd i on EY 00033 


and EY 00446 from the National Eye Institute. 
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Diphtheria Corneal Ulcers 


John W. Chandler, MD, D. Franklin Milam, MD 


€ An adult with cutaneous diphtheria 
was admitted with bilateral purulent con- 
junctivitis and a perforated eye with most 
of the cornea absent due to Corynebac- 
terium diphtheriae. At the time of admis- 
sion a grayish patch of corneal epithelium 
was noted in the other eye, and in the next 
24 hours there developed a large corneal 
perforation with dissolution of much of the 
cornea. Involvement of the external eye in 
diphtheria is rare but it is usually asso- 
ciated with cutaneous forms of the 
K disease. Cutaneous diphtheria has been 
prominent in several recent outbreaks in 
* the United States. Prompt recognition, 
.early antibiotic treatment, and neutraliza- 
Wes tion of the toxin with antitoxin are required 
for successful therapy. 
(Arch Ophthalmol 96:53-56, 1978) 


* 
PU diphtheriae is a 
rare cause of corneal ulcers and 
to our knowledge has not been 
reported as a cause of corneal ulcera- 
i tion in the United States since 1951.’ 
, Diphtheria is a disease that poten- 
`  tiàlly could be eradicated by appro- 
priate available methods óf immuniza- 
y tion. Diphtheria was a common dis- 
y ease that was recognized throughout 
^. the world in the 1850s. It continued to 
be a major health problem in the first 
half of this century, but started to 


decline in importance after tetanus 
LJ 


Accepted for publication June 9, 1977. 
From the Department of Ophthalmolo v 
* University of Washington, Seattle. 
=Z . Reprint requests to Department of Ophthal- 
gu * mology, Mail Stop RJ-10, University of Washing- 
ton, Seattle, WA 98195 (Dr Chandler). 


e * - Acch' Qphthalmol—Vol 96, Jan 1978 


toxoid was introduced in 1923. 

The recent increase in the incidence 
of diphtheria in sections of this coun- 
try^* make it mandatory that ophthal- 
mologists consider this bacteria when 
treating patients with corneal ulcers. 
Prompt recognition and initiation of 
proper therapy are the only chances 
for saving an eye from severe 
damage. 

The following case emphasizes the 
rapid destruction of the cornea asso- 
ciated with infection caused by C 
diphtheriae. It also underscores the 
association of cutaneous forms of 





diphtheria with external ocular in- 
volvement. 


Report of a Case 


A 55-year-old man was brought to the 
emergency room for treatment of an 
infected left frontal scalp wound. He had 
been drinking up to 2 liters of wine daily 
for several months and could not remember 
when he last ate or when he sustained his 
injury. The injury was believed to have 
oceurred two to four weeks prior to admis- 
sion. He had not been seen for at least two 
weeks and could not recall the time of onset 
of symptoms. The patient did not complain 
of any pain. 


Fig 1.—Perforated left eye with massive corneal and bulbar conjunctival necrosis due to 
Corynebacterium diphtheriae. There is necrotic tissue in the anterior chamber. 
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T Physieal examination showed a thin, 
. slightly jaundiced man who appeared much 
older than his stated age. There were 
grossly infected, draining lesions on the 
left side of his forehead, on both elbows, 
and on his left leg. There were no palpable 
preauricular lymph nodes. 

The eyelids of both eyes were sealed shut 
with a profuse yellow-green exudate. The 
wounds and eyelids were cleaned and the 
eyes examined. The right eye had an intact 
cornea with a hazy epithelium that did not 
stain with fluorescein. Patches of necrotic 
and avascular conjunctiva surrounded by 
hyperemic areas were evident on the 
bulbar conjunctiva. The anterior chamber 
was deep and there was a small fixed pupil. 
The red reflex was absent and the patient 
denied light perception. After dilation of 
the pupil, the red reflex was still absent 
and no details could be seen by indirect 
ophthalmoscopy due to the corneal epithe- 
lial opacities. The patient did, however, 
claim light perception. 

Examination of the left eye (Fig 1) 
showed that the cornea was almost totally 
absent. Dull necrotic conjunetiva sur- 
rounded a mass of friable granulation 
tissue that appeared to be replacing the 
anterior segment. No intraocular struc- 
tures could be visualized. 

The patient was admitted to the hospital 
after smears and cultures from the skin 
lesions and both eyes were obtained. Initial 
treatment consisted of intravenously ad- 
ministered ampicillin sodium and topically 
applied gentamicin sulfate. Smears were 
read as showing Gram-positive cocci. How- 
ever, the following morning the cultures 
were all growing C diphtheriae and coagu- 
lase-positive Staphylococcus. The antibiot- 
ics were then changed to systemic cephal- 
exin monohydrate (Keflex) and topical 
chloramphenicol (Chloromycetin). In addi- 
tion, 40,000 units of diphtheria antitoxin 
and large doses of thiamine and vitamin A 
were given. 

The patient was unable to recall any 
previous immunization history or any of 
the circumstances surrounding his skin 
lesions. He was an inhabitant of an area of 
Seattle where diphtheria has been common 
in recent years but there has not been any 
other known ocular involvement. 

Despite therapy, five hours after the 
initial ophthalmologic examination, a des- 
cemetocele was present in the right eye 
(Fig 2). However, the conjunctiva was less 
swollen and the mucopurulent discharge 
was largely gone. The following morning, 
this eye also perforated with iris prolapse 
and the area of the descemetocele was 
visibly larger. The patient was taken to the 
operating room, and under general anes- 


--thesia a large, full-thickness freehand 
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Fig 2.—Right eye with descemetocele involving temporal three fourths of cornea? Five 
hours earlier cornea! epithelium was grayish but intact and entire cornea appeared to be 
of normal thickness. Areas of conjunctival necrosis surrounded by hyperemia are 
evident. 


Fig 3.—Midperipheral cornea of right eye showing marked anterior infiltration with 
polymorphonuclear ieukocytes and loss of collagen lamellae (hematoxylin-eosin, orig- 
inal magnification x 10). 
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Fig 4.—Central cornea of right eye with Descemet's layer bent on itself. Most central 
* portion of Descemet's layer is at upper right. There is progressive loss of stromal 
collagen as site of perforation is approached. Polymorphonuclear leukocytes are initially 
associated with remaining collagen lamellae (PAS, original magnification x 30). 


overlay graft was placed over the debrided 
descemetocele, which now included the 
total area of the cornea. At the same time, 
the left eye was eviscerated. Postopera- 
tively, the patient retained light percep- 
tion and no further ulceration was noted in 
the right eye. The graft remained clear and 
there was a moderately deep peripheral, 
anterior chamber. However, electrolyte 
imbalance and guaiac-positive stodls, both 
noted preoperatively, persisted. Subse- 
quently, pneumonia developed, and on the 
fifth hospital day, the patient had a'large 
coffee-ground-like emesis and died sud- 
denly. : 


PATHOLOGIC FINDINGS 
E General Pathology 


The general autopsy showed mi- 
eronodular cirrhosis of the liver in 
addition to acute alcoholic hepatitis 
and acute esophagitis. The apparent 
cause of death was a massive gas- 
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trointestinal hemorrhage from esoph- 
ageal varices. 


Ophthalmic Pathology 


The right eye was of normal size 
and shape. The large, full-thickness 
freehand graft held in place with 10-0 
interrupted nylon sutures was clear. 
When the eye was opened, a massive 
choroidal hemorrhage was noted with 
marked choroidal detachment. Micro- 
scopic examination of the conjunctiva 
showed necrosis of the epithelium, 
intense congestion, and infiltration 
with lymphocytes and plasma cells. 
Anterior to the remnants of the 
patient's cornea was a corneal graft 
with normal Bowman's layer, stroma, 
and Descemet's membrane. There was 
no epithelium or endothelium on the 
graft. The patient's cornea showed 


marked loss of the central stroma, 


with only a very thin rim remaining - 


peripherally. The process appeared to. 
start with polymorphonuclear leuko- 
cyte infiltration and loss of stromal 
lamellae in the anterior portion of the 
cornea (Fig 3) Very few stromal 
lamellae remained posteriorly, just 
anterior to Descemet's membrane 
(Fig 4). Many polymorphonuclear cells 
were present in the remaining stroma. 
The central corneal perforation was 
filled with fibrin, prolapsed iris, and 
anterior lens capsule. The iris was 
hemorrhagic. The massive choroidal 
hemorrhage and detachment were 
confirmed histologically. The other 
structures were histologically nor- 
mal. 

The previously eviscerated left eye 
was also examined. A scleral shell 
devoid of other ocular tissues was 
found. The evisceration specimen 
showed that the posterior one half to 
one third of peripheral cornea was 
present. The remaining stroma was 
heavily infiltrated with, and sur- 
rounded by, polymorphonuclear leuko- 
cytes. The endothelium was absent 
and no stromal cells could be identi- 
fied. The bulbar conjunctiva was 
histologically similar to that of the 
right eye. 


COMMENT 


Diphtheria usually involves the 
pharynx, the nasal passages, and the 
larynx. Cutaneous forms of the dis- 
ease are generally considered to be 
less common and external ocular 
involvement is rare. In clinical dis- 
ease, the bacteria are localized to 
these surface structures and produce 
an exotoxin that enters the blood 
stream and causes systemic damage, 
especially to the heart and nervous 
system. Prior to effective immuniza- 
tion methods, the disease was largely 
limited to young children. This same 
epidemiologic pattern is still seen in 
underdeveloped areas of the world.’ 

In the United States, the incidence 


of diphtheria has continued to de- 


` 


‘7 


crease. In recent years outbreaks of ° 


diphtheria have been restricted to 
population clusters. Between 1959 and 
1970, only 663 of 3,134 counties in this 
country reported any cases of diph-* 


theria, and only 42 counties reported . 


e 
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` ten or more cases during this period.’ 
. The disease occurred primarily in chil- 
-dren 1 to 9 years old. In all ages, the 
: "attack rates for minority racial groups 
were more than five times greater 
than i in whites. 

< In addition, several outbreaks of 
cutaneous diphtheria have been re- 
ported in recent years in the United 
States. Since cutaneous diphtheria 
Seems to be more frequently asso- 
ated with external ocular involve- 
ment, ophthalmologists — should be 
aware of the clinical appearance of 


ulcers and their therapy. 


rise in the incidence of diphtheria in 
cent. years, and the disease has 





adequately immunized adults. From 
July 1, 1972, through Dec 31, 1975, a 
tal of 491 cases of diphtheria have 








includes Seattle. Eighty percent have 
had cutaneous diphtheria, and an 
. additional 9% had both nasophary: n- 
-.geal and cutaneous lesions (statisties 
from the School of Publie Health, 
| State University of Washington, 
. 1976). ‘A vast majority of the patients 
come from a low socioeconomic, tran- 
`- sient area of the city. To our knowl- 
- edge, no other external ocular involve- 
j ment has oceurred in these patients. 
.Conjunctivitis caused by C diph- 
Mode is a classically described enti- 
ty. It has been implicated as the 
principal cause of membranous and 
: "pseudomembranous conjunctivitis but 
‘may also cause less specific forms of 
purulent conjunctivitis. Membranous 
or pseudomembranous conjunetivitis 
due to diphtheria is usually seen in 
ildren between 2 and 8 years of age. | 
The clinical disease has been divided 
into three stages. The first stage lasts 
approximately a week and is eharae- 
-terized by tender, red swollen eyelids 
that acquire a diffuse board-like 
“consistency. There is considerable 
pain and preauricular adenopathy. 
^Seanty discharge is present. This is 
followed by a stage of membrane and/ 
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diphtheria eonjunetivitis and corneal 


In Seattle, there has been a striking | 


occurred primarily in unimmunized or- 


been reported in the county that | 





or pseudomembrane formation, typi- 
cally on both the bulbar and palpebral 
conjunctiva. The area is covered by a 
pale grayish, leather-like exudate. 
Underneath the exudate, the conjune- 
tiva is necrotic and the blood vessels 
obliterated. Onee the membrane 
sloughs, the area is filled with granu- 
lation tissue and there is considerable 
exudate. Slowly, a final stage of 
healing with extensive scar tissue is 
reached. Many cemplications, includ- 


ing xerosis, symblepharon, trichiasis, 


and entropion, are common. 

Corneal ulceration is the most 
feared but the least eommon complica- 
tion. As in our patient, this can be a 
rapidly progressive disease with per- 


foration and tota! destruction of the 
cornea, or it can occur at a slower rate. 


The present case showed rapid pro- 
gression from whitish patch of corneal 
epithelium to massive dissolution of 
the corneal stroma with a large 
central perforation in approximately 
24 hours. The exact mechanism 
responsible for the dissolution of the 
cornea is unknown, but it is presum- 
ably related to diphtheria toxin. It 
would seem likely that the diphtheria 
toxin had stopped protein synthesis in 


the cornea for at least several days 


and possibly for two to three weeks. 
The cornea and conjunctiva were 


massively invaded with polymorpho- 


nuclear leukocytes, possibly in re- 
sponse to degenerating tissue, The 


release of lysosomal enzymes from 


these inflammatory cells also con- 
tributed to destruction of the cornea. 


In the presence of diphtheria toxin, 


protein synthesis and wound healing 
by the cornea were probably impossi- 
ble. | 

Corynebacterium diphtheriae is a 
Gram-positive, club-shaped organism 
that is best cultured on blood or.choco- 
late agar supplemented with potas- 
sium tellurite. Sugar fermentation is 


required to differentiate C diphthe- 
riae from other corynebacteria. Only 


those strains that are latently in- 
fected by a bacterial virus, diphtheria 
phage B, produce toxin and are 


capable of producing diphtheria? The 
area of infection remains localized t6 
superficial tissues, and the toxin kills 
cells in that area to produce ulcera- 
tions and gaihs decess to the blood 
stream. The toxin has been chemically 


and physically defined." A fragment 
of the toxin inactivates an. enzyme | 
required for protein synthesis. and is" 


presumably responsible for the pro- m a 
found cardiac and nervous system ae 


disorders seen in diphtheria. E 


Treatment of external ocular diph- | 


theria has two goals: eradication: of 
live organisms and neutralization of 
toxin. Procaine penicillin G, tetra- 
cycline, and erythromycin are all 
effective against C diphtheriae, and a 
combination of topical and systemic 


therapy is indicated. After testing to- 


rule out anaphylactic reactions, 20,000 
to 100,000 units of diphtheria *anti- 
toxin are given systemieally as well as 
frequent topical instillation of. anti- 
toxin in the involved eye. If there is 
clinical suspicion. that the disease is 
due to C diphtheriae, therapy should 
be instituted immediately and. not 
withheld until pari confirma- 
tion is attained. © | : 


This investigation was — ip pert bya 
grant from the Lion’s Sight Conservation Foun- 
dation of Washington and northern Idaho, and 
grant EY01282 from the National Eye Institute 
Division of the National Institutes of Health. . 
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native to spectacles for more than 1 
million patients. However, the hazard of 


US describes five cosmetic soft contact lens 
oo wearers who developed bacterial corneal 
ulcers. In three cases, the resulting visual 
acuity was 6/120 or less. Possible 
sources of contamination. are. discussed, 
but in no case was it determined. 
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toft contact T ON are now à 
accepted alternative to hard con- 


ae |. of refractive problems. Ap- 
CE proximately 13 million patients are 
: currently wearing soft contact lenses, 
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Ptt contact lenses provide a safe. 


bacterial corneal ulcers exists. This report - 


well- 


nses or spectacles for the cor- - 
aecorc ing to C. Titus in communica- 7 


| wore cosmetic. soft contact lens were | 
referred to us because of culturally 


y  seriousness of these cases ranged 


damaged visual acuity that required — 
keratoplasty. The purpose of this — 


communication is to describe these 
five cases and, thus, to remind those 
who prescribe soft contact lenses that, 


although the chances are overwhelm- | 
ing that their patients will not develop - 


seriously damaging problems, the pos- 
sibility does exist. 


REPORT OF CASES 


Case 1.—An 18-year-old woman had worn. 
soft contact lenses for two years without 


difficulty. She had sterilized the lenses 
every night by boiling them in saline solu- | 
tion that she prepared fresh every other- 


day. 

On Feb 14, 1976, she started to have a 
foreign body sensation beneath the left 
lens and, therefore, she discontinued wear- 


ing the lenses. The discomfort progressed 
to severe pain, so later that day she saw her. 


local physician, who started antibiotic ther- 
apy. Her condition did not appear to be 
improving, so she was referred to the 
Ophthalmology Department at the Univer- 
sity of Iowa, Iowa City. 


On admission, Feb 23, 1976, she was in. 


obvious discomfort from  oeular pain. 


Visual acuity was 6/6 OD and light percep- 


tion with good projection OS. Results of 
oeular examination OD, besides myopia, 
were normal. 

On the left eye, she had lid edema, 
conjunctival hyperemia and edema, and a 
moderate purulent discharge. À 6-mm 
central, corneal ulcer that extended to 
midstroma with infiltration at the base 
and margins was present (Fig 1) The 
nonuleerated corneal tissue was edema- 


tous. Severe anterior chamber exudation. 


Bacterial Corneal NES. 


indue a Sennen iri i 


dina Merk node. i: 


gentamicin- sulfate. (20. mg) w us en. 
subconjunctivally. | Gentamicin sulfate (i D 


given topically once an hour! p the 
Rea Bw on (the hour r and: the E 


Tide three t times s each h day w 
| istered.. 


. discharge, and the preauricular lymy 


 junctival injections were. repeated. - 








































hypopyon. She had a ver 


organisms. | aM 

Therapy was. startéd;; ath j he. as 
sumption that the ulcer was bacteri | 
patient was allergic to penici 
Vancomycin hydrochloride (25 








mg/ml) and à mixture. of | payaya, B 


(Neosporin): Comensa E: 


The followiiig. d ihe was. 
comfortable, she had- -considera 


was smaller and less tender. The Pos 


On Feb.-25, 1976, ‘Pseudomonas: was 
isolated on ulture, and was later identified 
as P aeruginosa. By in vitro: antibioti 
sensitivity studies, the organism was sensi- 
tive to gentamicin, polymyxin B, ‘carben 
eillin disodium, trisulfapyrimidines (Tri j 
Sulfa), and colistimethate (Coly-Mycin à 
Parenteral) sodium and resistant to methi 
cillin sodium, oxacillin sodium, chloram 
phenicol (Chloromycetin), streptomy 
sulfate, a mixture of phenoxym 
cillin and trisulf: ap yrimidine 













































fa), erythromycin ethylsuccinate, ampicil- 
lin, neomycin, bacitracin, 
hydrochloride, - kanamycin sulfate, and 
«cephalothin tKeflin) sodium. Half of the 
ulcerated cornea had epithelialized, and we 
were confident. that the infection was well 
controlled - by. ur antibiotie regimen. 
herefore, a regimen of 1% topical prednis- 
olone acetate twice each day was started, 
and we hoped this regimen would lessen 
entual postinflammatory scarring. 

Subeonjunetival gentamicin was re- 
ated for two more days. Vancomycin was 
repeated, Gentamicin and Neosporin 
Ops. were continued - but. "with less 
quency. She v was s discharged on March 2, 








je regimen. of topical. REETTA 


| .was continued with varying 
uenei s as the cornea healed. A result- 
irregular, searring cornea reduced her 
corrected visual acuity to 6/120 on 
g3 3976 (Fig. 2). 

Itures of the contact lens were nega- 
“The contact lens case and solutions 
re not cultured, | 

CASE 2-A 21-year-old woman had worn 
ft contact lenses for three years without 
difficulty. She claimed she sterilized the 
lenses nightly. by boiling them in saline 
solution that she prepared fresh every 
"three to four days. 

^. Six days prior to admission, she noticed a 
-Seratehing sensation in the left eye, and 
She stopped wearing both lenses. The 
problem inereased so that two days later 








more days to see a physician, who started 
therapy with. topical atropine sulfate and 


ystemic effects. The next day there was 
( improvement, so the patient was 
ferred to the. Ophthalmology Depart- 
ment at the. University of Towa. 








On admission, Jul 3 
ected visual acuity was 6/30 OD and light 










dition | improved to 6/15 OD with a 
inhole, but did not improve OS. Besides 
yopia, no ocular abnormalities were 
found OD. E 
<- The left cornea was ulcerated to a third 
| f the normal thickness with infiltrate at 
the base and margins of a 7-mm uleer (Fig 
3. The yonuleerated rim was edematous. 
The" eonjunetiva was inflamed and exhib- 
ited- injection, edema, and a moderate 
amount of purulent discharge. The lower 
third of the anterior chamber contained a 
fibrinous exudate. The intraoeular pres- 
sure was 16 mm Hg by Mackay-Marg 
'applanation. i 
.- -Scrapings of the base and margins of the 
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tetracycline 


E entamicin, Neosporin, and - 


&he had substantially deereased visual | 
euity, pain, and discharge. She waited two - 


Neosporin. eye: drops and. penicillin. for 


; 93, 1976, her uneor- | 


uleer were performed. The material was 


used for Gram's and Giemsa's stains and 


fungal and bacterial cultures. The left 


contaet lens and the wetting solution were 
also eultured. The contact lens ease was not 
cultured. | 

Careful examination of Gram's stain 
failed to reveal organisms. The corneal 
ulcer was still assumed to be bacterial and 
treated accordingly. Gentamicin sulfate 
(20 mg) and methicillin sodium (100 mg) 
were given subconjunctivally, and gent- 
amicin sulfate (8 mg/ml) and. Neosporin 
(commercial strength) were applied topi- 
cally every hour. Before each antibiotic 
instillation, the mucepurulent exudate was 
removed. Ten percent phenylephrine (Neo- 
Synephrine) hydrochloride and 0.259» sco- 
polamine hydrochloride were each applied 
three times each day. Subconjunctiv al 


injections of gentamicin and thethicitn 


were repeated daily for three days.. 
By the second and third day after adit 


- sion, the eye was responding. to the therapy 


with less discharge: the eye had a much 


smaller hypopyon, and there was less 


inflammatory necrosis of the ulcer, On the 


third day, the laboratory identified P aeru- 


ginosa on culture. Antibiotic sensitivity 


Studies were identical to ease 1, except for 


a resistance to trisulfapyrimidines. The 


wetting solution was eultured but failed to 


grow organisms. However, the soft contact 
lens culture grew P ceruginosa, as well as a 
Bacillus species and Htaphylococcus epi- 
dermadis. 

During the next week, the Bena of 


the gentamicin and Neosporin drops was 


decreased, the subccnjunctival gentamicin 
was repeated once, the methicillin was not 
repeated subconjunctivally, and a regimen 
of 1% prednisolone acetate was started 
topically three times each day. 

The corneal ulceration and anterior 
segment inflammation improved so that on 
Aug 13, 1976 she was discharged. When the 


eye was finally quiet, and the cornea 


epithelialized, she was left with a large sear 


: and corneal thinning so that on her last 


visit, Feb 17, 1977, her visual acuity was 
counting fingers at 90 em (Fig 4). In the 
meantime, she was given a pair of 


_ eyeglasses and instructed not to wear her 
eontaet lenses again. She has not decided 


whether to undergo a penetrating kerato- 


plasty. 


Case 3.—AÀ 19-year-old woman had worn 
—4.50 “F” series lens on the right eye and'a 
—5.00 "F" series lens on the left eye for 
approximately five months. She had worn 
them, as directed, amd she claimed that she 
sterilized them properly on a daily basis. 
On July 24, 1976, she awoke with photo- 
phobia. and a foreign body sensation in the 
left eye. She placed her contact lens on the 





: | e. 
eye, which made it feel somewhat better. 
She wore the lens one day, but an increas® 
in photophobia, pain, and redness 
prompted her to discontinue wearing it. 
The patient was referred to an ophthalmol- 
ogist, who diagnosed a corneal ulcer, 
cultured it, and hospitalized her. She was 
treated for two days with. topical Neos- | 
porin every hour, 30% topical sulfacetanfide* 
every hour, sulfisoxazole- (Gantrisin) dios" 
lamine ointment four times each day, atro- 
pine ointment twice each day, and oral 
dicloxacillin sodium. (250 mg) four. times 
each day. The culture grew P malto phili 








The organism was sensitive to earbeni il- 


lin, chloramphenicol, colistin sulfate, gen- 
tamicin, kanamycin, ports B, and 
sulfisoxazole. 

The ipn was seen in eonsulíékion on 
July 27, 1976, when the corneal ulcer had 
ions worse. There was a large, central 
epithelial defect that encompassed more 
than half of the central cornea. The cornea 
was thinned to half of its thicknes®, and 
there was gross purulent exudate adherent 
to the base of the ulcer and in the cul- de- 
sae, There was 4+ conjunctival and. epi- 
scleral injection, and the palpebral conjune- 
tiva exhibited 4+ papillae. The visual 
acuity was 6/7. 5 OD and counting fingers 
at 60 em OS. The anterior chamber. was 
filled to half of its depth with a hypopyon. 
There were tender, left preaurieular- and 
left submandibulbar lymph nodes, She was 
afebrile. Gentamicin sulfate (20, mg) was 
given subconjunctivally, topical Neosporin 
and sulfacetamide were continued, and 
therapy was started with 10% phenyleph. « 


rine hydrochloride added to the topica al 
 atropine to dilate the pupil. 

During the next four days, the infiltraze._ | 
decreased, the ulcer became smaller, and ^ 





the hypopyon resolved. Dn sclocyclitie 
(Oral Declomyein). hydrochloride was dis- 
continued. The regimen of sulfisoxazole 
ointment, Neosporin, and sulfacetamide 
were continued. 

She was discharged on July 31, 1976, with. 
a l-mm, 
markedly 





anterior ees reaction became less. 
On Sept 22, 1976, she reported. to the 


office with pain and photophobia. A 
corneal erosion yeas prese to over r the ule i | 





This was suecessfully tr 
patches and gentamicin ophthalmic oint- 


ment. e 


By Nov 12, 1976, the eye was quiet, and 
all medications had been tapered off.. On 
Jan 5, 1977, examination showed a quiet 


eye that was not being treated with any 


medications with a large, central corneal 
sear thinned to half of its thickness. The 
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central. epithelial. defect and | 
less infiltrate. During. the. next 
six weeks, the medications were tapered as | 
the corneal | inflammatory. response . and 


* 


+ * 


ae 


Fig 1.—Pseudomonas corneal ulcer in case 1 on admission. Note 
extensive necrotic, infiltrative, and edematous cornea and hypo- 


pyon. 


best corrected visual acuity was 6/120. She 
will undergo penetrating keratoplasty dur- 
ing the summer of 1977 after school is 
finished. 

Case 4—A 16-year-old girl had worn 
—6.00 "B" series soft contact lenses in each 
eye uneventfully for four months. The 

* Jenses had been sterilized daily. Two days 
prior to being seen, she had awakened with 
"pain and photophobia OD. She wore the 
lens for one day but then stopped wearing 
it because of pain. At that time she said her 
eye was redPand she noticed a white spot 
on her cornea. She was seen by her optom- 
etrist, who referred her for examination of 
her corneal disorder. 

On examination, the visual acuity was 

. 6/9 OD and 6/6 OS with —4.00 spheres. 
There was 14- edema of the right upper lid. 
Mo foreign bodies were present in the 
upper or lower cul-de-sac, and 2 +° papillae 
were present. The bulbar conjunctiva was 
2-- injected, especially superotemporally. 
In that quadrant, there was a 3-mm, 
epithelial defect with punctate erosions 
surrounding it. A grayish-white subepithe- 
lial plaque densely surrounded by anterior 
stromal inflammatory cells was present. 
elhe anterior chamber exhibited 1+ flare 
and cells, and the pupil was miotic. The 
results of the remainder of the ocular 

e examination of both eyes were normal. 

The patient was admitted to the hospital, 
and scraping of the lesion was performed. 

No organisms were seen on Gram’s and 
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Fig 2.—Residual corneal scarring in case 1. Visual acuity was 
6/120. Patient awaiting penetrating keratoplasty. 





Fig 3.—Large corneal ulcer in case 2, on admission, surrounded by heavy infiltration and 
edema due to Pseudomonas. Heavy anterior chamber response with hypopyon. 


Giemsa's stains. Cultures and sensitivity 
studies were performed for bacteria and 
fungi. Therapy was started with genta- 
micin and Neosporin every two hours 
around the clock and 1% atropine sulfate 
twice each day. 

In two days, the lesion was epithelial- 


e € 
ized. The inflammatory response was* * 
unchanged. Dexamethasone  (Maxidex) 
therapy was started twice each day and 
increased to four times each day during the 
next two days. The inflammatory cells 
decreased. ev 
The culture grew Escherichia coli whith **- 
9 
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Fig 4.—Extensive residual scarring and vascularization of cornea in case 2. Visual acuity 
was counting fingers at 90 cm. 


was sensitive to ampicillin, carbenicillin, 
chloramphenicol, colistin, gentamicin, kan- 
amycin, nitrofurantoin, and polymyxin B. 

On the fourth day, she was discharged. 
The medications were tapered and discon- 
tinued during the ensuing three weeks. 
Presently, she is not receiving any medi- 
cations, visual acuity is 6/6 with a new, soft 
contact lens, and a small anterior scar 
persists superotemporally. She has been 
very carefully followed up, and after seven 
months she has had no problems. 

CASE 5.—A 24-year-old man was seen at 
Firman Desloge Hospital, St Louis Univer- 
sity on Aug 27, 1976, with a history of pain, 
photophobia, and tearing in his right eye 
for 24 hours. Two days previously, he had a 
scratchy, irritative sensation; he removed 
the lens, cleared his eye by blinking, and 
replaced the lens. He had worn a —3.00 "F" 
series cosmetic soft contact lens on each 
eye for approximately two years. He had 
sterilized the lenses only once every one or 
two weeks. He wore the lenses 15 to 18 
hours each day. 

The patient was seen in the emergency 
room where his visual acuity was reported 
as 6/45 OD and 6/9 OS. There was a 
peripheral superonasal corneal ulceration 
that measured approximately 3 x 3 mm on 
the right eye. The ulcer was surrounded by 
a dense accumulation of inflammatory 
cells. There was 1+ flare and cells in the 
anterior chamber, and the pupil was 


` slightly miotic. The bulbar conjunctiva was 
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1+ injected, and a ciliary flush was pres- 
ent. The ulcer bed and margins were 
scraped with Kimura’s spatula. Gram’s 
stains were negative. Cultures were begun. 
Therapy was started with topical Neos- 


porin every three hours by the resident, 


who was on call. The patient was seen the 
following day by one of us (J.J.P). 

At that time, the ulcer was as previously 
described and Gram's stain, prepared on 
admission, was read as containing Gram- 
negative rods. The culture from the corneal 
scrapings later grew P aeruginosa which 
was sensitive to carbenicillin, colistin, 
sulfisoxazole, gentamicin, neomycin, poly- 
myxin B, tobramycin sulfate, and trisulfa- 
pyrimidines. 

Topical gentamicin sulfate was admin- 
istered every two hours while he was 
awake, and gentamicin ointment was 
applied at bedtime. Therapy was started 
with 0.25% scopolamine hydrochloride 
twice each day. He was seen the following 
day, and the lesion was approximately 
50% epithelialized. During the ensuing two 
days, the lesion became totally epithelial- 
ized, and the stroma! inflammatory cells 
began to decrease. 

The gentamicin therapy was gradually 
tapered and eventually stopped after three 
weeks. The ulcer was completely healed, 
and the visual acuity was 5/6 in the right 
eye. The patient was refit with a new, 
cosmetic soft contact lens one month after 
the ulcer healed, and the inflammatory 


e 
process had subsided. He has been closely 
followed up for six months without dim? 
culties. 


COMMENT 


In 1976, Freedman and Sugar! made 
what seems to be the only case docu- 


mentation of a culturally proved’ 


bacterial corneal ulcer in a patient’ 


who wore soft contact lenses for 
cosmetic or refractive purposes. Their 
patient developed bilateral P aerngi- 
nosa corneal ulcers that rapidly re- 
sponded to intensive antibiotics with 
resulting 6/6 visual acuity OU. There 
have been previously reported cases of 
keratitis, in which corneal cultures 
were either not performed or not 
mentioned.** The outcome was good 
in all three patients who were de- 
scribed in the latter two reports, 

In contrast, three of the five 
patients in our report suffered severe 
ulceration with resulting scarring and 
vascularization. The visual acuity af- 
ter resolution of the active infection 
and inflammation was 6/120, counting 
fingers at 90 cm, and 6/120 in cases 1, 
2, and 3, respectively. Two of these 
three patients are scheduled for pene- 
trating keratoplasty. Cases 4 and 5 are 
of the less severe form. Tlfeir final 
outcome was minimal scarring with 
6/6 visual acuity. 

In the study by Freedman and? 
Sugar, culturally proved bacteria 
corneal ulcers developed in six pa- 
tients who wore the same commercial, 


: J 8 
cosmetic soft contact lenses as our five 


patients. Five of the six (not case 5 of 
our series) claimed to have sterilized 
their lenses by boiling them daily in 
normal saline solution. None of the six 
prepared fresh saline solution daily. 
On the basis of the history given to us 
by our.five patients, with the excep- 
tion of patient 5 who only sterilized 
the lenses once a week, the patients' 
wearing and lens handling habits 
were probably not different from the 
vast majority of patients who wear 
soft contact lenses. 

Why, then, did they suffer the, 
serious complication of bacterial cor- 
neal ulcers when others do not? 


Obviously, that question cannot be . 


answered by this report. We can only , 


diseuss possible weaknesses in lens 
management and possible sources of 


Bacterial Corneal Ulcers—Krachmer & Purcell ' 


S 






i Pr the lens were never iden- 






















Co the: patients to. | demonstrate the 
"why they handled their soft lenses in 
“*terms of hygiene and sterilization 


: organisms. In ease 2, we cultured the 
- patient's saline solution and found no 


qi 
Laboratory studies to determine the 
adequacy of the recommended steril- 
.. . jgation procedure for cosmetic soft 
xn 8 contact lenses have shown the method 
- . "to be effective? However, the pa- 
^ tient's actual routine sterilization pro- 
“cedure. might be less than effective. 


To test that possibility, Bernstein et — 
al’ cultured the lens cases of patients 


who claimed they sterilized their 
| te lenses. e ally: They found that if 
were | peen EE on 






















| bin dps er dn n apt in 
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"reet man H, Sugar d x ‘Pseudomonas kera- 
| flowing cosmetic soft. contact lens wear. 
Lens J 10:21-25, 1976. 

mpson G: Complications from wearing 
ontact lenses. Med J Aust. 1:29, 1973. 
Bernstein HN, Stow MN, Maddox Y: Evalu- 
on of the. "aseptization" procedure for the 
fü ns hydrophilic contact lens. oe J Ophthal- 
75-576, 1973... — 
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techniques. The saline solution used 

for sterilization should be prepared E 

fresh daily. None of the patients in - 

our series followed that. instruction. If 

— the same saline solution is used as a. 

| wetting agent prior to insertion of the - 
- lenses, it could serve as a source of the 


„bacterial iced Cultures were not | 
tion from skin. More studies like t 


performed to establish the frequeney 


cases. 


The prevention of bacterial corneal dy Diosacilin sedi Dye Dynapen,P Pat 


ulcers in soft contact lens wearers is .- 


* these instances but did mention the | 


Phares RE, Hall ANC: Microbiology of soft 


predominance of Gram-negative or- 


ganisms, including Pseudomonas and 
E coh. 


While it might be true that ibus 


tory studies show that boiled lenses | 


removed in sterile conditions under a 
laminar flow hood are free from 
bacterial growth, what really matters 


is the adequacy of sterilization in din- | 
ical usage. There are countless possi- z 
ble sources of contamination, such as 
the following examples: (1) failure to 
reach sterilization temperatures; (2) 
“loose contact lens containers that 
might suck bacteria in while cooling; - 
(3) contaminated rinsing or wetting - 4 : 
solutions; (4) possible changes i in lens. — 


surface characteristics with aging 0! 


tion 1 more difficult; and (5) conta nina 





one by Bernstein et al* should. be 


of contamination. 


Cases of bacterial corneal ies in 


. who wear the lenses must be caref it 


red, painful eye, especially with. 


A rial corneal ulcer. Sudden persis 


first symptom of bacterial keratitis 


| contact lenses, have provided apl 
ant alternative to spectacles 
millions of f patients, reign hod 






























to the manufacturer's sterilization 
and handling procedures. , Patients 


followed up and instructed to rer 
unusual problems to their physi ian. 
"white spot," could indicate a ba 


foreign body sensation while 
patient wears the. lenses can be 


Soft contact lenses, as well as ha 





patients, who wore soft contact lenses Bs «€ 
for therapeutic reasons*' or in pa- . 






tients who wore hard contact lenses? ^. ,. 


have been documented. We have also: D 
seen these complications and suspect . M p 
that there are many more repai El) P 











difficult to determine, without know- MT Gentamici 
ing the source of contamination. We Vane qmi 
can only recommend strict adherence — r 
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— Ocular Toxoplasmosis 


=> 


and Hodgkin’s Disease 


Report of Two Cases 


Bernard Hoerni, MD; Marguerite Vallat, MD; Michel Durand, MD; Dominique Pesme, MD 


® Isolated ocular toxoplasmosis devel- 
oped in two patients with Hodgkin’s 
disease. The diagnosis was made by 
ophthalmoscopy of the fundus, serologic 
tests, and evolution. This raises the possi- 
bility that Toxoplasma infection and the 
localization of retinochoroiditic lesions on 
the macula could be the results of the 
immunosuppression associated with 
Hodgkin's disease. 

(Arch Ophthalmol 96:62-63, 1978) 


erologic testing of patients with 
Hodgkin's disease has shown that 
a high titer of antibodies specific for 
Toxoplasma gondii is frequent. This 
raises questions about this relation- 
ship.^ By contrast, symptomatic 
cases of toxoplasmosis in adults are 
rare, and the majority of them exhibit 
neurologic manifestations.** Ocular 
localizations are more frequent in 
congenital than in acquired disease, 
and they have not yet been reported in 
adult patients with underlying Hodg- 
kin’s disease. We report two cases of 
ocular toxoplasmosis without neuro- 
logic manifestations. 


REPORT OF CASES 


Case 1.—A 17-year-old girl was admitted 
to the Fondation Bergonié in May 1972 for 
staging and treatment of recently diag- 
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nosed Hodgkin's disease. Two years prior 
to her admission, she complained of 
coughing and of diffieulty in breathing. In 
December 1971, weight loss and enlarged 
supraclavicular lymph nodes were noted. In 
March 1972, routine roentgenograms 
showed large mediastinal lymph nodes. 
The results of a supraclavicular node 
biopsy were consistent with Hodgkin’s 
disease of the scleronodular type. Results 
of a general examination showed no other 
abnormalities, and the lymphography was 
normal. Levels of serum transaminases 
(SGOT, 150 units; SGPT, 400 units) and 
alkaline phosphatases were slightly in- 
creased but were considered as nonspecific. 
From May 15 to 29, 1972, the patient 
received an induction of chemotherapy of 
cyclophosphamide (16 gm), vinblastine 
sulfate (20 mg), and procarbazine (3.7 gm), 
as previously reported." From June 15 to 
July 6, radiation was given with 4,000 rads 
on supraphrenic and lumbar lymph nodes. 
On Aug 7, the patient returned for evalua- 
tion of the quality of the remission: general 
examination showed no tumoral lesion, but 
there was no imprevement of clinical 
symptoms. The laboratory data showed an 
elevated ESR (50 mm in the first hour); 
serum transaminases and alkaline phos- 
phatases rates remained high, but results 
of a laparoscopy and liver biopsy were 
normal. No treatment was administered, 
and in December 1972, normalization of all 
clinieal and biological symptoms permitted 
the affirmation of complete remission. The 
patient was doing well at her last examina- 
tion in July 1976. 

During the course of the disease, the 
following infectious complications devel- 
oped in the patient: (1) in May 1972, rubella 
with skin rash and positive serologic tests; 
(2) in December 1972, herpes zoster with an 
abdominocrural localization; and (3) in 


September 1973, acquired ocular toxoplas- 
mosis. 

In September 1973, the patient? was 
examined in the Department of Ophthal- 
mology. She complained of blurred visual 
acuity of the right eye. Examination 
showed a panuveitis. A discrete Tyndall 
phenomenon and some floating particles in 
the anterior chamber were noted by the 
slit-lamp examination; in the fundus, an 
exudative focal chorioretinitis with retinal 
edema was seen at the posterior pole on the 
temporal superior artery, close to the 
macula, and partially hidden by gn impor- 
tant vitreous reaction. Apparent absence 
of a previous chorioretinal scar was noted 


at the complete examination of both fundi, * 


by indirect ophthalmoscopy and scleral 


depression. Clinically, ocular toxoplasmosis” 


was suggested by the association of a 
severe chorioretinitis and a mild anterior 
reaction. The diagnosis of adfjuired toxo- 
plasmosis was thus supported by the 
absence of any previous chorioretinal scar 
and the results of biological investigations. 
The growth of Sabin-Feldman dye test 
titer from May 1972 to May 1974 was, as 


Exudative lesion on left macula in patient 
2. x 





Toxoplasmosis—Hoérni et al ' 


| " | 
follows: May 18, 1972, 50 IU; Aug 25, 1972, 

S | *50 IU; April 4, 1973, 2,000 IU; Dee 10, 1973, 
j -8600 IU: March 7, 1974, 3,600 IU; and May 
27, 1974, 2,900 IU. In April 1974, serologic 

- laboratory values of the serum and aqueous 
humor, respectively, were as follows: para- 
^ .gitie lysis, 1/3,000 and 200 lethal doses for 
. 50% survival of group; complement fixation 

| * lysis, 600 and 38 IU/ml; IgG concentration, 
& "9.10 and 0.200 gm/liter; and immune 
—^ — charge of IgG (gm/liter), 66,000 and 
190,000 IU. Although the dye test showed 2 
“Wi in the aqueous humor in March 1974, the 
serologic data in April 1974 showed a posi- 

tive dye test in the aqueous humor with a 
significant Desmonts’ coefficient (2.8). 


"This coefficient was found by dividing the | 


value (190,000) of the immune charge of 
IgG in the aqueous humor by the value 
-. (66,000) of the immune charge of IgG in the 
serum,’ and it supported the diagnosis of 
~ acquired infection." 
. Considering the macular involvement, 
pecific chemotherapy was instituted with 
pa spiramycin (3 gm/day) and prednisolone 
(95 mg/day) This lesion regressed in 
three months, but during this time, two 
lesions developed very close to the first one 
on the macula, with complete loss of central 
visual acuity at the last examination in 
July 1976. 
Case 2.—The condition of a 32-year-old 
woman. was diagnosed as  Hodgkin's 
disease in 1960, with mediastinal and left 
















treated at Val-de-Grâce (Paris) Hospital by 
re diation: therapy: and did well until May 
1970. On admission to Fondation Bergonié, 
d cervical and: supraclavicular lymph 
PEE and further radiation was given. 
cone She d well again until July 1972 when the 
^. disease recurred with abnormal and 
Sys, infraphreni@adenopathies: After an induc- 
tion of a polychemotherapy course, an 
DW inistration of vinblastine once each 
` week was started. In May 1974, fatigue, 
o "fever, adenopathies, and questionable he- 
patic involvement reappeared, which led to 
.MOPP (mechlorethamine hydrochloride, 
n ‘vincristine sulfate, procarbazine, predni- 
'. sone) therapy. ‘Since she had an. adverse 
= reaction to this treatment, vinblastine 
— “therapy was discontinued, and she received 
. »enly proearbazine and eyclophosphamide. 
« InApril 1975, physical examination showed 
Tu increasing hepatic | involvement; bleomycin 
| < sulfate therapy was started, which led to a 
“new remission that has still continued in 
-February 1977. 
— 1n March 1975, the patient complained of 
“unilateral loss of visual acuity. Ophthal- 
 moseopie examination showed a chorioret- 
inal lesion on the left macula. This isolated 
éxudative lesion was of the same size as the 
papillary diameter (Figure) There was no 
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supraclavicular lymph nodes. She was — 


uveitis of the anterior segment and no 
chorioretinal scarring. The diagnosis. of 


acquired texoplasmosis was made by a 


positive Sabin-Feldman dye test with a 
high titer of 3,000 IU in March 1975; in 
April 1975, the titer was 3,400 IU (dye tests 
on June 1& and July 20, 1970 were both 
negative). In March 1975, serologic reac- 
tions yielded the following titers: comple- 
ment fixation, +1:128; hemagglutination, 
+1:320; | and direct 
+ 1:65,000. 


Since she was a psychiatric patient, no . 


anterior chamber function was performed. 


Specific chemotherapy with pyrimeth-. 


amine (0.05 gm/day for ten days, then 
0.025 gm/day) and spiramycin (3 gm/day) 
was started and continued for four weeks. 


She started to improve ophthalmologically 2 


but because of progressive cytopenia, pyri- 
methamine therapy was discontinued. 
However, she continued to improve after 
this treatment, and the chorioretinitis 
scarred without any recurrence. - 


COMMENT 
The diagnosis of ocular toxoplas- 


scar and the exudative chorioretinal 


"lesion; (2) the results of biological 
investigations disclosed high dye test. 
titers in serum (and aqueous humor - 


for the first patient); and (3) the 


response to antitoxoplasmic treat- 


ment. 


If uveitis occurred in about 3% of | 
the cases of acquired toxoplasmosis,’ - 
its highest incidence is associated . 
with the relatively rare cases of toxo- 
in these two 
cases, the ocular localization was the | 
only manifestation, without any neu-  - 
rologic symptoms. Initial negative 


plasmic encephalitis; 
serologic results supported a diagnosis 
monts’ coefficient usually 
argument is not necessarily valid. 


Many observations on toxoplasmosis 
and Hodgkin's disease have been 


described very often with neurologic 


symptoms but no ocular involve- 
ment.*^'^" However, to our knowl- 
edge, ocular postmortem examina- 
tions were never performed; the only 


ocular abnormality sometimes cited is-———.,, ing jmmunosuppressive ther 


the papillary edema of wae j 


| gested that such parasitic manifes 


agglutination, 
disease.*'" It is possible that the condi 

. tion is related to characteristic ma 
 festations in the macular region 
.any case, the serious risk, which the 


| the early treatment that can n re 
o the sequelae. ec 


-Bleomyein sulfate- Blenozane.. 
A Vinblastine sulfate—Velban.. 


mosis is supported by the following t —Vincristine | sulfate— Oncowin. 
factors: (1) ophthalmoscopic examina- 


tion showed the absence of a previous 


| Lymphoréticulopathie maligne et. toxoplasmose 


-Serologic diagnosis of active toxoplasmosis 
. plieating malignant diseases: Usefulr 
"antibodies and gel-diffusion. Cancer 25:687-64 i 


Infection: sin Cancer Patients. New York, Mas 
"Publishing. USA Inc, 1977. | | 


. ak Acquired toxoplasmosis: A neglected cause o 

^. treatable nervous. system disease. Arch Nei 

. E8883, 1908; 7- .— 705 005 0E Sou 
| 5. ee WM i, Gelderman AH, Grime 


of acquired infection in case 2. In ease . P Chiiiotbéraple de là mala iie de 
1, this could have been a recurrence of. p : | 
congenital infections; a high. Des : OE de i paxil pre D: z 


from an acquired infection, but this- 












































































localization.’ If the ocular lesion of 
acquired toxoplasmosis in. normal pa 
tients is, as cited in 63.8% pf the cases 
a focal chorioretinitis, the. predilee i 
of macular involvement with lesio) 
similar to those seen in the eongenita 
diseases. Some authors have st 


tions could be enhanced by: the i ! 
nologie deficiency seen in Hodgl 


parasitie localizations present 
the importance of the diagnosi 
necessary serologic examination 


and Trademarks | ot Dru 
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zation by specifi antisera, for growth in 
human fibroblasts, and, in part, for 
: temperature sensitivity, there: were found 
‘substantial : strain. differences in addition 





fections are described in detail. A 


| ual would be useful. | 
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1o the type-specific characteristics. The - 
linical features of each of thethreetype2 - 


uggestive correlation " found. between f 

linical courses. and virus. growth charac- — 

teristics ot the type t strains indicates that | 
vii n differentiation ot these 


NE infortions of thé eye are 

be 

used by herpes simplex virus (HSV) 
e T. Though the genital type 2 virus | 

nay be occasionally recovered. f i | 


Ve isolates from S MD herpetic | 


linik (Dr Sundmacher and Ms Bablok), Freiburg, | 






. keratitis or conjunetivitis have rarely 
^. been shown to be type 2. An excep- 


T nan di -— . tion to this fact « 
ith herpes si plex virus type. 1 and three | 


patients with type 2 infections. In 219 - 
isolates that were examined for neutrali- - 


«urs in neonates'^ 
by genito-ocular spread of HSV type 2 
at the time of birth. Neonatal HSV 








. type 2 ocular disease is frequently - 
accompanied by 
< However, only two eases of HSV type 

. 2oeular infections in adults have been 


ENS 


involvement. 


reported after gemital herpetic. dis- 


ease. These two cases did not show 
- any extraordinary «linical courses. 


The purpose of this study was to 


determine the incidence of HSV types 
^ 1 and 2 ocular infeetions in a contin- 
| uous series of patients and to evaluate 
the clinical characteristics of each. 


Furthermore, we tried to correlate 
virologic differences within the HSV 


type 1 group with d nical findings. 





MATERIAL AND METHODS 
^ Subjects 


During a continuous 24-month period, 


| 457 patients at the Freiburg (West Germa- 
ny) Eye Clinie were seen for presumed 
herpetic. ocular disease. Virus isolations. 


were performed as previously described by 
Sundmacher et al. 


from 157 patients. The number (219) of 


. isolates exceeded that ef the patients, since 
replicate isolates, HSV strains from recur- 
rent lesions, and some isolates from the lids 
of the same patients were included. - 


Herpes simplex virus. 
isolates were obtained from tears, corneal. 
scrapings, or conjunetival swabs taken 


The patients received an 
ophthalmologic follow-up, since most of 


intensive | 


them took part in clinical studies for anti: | a Hh. 
viral therapy (R. Sundmacher, MD, et al, 


unpublished data, January to July 1976). 


With a few exceptions, the virus nonpro- 


ducers exhibited scarring, stromal keratitis 


or keratouveitis that was. suggestive. ro 


herpetic disease, and E ‘disor- 


ders.* 


All HSV sate were: ‘propagated and, 


tested on cells of the same line of. human 
diploid foreskin fibroblasts. The passage 


level of the cells ranged from eight to ip cc 
or Fiber char ac- QU zs 


after primary seeding. F 
terization, 








virus stocks with - 


passage history (three pussies): were 
prepared as previously deseribed by Neu- 


mann-Haefelin et al'" Our reference 


Strains (HSV type 1, strain Maclnt /re's; 
ype 2 
isolates of genital origin had a- longer — 





HSV type 2, strain MS) and 12 HSV: 





passage history. However, they were alse- ^. 


subjected to three human diploid oe . i 





passages ane to stock drei r. 


| los of: young adult rei 


tissue culture infective bis mit (TOID.) 
HSV types 1 and 2 harvested from prim 


ry 
rabbit kidney cells. ‘The virus (1 ml) Wase 


mixed with an equal amount of incomplete 
Freund's adjuvant before injection. Herpes 
simplex virus type 1 antiserum was 
subjected to immunoabsorption with HSV 
type 2 antigen, aecording to the method 
described by Jeansson. " Herpes simplex 








* 


HSV Types 1 & 2—Neumann-Haefelin at al - * « 





viruses type 2 antiserum was only inacti- 
ated by heating at 56 C for 30 minutes 
before use. 

Microtitration and microneutralization 
tests were performed, according to the 
method described by Stalder et al,'* except 
that the tests were read microscopically for 
cytopathic effect, and the dose of virus to 

*bee neutralized was adjusted to approxi- 


* mately 50 TCID,» in 0.05 ml for each micro- 


titer well. Tests were discarded and 
repeated when the virus dose exceeded 89 
TCID,, or fell short of 28 TCID,, per well. 
For variations within this range, the 
results of microneutralization were cor- 
rected by means of the control titration, 
according to the formula used by Pauls and 
Dowdle,’ and expressed as the mean 
neutralizing potency (pN) of the two 
distinct antisera against each virus 
strain. 

Temperature sensitivity of the HSV 
strains was evaluated in terms of the 
repro@uctive capacity at a temperature of 
40 C (RCT) compared with that at 36 C, 
according to the method described by 
Szanto,'* with the use of microtitration for 
assay of virus reproduced at the different 
temperatures. 


RESULTS 
Virology 


The 219 ocular herpes simplex virus 
isolates were typed by microneutrali- 
zation tasts with antisera of relative- 
type specificity for HSV types 1 and 2. 


: When the pN values of HSV type 1 


antiserum are plotted against the 
correspondent pN values of HSV type 
2 antiserum, the points that belong to 
216 strains form one cluster (Fig 1) 
that enconspasses the points of the 
HSV type 1 reference strain. For all 
strains that correspond to the points 
of this cluster, the pN values of the 
HSV type l-specifie antiserum are 
greater than those of the HSV type 2- 
specific antiserum. Thus, the strains 
are typed as HSV type 1. 

Another cluster of points is formed 
by the plotted pN values of twelve 
genital HSV type 2 strains, the mean 
obtained with the HSV type 2 refer- 
ence strain, and three of the ocular 
isolates that are typed, therefore, as 
HSV type 2. All of these HSV type 2 
Strains are characterized by the rela- 
tion of pN values, as well as by their 
low absolute pN values, with immu- 
noabsorbed HSV type 1 antiserum 
(Fig 1). 

Duplicate or triplicate HSV type 1 
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pN HSV Type 2 Antiserum 


Fig 1.—Neutralizing potency (pN) of HSV type 1 antiserum immunoabsorbed with HSV 
type 2 (HSV type 1, antiserum) and of HSV type 2 antiserum, against 219 ocular HSV 
isolates and 14 controls. Open circle indicates ocular HSV isolates; +, HSV type 1, 
Macintyre's strain (mean, 18 tests: SD for HSV type 1, antiserum = 0.16 pN; HSV type 2 
antiserum — 0.12 pN); closed circle, genital HSV type 2 isolates; and crossed circle, 
HSV type 2, MS strains (mean, ten tests: SD for HSV type 1, antiserum = 0.14 pN; HSV 
type 2 antiserum = 0.12 pN). | 


isolates were tested from 41 patients. 
Twenty-three pairs and triplets ren- 
dered pN values that differed by less 
than the SD (2 SD) of HSV type 1, 
strain MacIntyre. In another 14 cases, 
the variation was within the range of 
1.5 SD and in four cases, between 1.5 
and 2 SD. By statistical analysis (t 
test), significance could not be demon- 
strated for the variation of any one of 
these cases. 


Most of the HSV types 1 and 2 
strains displayed known mean type- 
specific growth characteristics in 
terms of virus yield under identical 
conditjons (Fig 2, left) and in terms of 
temperature sensitivity (Fig 2, right). 
However, differences of virus yield 
between the individual ocular HSV 
type 1 strains exceeded the range of 
the HSV type 1 reference strain and’ 
all HSV type 2 strains tested. Temper- - - 
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titer at 36 C. rounded t 


a of ten. tests, < SD = 





























V Lad typical for HSV type 2. 
Dr . Ophthalmology 


)N values or temperature sensi- 


rr lated with the clinical ‘course. 





yielded an extremely high quantity of 
virus in cell culture. Five of these were 


‘disease, whereas only two of nine 
- isolates that vielded little virus in cell 
| 


* 


Of the 157 patients, 154 (98%) she d 
V type 1. No. intratypie diff erences 
' the dendrite. — | : 
ivity Were found which could be  . 
: je pu that had been treated seven weeks — 
earlier. by. a gynecologist. This improved, . 
— but, one “week later, both pharyngeal- 
- tonsils were removed because of acute 
tender swe ling; however, the tonsils had | 
never been previousk diseased. At that 
= time, vesicles were cbserved in the oral - 
| cavity, and the | left ese became inflamed. 


However, six HSV type 1 strains | 


correlated with disabling or bilateral | 









| A dieronce 0.5 ono Onen Colima: indicates c ocular HSV "wise 1 1 isolates: Jog sed co in 
HSV- type 2 isolates; haded column, genital HSV type 2 isolates; column 1, HSV type 1; Macintyre’ 
Re xd and. column 2. HSV V type 2, MS strain (Ager mean of ten tests, SD. d 0. 79). 


je culture showed such correlation. | 

dy Three (2%) of 157 patients yielded | 

E 12. HSV type 2. Their courses. are de- 
(Fig 2, right), but ie | opens in the following case reports. 

ar. HSV | type: l showed the a Ee 

mperature sensitivity at 40 C, 


| REPORT OF CASES 





| E 3 a L-A 21-year-old woman was first 


“seen” in S ptember 1975, when dendritic 


omplicating herpetic keratoiritis 
agnosed in her left eye (Fig 3). 
j mplex type 2 was cultured from 


‘She gave a history of ' oti: vaginal 
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She EE "ud. Lia 
. scarred and vascularize 


| Figa 2. Growth h characteris of ocular HSV types 1 and 2 strains, genna HSV Y ype 2 strains, and HSV typos. und 22 b. | 
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$ strai 


One week later, ki 

and treated. with. 0. 
phosphate eye drops, 
local effects. The ey 
four weeks later, pr 
was added.for syst 
more Mu dendri 


ee to EA veniainad clear under in nsivg 
postoperative. steroid treatment and with 
trifluorothymidine eye drops (five drops of a 
1% solution daily Jas a proph ne antiviral " 
measure. 

CASE 2.—À 75-year-old man was first” 
seen in April 1976. The history was diffi- 









* 4 


cult to assess, since the patient stated that 
‘te had never had a keratitis before. 
However, since childhood, both of his eyes 
had been far from normal. His left eye had 
never provided useful visual acuity, and he 
remembered that his right eye had been 
treated in childhood for a disease believed 
to be scrofula. During World War II, a 
&taraet extraction was performed on the 


` *right eye, and, since then, he had not seen 


an ophthalmologist. He treated himself 
with homemade chamomile extracts when- 
ever his only functioning eye became 
blurred. 

His left eye was amblyopic from high 
myopia with extensive fundus degenera- 
tions. He also had a convergent squint, a 
dense cataract, and phlyctenular corneal 
scars. The right eye showed a severely 
uleerated, interstitial keratitis from which 
HSV type 2 was isolated (Fig 5). 

In spite of local antiviral therapy with 
trifluorothymidine eye drops (five drops of 
a 1% solution daily), the corneal ulcer 
became deeper, and a donor cornea was 
sutured onto the diseased cornea to 
prevent its perforation. In January 1977, 
minor remnants of the donor cornea were 
surgically removed, and, one month later, a 
perforating keratoplasty was performed. 
The graft has, as yet, remained clear under 
intensive postoperative steroid therapy 
with trifluorothymidine as an antiviral 
cover. 

CASE 3,.- A 28-year-old man was seen in 
February 1977. He suffered from atopic 
dermatitis from childhood. Eight days 
previously, his dermatologist had diag- 
nosed trigeminal zoster that involved all 


"right divisions (Fig 6). On examination, an 


acute ipsilateral follicular conjunctivitis 
was present. The ipsilateral preauricular 
and submafidibular lymph nodes were 
swollen and tender. Herpes simplex type 2 
was isolated from skin and from the right 
conjunctiva. The facial lesions were pri- 
marily limited to the right side. However, 
on this side, the vesicles were also found in 
dermatomes C1 to C3 (C5), and even on the 
opposite side, some single vesicles were 
found on the shoulder. This zosteriform 
distribution of the lesions was thought 
compatible with “disseminated zoster,” 
but, an unusual aspect was the sparing of 
the medial parts of the face and of nearly 
all of the nose. Clinically, HSV infection 
could not be ruled out; thus, steroids were 
not administered. No antivirals were given 
ebecause the cornea was uninvolved. Two 
days later, a few additional vesicles 
appeared on the left side of the face (Fig 
6), and virus cultures became positive for 
HSV. 

The course was uneventful, with healing 
of dermal rash and conjunctivitis within 
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Fig 3.—Dendritic HSV type 2 ulcer complicated by stromal disease (edema 


infiltrates) and iritis (case 1). 





Fig 4.—Totally vascularized scarred cornea produced by many stromal recurrences 
within 18 months of beginning of HSV type 2 ocular disease (case 1). 


one more week without antiviral therapy. 

On further inquiry, the patient reported 
that he had never had any vesicular genital 
disease, but he had attended a carnival 
dancing party three days before the onset 
of the facial disease, and he remembered 
that he had scratched himself with his 
fingernail in front of his right ear. It was 
this region from which he observed the 
vesicles spread over face, neck, and shoul- 
ders. 

Paired sera were obtained on days 8 and 


36 of the disease. Neutralizing antibody 
titers against HSV type 1 were 1:640 and 
1:960; against HSV type 2, the corre- 
sponding titers 
Complement-fixing antibody titers 
against HSV were 1:80 and against vari- 
cella-zoster virus, 1:10 in both sera. Thus, 
the HSV origin of the disease was 
confirmed from the serologic point of the 
virus too, whereas the question of primary, 


or recurrent HSV type 2 infection could not 


be settled by those means. 
& 
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were 1:48 and L112.* 





. 





Fig 5.—Ulcerated HSV type 2 interstitial keratitis (case 2). 


Fig 6.—Zosteriform HSV type 2 skin rash 
plus ipsilateral HSV type 2 conjunctivitis in 
patient with atopic dermatitis (eczema 
herpeticatum) (case 3). 


COMMENT 


The results of typing by microneu- 


" tralization with the use of immunoab- 


sorbed HSV types 1 and 2 antiserum 
were clear-cut. None of the viruses 
tested had to be designated as “inter- 
mediate,” since the two clusters of 


HSV types 1 and 2 were found to be 


widely.separated. This results from 


“use of the immunoabsorption tech- 
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nique which provides better discrimi- 
nation between HSV types 1 and 2 
than that with unabsorbed sera (D. 
Neumann-Haefelin, MD, and col- 
leagues, unpublished data, November 
1975)."! 

Temperature sensitivity, which has 
been accepted as a type-specific mark- 
er of laboratory strains,’ did not 
prove to be sufficient for differentia- 
tion between HSV types 1 and 2. The 
variability of temperature sensitivity 
for different ocular type 1 strains was 
considerable. It exceeded the wide 
range of antigenic variability (Fig 1) 
and corresponded to the variability of 
virus yield at standard conditions (Fig 
2, left). All of these parameters indi- 
cate that there are ocular strains of 
HSV that belonged to the antigenic 
type 1, but they may display major 
molecular and biological differences. 
The kind of possible pathogenetic 
implications of these interstrain dif- 
ferences have not been elucidated 
thus far. We found that ocular HSV 
type 1 strains, which yield an abun- 
dance of virus in cell culture, are more 
often correlated with disabling or 
bilateral disease than HSV type 1 
strains that have only poor reproduc- 
tive capability. This finding would 
seem to be a first step in this direc- 
tion. Additional careful, virologic 
findings will be neeessary to confirm 
these observations. 


The data presented here permit an 
estimate of the incidence of HSV 
types 1 and 2 ocular infections in a 
Middle European population that was 
surveyed for 24 months. Of all HSV- 
positive patients, 9856 shed type 1, 
which confirmed previous reports of 
the overwhelming importance of tfi’ 
type for ocular disease."* However? 
three (29) patients unsuspectedly 
yielded type 2, or genital HSV, which 
is known to account for most of -the 
neonatal ocular herpetic disease.'^ In 
two of these cases, a genito-ocular 
spread was considered likely. In case 
l, a genito-oral and genito-ocular 
spread seemed likely, while in case 3, 
the spread is presumed to have been 
genito-digito-facial. 

In at least cases 1 and 2, it would 
seem as if the prediction of a gnore 
severe clinical course of HSV type 2 
than of HSV type 1 ocular infections 
was fulfilled.'" Both experienced 
multiple recurrences, both had to 
undergo keratoplasty in an attempt to 
restore visual acuity, and both cases 
belong to the least favorable prog- 
nostic keratoplasty group. However, 
one of two cases reported by Oh et al* 
had only slight corneal involvement, 
and of our three cases, only case 3 
exhibited no corneal involvement at 


all. Furthermore, disastrous courses. 


were also seen in our patients with 
HSV type 1. However, the fact that 
three of five published HSV type.2 
cases exhibited very severe courses 
suggests a less favorable 'outcome of 
established ocular HSV type 2 infec- 
tions. 

Case 3 is another example of the 
rare but important zosteriform HSV 
disease that has been reported in the 
literature.'* Our case appears unusual 
in that a facial eruption resulted from 
type 2 virus.* The fact that the patient 
suffered from atopie dermatitis may 
have ‘predisposed to the development 
of disseminated skin lesions after 
dermal infections.’ At admission the 
clinical pieture was suspicious enough 
of eczema herpeticatum not to accept 
the diagnosis of disseminated herpes 
zoster; steroids were accordingly with- 


held while awaiting viral confirma- - 


tion. Surprisingly, the extensive le- , 


sions in this patient healed within less 
than three weeks without antiviral 
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Dy. The « cornea did not become 
| n spite of an acute HSV type 
ular conjunctivitis. We have 
his several times with HSV type 
nfections in otherwise healthy 
. per ons. Especially, in cases of pri- 
mary herpetic inf ections, the cornea 






















ic corneal disease. 
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n Seems tohavea considerable degree of . 
* eresistance to herpetic i nfections. It is . 
=> -important to recognize this, since . 
steroid therapy of an unsuspected | 
. herpetic conjunctivitis may well trig-.- 
` ger the development of severe nerve 


ties of HSV for the parnog ENEA of — 
herpetic disease. 


. directed towards the 98% of HSV type 
. 1 ocular infections. The investigated 
225 ocular HSV type 1 strains exhibited a 
ex Our cases. do not shed. any y Wet. on u considerable range of different prop- 
f ficacy of synthetic antivirals of - 

pe ocular infections.” Case 


 erties, and it may be of interest to .. ke 
Duros potential correlations be- Qm burg. ^— 


mias d Roman B taco EN 


simplex viruses 1 and 2 N Engl J: Med . titis metaherpetica - klinische und virologische . - 


<2 Kobayashi S, Shoji K, Ishizu M, et ak ; 731, 1976. 


feron on vaccinia- and herpes virus-infected cell 
. cultures and monkey corneas. Infect Immun : 
12:148-155, 1975. 


herpes simplex antisera by an immunosorbent 
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Areh: DAMM: 82:169-176, 


. . adapted cells at 40 C of herpes simplex virus type 
* | nere . 1 and type 2 strains. Acta Virol 19: 281-282, : 
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tween biochemical and. bivlógi 
markers of these strains anc 
vidual clinical courses of 
they produce. | 


3 did well without any special therapy, 
and the other two deteriorated from 
stromal disease that, as such, is less - 
amenable to medical measures. | 

Though small in number, the 2% of 
ocular infections caused by HSV type... 
2 promise interesting insights into the 
meaning of the type-specific proper- 
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‘Over a an | 18-month edid four severe 
eight mild. cases of retrolental fibro- 





While the percentage of infants with RLF 
increased with = decreasing gestational 
. age, the severity of RLF was not related to 


| blood gas values in the first week of lite 


therapy, the infants who develo 





greatest risk of severe retinal damage 


eir oxygen therapy. - | 
(Arch Ophthalmol 96: 70-74, 1978) 


sease was caused by excessive use of 
oxygen- in the newborn nursery. 
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a (ALF) were diagnosed. All infants — on RLF, where it was shown that the 


had gestational age less than 34 weeks. rn leng thoftime à. premature in fant was 
in supplemental exygen correlated - 
with that infant's risk of developing* f 
RLF. Subsequently, more cautious use 
of oxygen led to a marked decrease in 
the incidence of this disease. While 
. RLF accounted for 35% of all blind- 
hildren in 1950, by 


_ birth weight or gestational age. These RLF 
infants were compared with premature - 
.. infants. having normal fundi. The arterial. 


_ were similar for the two groups. However, 
‘during the subsequent weeks. of oxygen | 

| ad severe — 
< RLF had a significantly greater number of _ 
< hours of capillary oxygen tension at unde- 
-sirable levels (P... 0, > 50 mm. Hg) than 
- the mild RLF or control infants. These — 
results” ‘suggest that infants. may beat 


from oxygen relatively late in the course of — 


t has been 35 years since Terry’ | 
L first described retrolental fibro- — 
lasia (RLF) in premature infants. 
roximately ten years elapsed be- . 
fore Campbell’ suggested that this 


. Shahinian) and the Department of Pediatrics (Ms 


ogy, Stanford University Medical Center, Stan- 
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Strong. support für this hypótlienis. 


came in the original cooperative study 





ness in preschool | C 


1965 this figüre had fallen to 9%.‘ 
In recent years, it has become stan- | 
. dard practice in premature nurseries 
to measure the oxygen tension of. 
. blood samples in order to avoid poten- 
tially retinotoxic əxygen levels.’ In 
spite of these 
monitor and regulate the arterial 
oxygen tension in premature infants 


efforts to closely 


requiring oxygen therapy, new cases 


of RLF continue to appear. In this- 
retrospective 
tempted to determine (1) which indi- 
viduals in the newborn population are 
 .atrisk of developing ELF today and 


study, we have at- 


o why some infants with prolonged 
"ue “exposure: to supplemental oxygen de- — 
= velop severe RLF, while others, after 
. & comparable time in supplemental 
oxygen, emerge with normal fundi or | 
= with mild RLF. | 


MATERIALS AND METHODS 


The Intensive Care Nursery at Stanford 


University Hospital admits over 250 pre- 


mature infants having gestational age 
< 37 weeks every year. Gestational age is 


: determined from the menstrual history 


amide, and the fundi pamine wi ; 


 eases of RLF from July 19 9373 to. E 
1974. Eight of these Cases ere mild 


 neovascularization. The. otk 








| and confirmed by the clinieal critefia of 
. Dubowitz et al* All infants receiving 


supplemental oxygen therapy have serial mE 


< blood gas determinations at approximately 


four-hour intervals. During the first sev- 
eral days of life, the arterial oxygen 
tension (P, 0,) is measured in the descend- =. 


.. ing aorta via an unbilieal artery catheter. — 


Once the umbilical artery. catheter. iso ^ 


^ discontinued (usually after the first week - 
of life), the P,o, is estimated from. the . 


capillary ox gen tension. (Pa,03 of heel- M 


- stiek blood samples, obtained after war- 


ming the infant's heel to 44 C. 

Eye examinations were performed on all * 
premature infants receiving. supplemental : 
oxygen. The eyes were dilated with 2.5% 6 
phenylephrine hydrochloride and 1% tropi- id 







rect ophthalmoscopy : 
sion. In general, the fir ; nda é examina- 
tion was scheduled at age 4 to 6 weeks. If 

RLF was. suspected, the infant was reex- 
amined at l- to 4-week intervals. ‘Tf the. E 
initial examination was normal, a follow- DI 
up examination was performed at 4 too 





months of age. $3 


In this manner, we discovered a2 new WO vues 







I-I), never: progressing 











were severe (stage IV-V); with partial or > 8 
complete retinal detachment in. both eyes. 

Two additional patients died at ages 5 and 
8 weeks, and therefore were not included i ine 


this study. 


These RLF infants were eee with 
a matched population of premature infants * 


with. normal serial fundus examinations 


(controls). One control. infant, was retro- —' 4 
spectively, selected. for comparison with 


C. * 


Retrolental Fibropasi-Shahinian & Maldchowski " 
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ach -RLF infant. These pairs "were 
matched for date of birth, gestational age, 
: birth weight, and total hours of oxygen 
à therapy. 
o5. 7 For each RLF and control infant, three 
Nm aspects of oxygen: therapy were examined: 
total hours of P,o, > 100 mm Hg, total 


"hours of P.,,0. > 50 mm Hg, and total. 


“hours of assisted. ventilation. For values of 
| Pas: > > 50 mm Hg, there is no useful 

orrelation with arterial oxygen tension* 
iment). "Therefore, total hours of 




































risk, a period when the arterial 
en. tension. of an infant in supple- 
“mental oxygen is not known. 

The determination of total hours of 


| s based on the assumption that the value 
£f O Po or. Pag remained eonstant 
between | readings - when the 





m Hg, followed three hours later by a 
read: ng of 85 mm Hg, would contribute 
hree hours to that infant’s total-hours of 
P,0, > 100 mm Hg. In many instances, the 
amount of interpolation necessary to com- 
te total hours was minimal, because a 
«high reading was followed within an hour 
is» by another reading in order to monitor the 
ect of lowering the ambient oxygen. 
Occasionally, the interval between sam- 
ings was longer than four hours, and in 
o 8u h instances, only four hours of €onstan- 
 €y was assumed, | 

Other possible risk factor examined 
Were apnea, elevated serum bilirubin level, 
exchange transfusions, hypocalcemia, mul- 
tiple births, aparen ductus arteriosus, and 
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Gestational 
Age, wk 










> 60 mm. Hg is a period of uncer- — 


. P,0, > 100 fim Hg or P,..0s > 50mm Hg 


interval. 
between readings was four hours or less. 
r example, an arterial reading of 110 


Table 1.—Infants With Retrolental Fibroplasia 


Total Hours O., 
< 40%/ => 4096 


439/970 . 
1,529/244 


Birth Wt, 
gm 





814/20 
1,062/52 


827/81 
739/116. 





























Total Hours 
Assisted 
Ventilation 







"Severe RDS, BPD 


Severe RDS, BPD, 
pneumothorax _ 






BPD, atelectasis. — 
Aspiration pneumon 
eee BPD 












| JE D | 


- NORMALS 
o MILD RLF- 
e SEVERE RLE 


3000} 
2800 
2600 
2400 
2200 
2000 | 
1800 
600 
1400 
1200 
000 
800} 
600 


(GRAMS) 


BIRTH WEIGHT 


| "GESTATION A 






A E 


Two RLF infants and one control infant | 


received vitamin E supplements in the 
nursery. 


RESULTS 
The 12 infants who developed RLF 


and survived the neonatal period are 
summarized i in Table 1. Every infant 


| : Md PPS & Ma 


MUI s a» 


parer c 





ging ased © on | refarence 7. Several of the mild cases neve cieared corüpletely o on olloWiup examination: 2M 
ux indicates respiratory distress syndrome; BPD, bronchopulmonary dysplasia, Qung s disease: caused d hi 
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TOTAL HOURS 


TOTAL HOURS P, a >100mmHg (CONTROL. INFANTS) 


E -Fig 2—Total hours of P,o, > 100 mm Hg for RLF and control infants. Each point on this . 
. graph represents an PLE infant and its matched control. Number adjacent to each point 
identifies RLF infant as listed in Table 1. 


: than 34 weeks’ gestation. 
In Fig 1, birth weight is plotted 
"against. gestational age for all infants 


ercentile curves from a large popula- 
jon’ shown for comparison. Several 








Second, the percentage of infants 


RLF does not appear to be related to 
estational : age or birth weight. - 


control infants are shown in Table 2. 


are well matched on the basis of birth 
weight, gestational age, and total 
hours of supplemental oxygen. Addi- 

--tionally, Table 2 allows comparison 


. 
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20 E d 


sof less than 34 weeks' gestation, with oxygen than the mil 


)bservations can be made from this " 
raph. First, the RLF infants are not ` 
inusually small. for gestational age. | 
with RLF i inereases as the gestational 7 
age decreases. Finally, the severity of _ 


The results of matching RLF with i 


These data indicate that the infants 


Severe ALF/Control 
1,087/1,193 
-28.7/30 | 
1,282*/1,213 . 








o MILD RLF & 


o; ° MATCHED CONTROL | - 


e SEVE! 





RE RLF 8 





40 


between. mild and severe RLF groups; 


although the. severe RLF infants had, 

on the average, more total hours of 

iid RLF infants, 

this difference is not 
significant: (P > .05). 

-Total hours of P.œ > 100 mm Hg 





¿for RLF and control infants are 
7 | plotted. in Fig 2. Each point on this 
graph represents two infants; that is, - 
.eaeh point compares an RLF infant 

with its matched control. No pattern 

_ separating mild from severe disease - 
from control 
there does not appear to be any corre- - 


emerges. "Therefore, 
lation between the total hours of 
P,0, > 100 mm Hg in £he first several 
days of life and the subsequent clin- 
ical appearance of the fundus. - 


Total hours of P.,,6, > 50 mm Hg - 


for RLF and control infants are 
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* MATCHED CONTROL | 







statistically 


.In comparison, Kinsey's: -cooperat 
study? found seven of 40 RLF. infant 
to have gestational age greater than 


Table 3. —Evi luation of Some ' 
Possible le Risk Factors | 
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p < 05. For mild RLF (400 jours) vs severe 
RLF (1,031 hours, P. = .05). 

TAt least one serum caicium value below 7.5 
mg/100 ml. 















RLF/ 
Risk Factor a | ..Controis Controls f 
Average total - Bum oe 
hours of © LN E 
assisted NA" iare; a. 
' ventilation 400/290 539 ™ 
Apnea . DE S | P 
None > $ 3A i 12 
Mid ooo AB 371. 
| Severe - Cs e n ae 2/1 
| Average peak MERT A 2 
serum bilirubin, Es d : MEL L5 
. mg/100ml - 82/11 ue 82/106 t E 
E Total number | | EE Ed 
. of exchange 
transfusions 0/1 1/0 
» Hypocalcemiat - 5/7 4/4 
Multiple births 1/2 1/2 
Patent ductus 
arteriosus = 4/1 1/1 


plotted i in Fig 3. As in Fig 2 2, "edéh a 


point on this graph represents one 


RLF and one matched control infant. 


It can be seen that the infants with. 
severe RLF had a significantly great- —— 
er number of hours of P.,,0. > 50mm ^ 





Hg than their controls: 


the 45? line; that is, there is no signif- 
icant difference between. the. mild. 
RLF infants. and their controls, 

Total hours of assisted - ventilation" 


| T .05): and : : 
than the mild RLF infants (P <02) 
The open: circles fall generally along 


for RLF and. control infants are .— 


infants had significantly gfeater total 
hours of assisted ventilation than 
their eontrols (P 05). 


Several other possible ue factors í 
are also considered in Table B No. 
significant. predominance of any of | 
these factors was found i in the RLF ar - 


control groups studied. - 
COMMENT - 





In our experience; no infant: over 33. E 


weeks' gestation has. developed RI 











38 weeks. However, the nursery situa-* 
tion has changed since Kinsey’s study, 


. when oxygen was administered more 
| freely and no blood gas monitoring. 


was available. A more recent: study of ` 
23 RLF cases from Sweden recorded 










; compared i in Table 3. ‘The severe RLF - 
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» MILD RLF & 


one ger (a0 panim but a agair 


°, ° M ATCHED CONTROL almost no oxygen moniporing: wa: 
^. | s 9E VERE RLF 8 reported. ma 
| ® MATCHED CONTROL We have occasionally 


ure avascular: zone wn t 





di is ; norat, dud ses i 
RLF, to see avascular: 
| retina in some infants u 

It is well known that 
changes indistingvishabie $ 










` ee may po a 0 ! o-obli 
pss ation: in some > of these infants, w 


ae se Se ene me — —— — — — cine mme ewe. rome cau. emmy: ems vrs meth cms pau ih sem te om tal 


oo. 00. 200 300  . 
HF OTAL HOURS. Pe gp0e ? 50 mmHg (CONTROL INFANTS). a a rocdivod erst 
> B is usually not known. The term 
-rolental - fibroplasia" should be 
served for gee retinopathy 
ar ee that. m 
























| f hours: of P. Ce >: 50 mm Hg for RLF and control infants. Each point on this 
presents an RLF infant and its. matched control. Number adjacent to each point 
S RLF infanta as listed’ in Table 1 









Fig 4 Sapillary P Po, vs s aitériat Po, ina i premature nursery population: Shaded rectangle _ 
z indicates desirable limits for P.,,0,, 35 to 50 mm Hg. Note that for values of P,,,0, — 50 — 
jj m Hg, all @seful rrelation. with P,o, is lost. Three additional data points obtained in gen. "TEE acm SUI 

Van Kessel's study but not plotted for reasons of convenience are P.O, 56 (P,O, eue 61 — Our data showin that thes e NT 
Rd eu (200), ang 57 r ener idápted from Van Kessel. 2) i B g : 

























i study.” | 
E recent; years, , ass : 


UE. di istress 
deveinpel Severe < RLE 
cantly more total hours f sti 
ventilation than did. their - con 
The importance of this data is. “not 
clear at the present time. | 

An arterial oxygen tension of 1 100 
mm Hg répresents what is generally, 
if somewhat arbitrarily, accepted as 
the safe. upper limit for a. prematu 
infant." The total hours of P,o 
mm Hg in the. first week of li 


i 


“10 20 30 40 50 60 70 80 90 100 110 
P. P40 (mmHg) | 
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 similar-for mild RLF, severe > RLF, and 
_.control infants. However, during the 
: subsequent weeks of oxygen therapy, 
the infants who developed severe RLF 
had a significantly greater number of 
hours of P,,,0, > 50 mm Hg than did 
the other groups. The significance of 
Past > 50 mm Hg was explained by 


Van Kessel" and is shown in Fig 4. Up 


to a PaO, of approximately 50 mm 
Hg, there is a fairly linear correlation 
with P.o.. But a P.,,0. of greater than 
50 mm Hg can indicate a, P,o, of 
anywhere from 65 to over 200 mm Hg. 
"Therefore, whenever an infant is 
allowed to have a P,,0, > 50 mm Hg 
while receiving. supplemental o oxygen, 
there can be no certainty that his P,o, 
is in a safe’ range. Such periods of 





uncertainty were most prolonged in 


the infants who deve eloped Severe 
These oxygen-monitoring results 








uggest that an infant may be at - 
greatest risk of severe retinal damage _ 
from oxygen after he is more than 1 


week old, at a time when he is still 
receiving. supplemental oxygen but no 
longer monitored via an umbilical 
- artery catheter. His lungs are improv- 
-ing and therefore delivering more 
oxygen to his blood, and yet with 
. heelstick blood gas analysis, his 
arterial oxygen tension is only being 
grossly estimated whenever his eapil- 
lary oxygen tension is > 50mm Hg. A 
more accurate assessment of arterial 
oxygen tension can be made from 
radial or temporal artery blood sam- 
ples obtained at frequent intervals. 
This approach is used currently in the 
stanford nursery for infants. without 
mbilical artery catheters to avoid the 
limitations of heelstick capillary blood 
gas evaluations. 
. In Kinsey's cooperative study, i in 








fants.with ten days or less exposure d i 
supplemental oxygen had a 5.4% inci- 






dence of RLF, while those : 








d an' overall incidence of 17.57. 
However, the same proportion of 





Severe cases was found in both groups. 


"That is, ‘Kinsey found no correlation 
between -duration 
severity of RLF. In contrast, the four 
infants in our study who developed 

** severe RLF all had more than 30 days’ 

^ .- exposufe to supplemental oxygen (Ta- 


. 
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, 


i P 40s > ny | 
during the first two to three days of 


an ten days of. supplemental. OXY ygen : 


in oxygen and | 


ble 1) This difference between Kin- 


sey's results and our own supports our. 





hypothesis that the occurrence of 
severe RLF is related to inadequate 
assessment of arterial oxygen tension. 
Thus, we propose that at the time of 
Kinsey's study, some infants with 
even short exposures to supplemental 
oxygen developed severe RLF because 
no blood gas monitoring was avail- 
able. In our study, infants with short 


exposures (less than one week) to 
Supplemental oxygen had. accurate | 
monitoring of their arterial. tension, 
and none developed severe RLF. The | 


infants who developed severe RLF. all 
had prolonged periods when. their 


arterial oxygen tension eould only be | 


estimated from their capillary oxygen 
tension. 


Additionally, there is some evidence 


that at least a certain degree of 


sustained hyperoxia ean be safely 


tolerated i in the first few days of life 
Aranda and Sweet? described 20 


premature infants monitored by um- 


bilical artery catheter who sustained 
150 mm Hg for 7 to 43 hours 


life while being treated for respira- 


tory distress syndrome. None of these 





infants developed RLF, although 

some mild cases may have been 

missed in this retrospective study. 
The intent here is not to minimize 


the importance of carefully monito- 


ring and controling the P,o, of 
newborn infants receiving oxygen 
therapy in the frst week of life. 
However, we do wish to emphasize 
that infants may be at greatest risk of 
severe retinal damage from oxygen 
relatively late in the course of their 
oxygen therapy. Gur results suggest 
that such severe eases of RLF might 
be prevented by more carefully regu- 


lating the supplemental oxygen to 
~ maintain capillary oxygen tensions 
öre ‘below: 50 mm Hg. 
! uncertainty 
—. "blood gas monitoring, when an unbil- 
ical artery catheter is not available, 





"inally, to avoid the 
inherent in capillary 


serial blood gas samples should be 


| obtained from a radial or temporal 
artery whenever possible. 


This investigation was supported in part by 


Public Health Service training grant EY0051-07 
from the National Eye Institute, and by grant 
RR-81 from the General Clinical Researeh 


Tentai fibroplasia in a full-term infant. 4 


Centers Program of. the’ Boteatch Sources? 

Jerry Halpern of the Division of Biostatistice 
Stanford Medical Center, ‘assisted with the 
statistical analysis; A. Ralph Rosenthal, MD; 
Philip Sunshine, MD; John. Johnson, MD; and 
John Flynn, MD, „offered: “helpful suggestions. 
Mark Anderson and Brien Ecker com piled infant 
data. 

















and Trademark of Drug 
Tropicamide—M yd riacyl. | 


References i 


T 


l Terry TL: Extreme prematurity. and tire 2 a 


plastic overgrowth of persistent vascular sheath 


behind each crystalline lens. Am J Opithalmal E 


25:203-204, 1942. 
.2. Campbell K: Intensive oxygen therapy as a 
possible cause of retrolental fibroplasia: A din- 


. ieal approach. Med J Aust 2:48-50, 1951, 


.&. Kinsey VE: Retrolerital fibroplasia: Cooper- 
ative study of retrolental fibroplasia and the use 
of oxygen. Arch Ophthalmol 56:481-543, 1956. 

4. Hatfield E: Blindness in infants and young 
children. Sight Sav Rev 42:69-89, 1972. 

5. Patz A: Retrolental fibroplasia. 8. rvewy 
Ophthalmol 14:1-29, 1969. 

6. Dubowitz LMS, Dubowitz V, Goldberg. C: 
Clinical assessment of gestational age in the f 
newborn infant. J Pediatr T7:1-10,1970. ^ 000 

7. Reese AB, King M, Owens we: Classifica 
tion of retrolental fibroplasia. Am J Ophthalmol | 
36:1333-1335, 1953. | 









8. Van Kessel AL: Reliable blood gas. ánslyiie/. ea i 


in Technical Improvement Service. Chica 
American’ Society of Clinical Pathologist 19%, 
vol 20, pp 10-32, — — vu 


9. Lübeheneo LO, Bananas € E Dressler. M, et s es 


al: Intrauterine growth às. estimated fi ima 
born birth-weight. data at 24 to 4> waks of | 
gestation, Pediatrics 32:793-800, 1963. 

10, Svedbergh B, Lindstedt E Retrolental 
fibroplasia in. Sweden: General. survey. and 
selected study on patients born i in 1960-66. Acte — 
Paed: iair Scand 62:458-464, 1978. | 

IL Foos RY, Kopelow ‘SM: Development. of 


retinal vasculature in. Paranatal infants. Survey > ue z 





Ophthalmol. 18:117- 125,1 E 973. D? eun 
Chishti NI ficial 

Fétrolental fibroiasis: Hs oec rrence - out 
oxygen administration and in full-term infants. 
Albrecht ven Graefes” Arch Klin Ophthalmol 
195:113-128, 1975. pe 

13, Bruckner HL: "Retroental fibroplasia— 
associated with intrauterine anoxia? Areh Oph- 
thalmol 80:504-505, 1968. " 

14. Kalina RE, Hodson | WA, Morg 
Retrolental fibroplasia in a cyanotic: fa 
atries 50:765-768, 1972. 0 

15. Karlsberg RC, Green WR, Patz 
ital retrolental fibroplasia.- Arch Op 
89:122-123, 1973 | rade | 

16. Kraushar MF, ‘Harper RG, Sia ca Retro- 








Ophthalmol 80:106-108, 1975. r 

1. Stefani FH, Ehalt H: Non-óxygen. deg. 
retinitis proliferans and retinal detachment in 
full-term infants. Br J Ophthalmol 58:490-513, 
1974. 

18. Zacharias ie Incidence of teau fibro-* 
plasia. Pediatries 25:726-727, 1960. 

19. Oxygen therapy in the newborn infant, 
Committee on Fetus and Newborn. Pediatrics 
41:1086- 1087, 1971. 

20. Aranda JV, Sweet AY: Sustained Biyperox- . 
emia without. cicatricial retrolental fibroplasia. 
Pediatrics 54:484-439, 1974. 


Retrolental F ibroplasia—Shahinian & Malachowski 





* 


















o 
pr. tan J. Arentsen, MD, Peter R. Laibson, MD 


*. An the presence of corneal opacifica- ; 

















E : combined puni The results. of 16 " i 
^ nonsimultaneous - procedures and 22 


prognosis and incidence of : 
ons were similar. in the com- 
id nonsimultaneous. propedüres: a 
ci Ophthalmol 9 96: 75-76, 1978) 








duin edema is one of the most. 
AY important. indications for pene- - 
trating keratoplasty - today.’ ‘Fuchs’ | 
combined epithelial-endothelial dys- 
trophy, complications. of cataract ex-. 
traction, inflammation, and trauma 
to. are some of the eommon. causes of 










se conditions are elderly, and cata-_ 
erefore, are frequently asso- 
"ith corneal edema. Corneal 
antation, as well as other 








` intraocular procedures, can also accel- — 


"1 erate the progression. of à eataraet. 

> c The surgeon is often faced with the 

: T orgplem. of recommending. either of - 
' .' wo operations: a corneal. transplant, i 
— 7 first, and then the removal of the 
cataract or a combined procedure with 
the corneal transplant and cataract | 












time. A number of communications 
"Us have been. published that describe 
different techniques and results of 
© combined corneal transplantation and 
cataract extraction.” * Others prefer to 
have the cataract removed after a 
suecessful penetrating corneal trans- 
plant” *" The corneas may become 
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edematous 
. cedures, ^" and graft failure has also i 
-occurred when the cataract is removed 
. sometime after corneal transplanta- 
tion." 
The purpose of this communication - 


Phe associated - with a cataract, the wi 
surgeon is left. asd alternatives: a a’ 


combined aperaions were compared with Ie 
TE (graft clarity) and visual results of — 


. corneal dema. Many patients with. $ 


‘operation | performed at the same | 


: AT e tratin S Kerato pl AS ty 
and Cataract Extraction 


Combined vs Nonsimultaneous Surgery 


after | combined pro- 


is to compare the late final, technical 


these two groups of patients who were 
operated on by the same surgeon 
(P.R.L.); in each patient, both kerato- 


plasty and cataract surgery were 
done. 


MATERIAL AND METHOD 


All patients who underwent a pene- 


trating corneal transplant because of 
corneal edema between 1970 and 1975 were 
included. They were further divided into. 


_ two groups: (1) penetrating corneal trans- » 
plant followed by cataract extraction and 


(2) combined corneal transplant and cata- 
ract extraction. Each group was analyzed 
with regard to age, indication for kerato- 
plasty, time between each procedure (when 


= nonsimultaneous), follow-up time after the 
last procedure, clarity of the graft, associa- 


tive pathologie condition, and visual acui- 
ty. 


In both groups, 20% mannitol was. 


administered intravenously, 15 to 60 min- 


utes prior to surgery. Usually 300 to 500 ml 


were given, and, if necessary (if positive 
pressure developed while the eye was 


open), an additional 100 to 350 ml of 

lid | 
speculum, a 4-0 silk suture beneath the | 
superior rectus, and Flieringa's | 
used routinely for exposure and fixation of. - 
“the globe, as well as for “scleral expan- aS 


mannitol were given. Barraquer's 


ring were 


sion.' 


A new, 7- to 8-mm, disposable trephine 


was preferred for cutting the recipient 
cornea. The anterior chamber was entered 
with a sharp, knife needle or razor blade 


with slow decompression, and the button. 


was removed with curved, Castroviejo's 


corneal scissors. Usually one peripheral . 
iridectomy was done superiorly in eyes | 


with grafts that measured 8 mm or 
larger. 
In combined procedures, the lens was 


Penetrating Keratoplasy- rents 


one of the iridectomies or the 
using a No. 18 blunt needle. If the hyalo 


: with sponges or a vitreophage instrume! 
- was carried out. This was complete 


: chamber was kept formed at all time 
using. normal saline solution and/o E 
| Gentamicin sulfate (0.5. ml) and b tam 


Le ml) were injected une d d = he: 
end of surgery. P 


(Inflamase) sodium phosphate, . 


sone, 3.5 mg’ 'ml of neomycin sulfate, and | 


| patient was discharged and followed up 


_ tures were removed by the, ninth. to eh 
| month. - 


» transplant - in the presence M 
» moderate lenticular opacity that r - 


€ months or years later. The averag 
: age in this group was o8 years (rangi 
L Pachs’ dystrophy (nine cases), faile 


< grafts (two cases), and one case eac 


| plex. residual. sear, ‘congenital. here 


| clear, one was rejected 


* 























































delivered with a eryoprobe, and éver 
effort was made to preserve the ahteric 
hyaloid face. Alpha chymotrypsin, dilute 
1:10,000, was used in treating. patients who 
were under 60 years of age. — 

If there was vitreous protruding into 
anterior chamber with an intaet hy 
face, fluid vitreous was aspirated thro 
pupil 





face was broken, an open sky vitreetom 


carefully sw eeping the iris and angle v 
a cellulose sponge until all these struct 
were free of vitreous strands, and the at 
fell back. Se aes 

The donor button was thea: suture 
place with four cardinal 10.0 sutures (Et 
lon). A running 10.0 suture (Ethilon) w 
used to secure the graft. The ante 





asone (Celestone) sodium. phosphate 


AM patients received. 1% prednisolon 
/dilatin; 
drops, and a mixture of 0.1% dexameth i 





6,000. units/ml of polymyxin B sulfate 
(Maxitrol) postoperatively. 
By the fifth- postoperative day, ead’ 





weekly or monthly intervals in conjunctio: 
with the referring ophthalmologist. Su-- 





RESULTS - 


Ee patients . ud: a erties 


quired a routine cataract extractio s 


 Mratoplasty ded bent done fo 





of trauma; keratoconus, herpes . sim- 
tary endothelial ‘dystrophy, and fim 
burn. | E 
The average. time bebeddu pene- 
trating keratoplasty and cataraet ex- 
traetion was 22.6 months (range, fo 
‘to 38 months). The average follow-up. 
for this group was 15.4 months s (range | 
twotoS31months) . : 
Of the 16 grafts, 14 (879 






. 3/60-6/60 - 
]  6/306/21 
2.20. 6/18-6/15 - 

= 6/12-6/0 














> 67/30-6721 
| LL ATE | 
8/12-6/6 B 






<in number and percentile. 


i years (range, 50 to 79 years). 


: months. 


indications: for keratoplasty. Am. J Opi 
1:313-318, 1976. : 
- Katzin. HM, ‘Meltzer JF: Combine Surge: 
corneal transplantation and. cataract extra 

Am ‘J Ophthalmol 62:556-560, 1966. 





89:650-668, 1969. 
A Kaufman HE: Combined graft and cataract 





Miami Educational Press, 1971, pp 192-193. 


"C00 "Surg 3:7-10, 1972. 


ou "7h 





. Table 1. —Visual Acuity B Before and After jatrenasic tar Cataract Extraction - 
FORONING Ponptalng Keratoplasty | in 16 Patients 


.. *HM indicates hand movements; CF, counting fingers. 


-Table 2. —Visual Acuity Before and. After Combined Penetrating keratoplasty 7 
and PACAP dey Cataract Extraction in 22 Patients C 










HM indicates hand movements; CF. counting fingers. 


wel pallo keratopathy after: remov-. 
al of the cataract. Table 1 illustrates l 
„the final visual outcome in this group. 3 


The second group comprised 22 : 
“patients, in which a combined intra- 
capsular cataract extraction and pene- 
trating keratoplasty were done simul- _ 
taneously. The average age was 703 — 


> The corneal pathologie conditions 
-~ ineluded Fuchs’ endothelial dystrophy E 
(14 cases), regrafts (five cases) and . 
one case each of lime burn, herpes - 
simplex, and old corneal perforation - 
that had required a conjunctival flap. - 
The average follow-up was 19 months, | 
with a range from. four to 68. 


. keratoplasty. Stil, 


Fourteen (6495) grátia: Jemsined: : 
ar, while four (18%) became edema- 
is due to synechia or vitreous touch, - 
| id four were rejected. Of the 14 with. . 


d ‘Arentsen JJ, Morgan B, Green WR: ME on 










. Casey TA: The combined ‘operation of ceata- 3 
tact and cérneal graft. Trans Ophthalmol Soe UK DEN 


- extraction, in Welsh RC, Welsh J (eds): The - 
Second Report on. Cataract Surgery. Miami, Pla, - 


5. Keates RH, Levin RD: Anterior eapsulec- 
tomy in penetrating keratoplasty. Ophthalmic 


.6. Kaufman HE: Combined keratoplasty and : 
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Postoperatively, | 
No. (%) | 
TO 




















Postoperatively, : 
No. en | 





























Fuchs’ —— m (79%) E 


- elear. All grafts were clear during the 


immediate six months postsurgery. 


: Table 2 shows visual changes before 
and after surgery. 


COMMENT 
There i is no doubt that in the last 15 


years, new mierosurgery techniques i 
. and the better understanding of the 
. donor-host relationship have 


"inr 
proved the outcome of penetrating 
, the prognosis for 
those cases where the lens and/or the 





vitreous are disturbed at surgery is 


not as good. Whether the ‘prognosis 


changes, if vitreous is aspirated prior 


to entering the anterior chamber 


© through a pars plana approach'* or 
. through the pupil,"'^ has. not b 
. determined. 





Pen 


Opinions are about equally divided 
between performing combined. sur- 
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gery or r nonsimulta neous surgery in 


finally, in -o : 


eal graft and cataract extraction, in. 


the presence of corneal opacity and 


cataract. Both groups show similarly 





good results. It is difficult to compare 
different series by. referring sepa- 
rately to each. technique. Some series 
have not specified. follow-up time, or 
this follow-up. SEU has been 
sheers pec 

Capella. and associates“ showed how 
the percentile of clear: grafts. drops 
from 81.4% in the first year to 62.5% in. 
the fourth. In our series of combined 


of the. grafts were clear at six months 
(98% and 88%, respectively), but later 
this figure fell for each group. In this 


Series, the success rate is similar, espe- 
cially if we include only those with 
| Fuchs’ dystrophy (78% of the grafts 


were clear in combined procedures 
and 64% in nonsimultaneous, pro- 
cedures) at the end of the study 
(P = 50). . 

At the present time, a combined. 
penetrating. keratoplasty and intra- 
capsular cataract. extraction is our 
method of choice in older patients 


with bilateral. corneal opacity and s 









cataract. This- wil 
achieve useful. vi 
earlier stage, rathei than waiti 

suture removal and,. "hens, Waiting 
severa] months, with. a cataract 
extraction afterward. We also prefer , 


the combined. procedure. in. patients uie 
with. large lenses and/or narrow. 0C 
»atients, and, 
already | 


angles, in ‘monocula 
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fris Metastasis 


From a Bronchial Carcinoid Tumor 


Merlyn Rodrigues, MD, Jerry A. Shields, MD 


€ A 54-year-old man had a fleshy pink 
vascularized mass in the superonasal 
quadrant of the right iris. He had a history 
of an unchanging pulmonary nodule that 
was followed up for five years with routine 
chest foentgenograms. Fluorescein an- 
giography demonstrated early filling of 
numerous fine blood vessels in the mass 
and diffuse late staining of the lesion. 
Results of a transcorneal radioactive 
phosphorus (*P) uptake test were posi- 
tive. The clinical diagnosis was tapioca 
melanoma of the iris, with metastatic 
tumor as a second possibility. The tumor 
was excised by iridocyclectomy. 

Light microscopy revealed nests of 
tumor ceUs with oval hyperchromatic 
nuclei. Fontana stains for melanin were 
negative as were argentaffin and argyro- 
‘phil stains. Electron microscopy demon- 
strated light and dark tumor cells contain- 
ing numerous membrane-bound electron- 
dense neurosecretory granules. The diag- 
nosis was iris metastasis from a probable 
bronchial cafcinoid. The patient is alive 
and well three years after excision of the 
iris mass. 

(Arch Ophthalmol 96:77-83, 1978) 


ME carcinoid tumors to the 
eye are rare. There have been 
only five previously reported cáses of 
choroidal metastasis from bronchial 
carcinoid tumors. We report the first 
case of solitary iris metastasis from a 
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probable bronchial carcinoid tumor, 
the diagnosis of which was confirmed 
by electron microscopy. 


REPORT OF A CASE 


A 54-year-old man who had no previous 
systemic or ocular complaints was noted by 
his family to have a pink iris lesion in the 
right eye. His medical history was normal 
except that he had had a lung lesion of 
possible neoplastic origin noted on a 
routine chest roentgenogram five years 
earlier. Subsequently, yearly roentgeno- 
grams had revealed no change in the 
lesion. 

On examination in the Oncology Unit, 
Retina Service, Wills (Philadelphia) Eye 
Hospital, the patient had no complaints 
and routine physical examination was 


normal. His uncorrected visual acuity was 
6/15 with pinhole. The applanation pres- 
sure was 16 mm Hg in both eyes. 

Results of a complete ocular examination 
were normal except for an elevated, amela- 
notie, fleshy-pink mass occupying the 
entire superonasal quadrant of the right 
iris (Fig 1). The pupil was round without 
ectropion iridis. The lesion was in contact 
with the peripheral corneal endothelium, 
and gonioscopy demonstrated that it filled 
the anterior chamber angle in the supero- 
nasal quadrant (Fig 2). Transillumination 
revealed a normal pattern with no shadows 
in the ciliary body region. Fluorescein 
angiography demonstrated early filling of 


numerous fine blood vessels within the | 


mass and diffuse late staining of the entire 
lesion. A radioactive phosphorus (*P) 
uptake test was performed by the noncut- 


Fig 1.—Prominent blood vessels (arrow) are present in fleshy iris mass in superonasal 
quadrant. 
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Fig 2.—Gonioscopy demonstrates tumor involving anterior 
chamber angle. 


Fig 3.—Chest roentgenogram showing nodule (arrows) in third 
right anterior interspace. 


ting technique’ and revealed an uptake of l 
208% with the use of a unit that detects Fig 4.—Tumor cells are arranged in nests (arrows) separated by fibrous strands 


(hematoxylin-eosin, original magnification x 200). 


ocular tumors and of 232% with the use of a 
solid-state semiconductor detector.” 

The clinical diagnosis was “tapioca” 
melanoma of the iris OD.* The differential 
diagnosis included metastatic tumor, sar- 
coid granuloma, and xanthogranuloma. 

Results of laboratory studies including 
CBC, urinalysis, fasting blood glucose, 
BUN, alkaline phosphatase, SGOT, and 
lactic dehydrogenase were normal as was 
the ECG. Chest roentgenograms revealed a 
nodule (Fig 3) measuring 1.5 to 2.0 em in 
the third anterior interspace on the right 
side, with an enlarged hilar shadow. 

The patient was examined by several 
ophthalmic consultants, all of whom fa- 
vored the diagnosis of tapioca melanoma of 
the iris and suggested that the tumor be 
excised by iridocyclectomy. 

Under general anesthesia, a limbal inci- 
sion was performed for 180° superonasally 
and the anterior chamber was entered. 
Radial itis incisions were made from the 
pupillary, margin to the iris root on either 
side’ of the mass. By gently pulling the 
freed tumor centrally toward the pupil, it 
was noted that the lesion extended only to 
the anterior portion of the pars plicata and 
it was excised en bloc. There was slight 
vitreous loss, and a localized vitrectomy 
“was „performed. A small hyphema present 
..- in the immediate postoperative period had 
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Fig 5.—Neoplastic cells are composed of * 
oval hyperchromatic nuclei with prominent 
nucleoli and moderate amount of cyto- 
plasm (hematoxylin-eosin, original magni- 
fication Xx 500). 


Fig 6.—Electron micrograph of light (L) 
and dark (D) tumor cells with prominent 
interdigitations ( x 5,350). 
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Fig 7.—Electron micrograph showing myriad electron-dense neurosecretory granules (arrows) and 
prominent mitochondria (M) in cytoplasm of tumor cells ( x 12,850). 


resolved by the first day. The patient was 
discharged on the fifth postoperative day 
with a pinhole visual acuity of 6/30. A 24- 
hour urine specimen showed normal 
5-hydroxy-indole acetic acid levels. 

The patient was referred to a thoracic 
surgeon for further evaluation of the chest 
lesion, but he refused additional evaluation 
and treatment. 


HISTOPATHOLOGICAL 
FINDINGS 


The gross specimen consisted of two 
pieces of tan-colored tissue, the larger 
measuring 8x 5x3 mm and the 
smaller, 6 x 4 x 3 mm. A sample was 
‘removed for electron microscopy and 


~- was fixed in 2.5% buffered glutaralde- 
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hyde, dehydrated in ascending con- 
centrations of aleohol, and embedded 
in an epoxy resin. Thick sections were 
stained with toluidine blue and thin 
sections with uranyl acetate and lead 
citrate and they were examined with 
the electron microscope. 

The portion for light microscopy 
was fixed in 3.7% formaldehyde solu- 
tion and embedded in paraffin. The 
sections were stained with hematoxy- 
lin-eosin, PAS, Fontana-Masson, diazo 
argentaffin stain, and the Sevier 
Munger argyrophil stain. 

Microscopic examination revealed 
an iris tumor characterized by neo- 
plastic cells arranged in nests (Fig 4) 


with numerous prominent blood ves- 
sels and scattered areas of hemor- 
rhage. The tumor cells displayed oyal 
hyperchromatie nuclei with prominent 
nucleoli: and a moderate amount of 
eosinophilic cytoplasm (Fig 5). Special 
stains were negative for melanin, 
argentaffin and argyrophil granules, 
and for glycogen. 

At low magnification, electron mi- 
croscopy demonstrated prominent in- 
terdigitations between light and dark 
tumor cells (Fig 6) with surrounding 


basal lamellae. The dark cells con- . 


tained closely packed microtubules 
and microfilaments with numerous 
electron-dense membrane-bound neu- 
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Fig 8.—Electron micrograph of clear tumor 
cell showing fewer neurosecretory gran- 
ules (arrows), lipid material (L), and mito- * 
chondria. Nucleus is indicated by letter 









N. Adjacent dark tumor cell is indicated 
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.—Neurosecretory granules (arrows) 


Fig 9 


of varying size in tumor cells ( x 60,300). 
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Fig 10.—Neurosecretory granules (G) are characterized by central electron-dense core 
with adjacent small electron-lucent space surrounded by membrane (original magnifica- 
tion x 68,500). 


rosecretory granules (Fig 7). The clear 

or paler cells (Fig 8) had more loosely 
arranged organelles, less abundant 
microfilaments, and microtubules. 
The tumor cell nuclei were round to 
oval and contained coarsely clumped 
chromatin and small prominent nu- 
cleoli. The cytoplasm contained rough 
and smooth endoplasmic reticulum, 

e mitochondria, well-developed golgi 

. bodies, and myriad uniform mem- 
"brane-bound electron-dense granules 

. that varied in size from 230 to 250 nm 
in diameter (Fig 9 and 10). They were 
characterized by a central electron- 
dense core that was separated from an 

. outer membrane by a narrow electron- 
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lucent space. Occasional lipid material 
was also present (Fig 8). 


COMMENT 


In a study of 227 patients with 
carcinomas metastatic to the eye and 
orbit, Ferry and Font* noted that the 
breast was the most common primary 
site and the lung the next in frequen- 
cy. Although bronchogenic carcinomas 
have a propensity for early metasta- 
sis, often preceding clinical detection 
of the primary tumor, metastases 
from bronchial carcinoid neoplasms 
are usually delayed and the survival is 
greater than for bronchogenic carci- 
noma.’ 


9 
Carcinoid tumors originate from 
the Kultschitzky cells of the entero- 
chromaffin system in the intestine 
and lung. They occur in all age groups 
from the first to the eighth decades 

and affect both sexes equally.’ 
Carcinoid tumors appear grossly as 
firm, yellowish or gray-white circum” 


scribed lesions. Microscopically, neos ' 


plastie cells are round or polygonal 
and are arranged in nests, strands, or 
cords that are separated by connective 
tissue. On fixation in formaldehyde, 
the cytoplasmic granules may reduce 
certain silver or chromic salts, demon- 
strating the argentaffin or chromaf- 
fin features. Other histochemical reac- 
tions used for the diagnosis of carci- 
noid tumors include the argyrophilic 
reaction, the reduction of ferric ferri- 
cyanide, and the azo-coupling reac- 
tion. However, these histochemical 
properties cannot be demonstrated in 
all carcinoid tumors and are rarely 
positive in pulmonary carcinoids.” 
They may be negative in carcinoids of 
the appendix* and colon. This is 
consistent with the negative argen- 
taffin stains in our case. 
Serotonin-containing tumors have 
been shown to exhibit golden yellow 
fluorescence in frozen sections fixed 
with formaldehyde." However, Gloor 


and associates" demonstrated that . 


mastocytes in bronchial carcinoids’ 
exhibit autofluorescence by this meth-- 
od as well as silver-reducing proper- 
ties, and should be differentiated 
from the true carcinoid tufhor cells. 

Electron microscopy is useful in 
demonstrating the light and dark cells 
and the typical membrane-bound neu- 
rosecretory granules, *'''5 as illus- 
trated in our case. 

Metastases to the anterior segment 
of the eye are much less common than 
metastases to the choroid,* and an 
isolated iris metastasis, as in our 
patient, is even more unusual. The 
presenting ocular symptoms and signs 
in carcinoma metastatic to the ante- 
rior segment of the eye include 
decreased vision, presence of a mass, 


redness, pain, iridocyclitis, glaucoma," 


and hyphema.'* In our case there Was 
no glaucoma or epibulbar congestion, 
although these features were present 
in approximately 50% of the 26 
patients reported by Ferry and Font.'* 
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d ttef f also or that the metas- 
nvolved the nasal or temporal 
1 more frequently than the 
r or inferior quadrant. In our 
, the pinkish tumor was located 


: erable vascularity. 
~ fluorescein angiography demon- 


atures are identieal to what one Sees 
with | .amelanotie: iris 
` which are often highly vascularized. 
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peronasally and displayed consid- | 


strated early filling of numerous _ 
tumor. blood vessels and diffuse late |. 
stain ng of the entire mass. These 5 


melanomas, — 


nely perform fluorescein an- 
1 all suspicious growth: sof. 
ugh it may not alwa sbe | 
value. In our case, it- 
the extensive vasculari- 
ass but was not of diag- 
nificance, In the present j 


roidal, metas- 


etastasis from bronchial carcinoid. Br . 


Shields JA, Carmichael PL, Leonard BC, et | 


Vf. Carmichael PL, et al (eds): Nuclear Ophthal- ` 


" -and. the salivary tumors of the bronchial tree. — 


tory granules similar to those noted in 
our patient. 

The incidence of metastasis in bron- 
chial carcinoid tumors ranges from 
10% to 15%. The regional lymph 
nodes are the most common site of 


metastasis, and less frequently the _ 


tumor metastasizes to skin, liver, and. — patient refused excision of the pu 


bone.? Our patient did not manifest 


evidence of the carcinoid syndrome. . 
However, very few carcinoid tumors | 
are associated with sme features 


of the syndrome. : 


tumor became evident by. el 
` microscopy cof the iris met: 

Chemotherapy is usually. requi 
patients with widespread m 
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noid tumor, metastatic tumor, and ; exon MONET 
‘neoplasms associated with the carei- 


noid syndrome.* However, it is known. ^ eas 


that cylindromas metastasize three i 


times as frequently as carcinoids. 
The histopathological differential 
diagnosis includes tapioca melanoma,’ 
nonchromaffin. 
and chemodectoma.”* Electron micros- 
copy of our case showed no evidence of 
immature or mature melanosomes in 


the cytoplasm of tumor cells, sugges- 


tive of a tapioca melanoma. Nonchro- 


maffin paraganglioma and chemodee- 
toma usually involve the orbit rather . pugs Eius t 
-than the eye and can be differentiated _ iat Research Foundation, sm 


from carcinoid tumors by histochem- - 
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a minute volürae ound | 0.005 ml) a 
_ ointment containing these drugs. With the - 
“use of ointment preparation, ocular irrita- - 
_ tion was minimal, and there was no inter- 
-ference with subsequent. ocular examina- ; 
dion. A delivery system was devised with a 
. piece of silicone-rubber tubing. that was — 
“filled with an ointment preparation. By 
squeezing the tubing, a minute volume - 
-. (about. 0. .005. ml) of ointment preparation ie 


| (pecus solutions of f mydriaties and 


) partment of Phar 





E times. to deliver an adequate amount B 
of drug. 


Placement of the principal drug as 
an ocular suspension in sterile oph- 
thalmie ointment minimized irrita- 


į _ tion. When compared with aqueous 
greatly increased the 
ocular contact time.’ One. application 
of a mydriatic that had been sus- 
 pended in ointment gave ARAR 


solutions, this 





mydriasis.’ ; 


A drug delivery system for mydria- 
ties and cycloplegics in- ophthalmie 
ointments that is safe and nonirri- 


tating is described. This. system is 
convenient in dinies because it is 
easily applied, and a single application 
is usually sufficient. 


MATERIALS AND METHODS | 





Ophthalmic ointment, a 6:4 mixture: of 
white petrolatum end mineral oil, was used - 
to suspend cy clopentolate hydrochloride, : 
phenylephrine hydrochloride, and tropi- | 
camide. Phenylepkrine. hydrochloride was 
'5--. prepared asa 10%. suspension in ointment. $ 
ug s . Neither cyelopentolate nor tropicamide 
d . was obtainable as à powder; therefore, 1% 
ze cyelopentolate- solution. (Cyelogyl) and 1% 
tropicamide solution » (Mydriaeyl) were a 
+... evaporated to dryness in a vacuum. The 
ation April 8, 1977. 
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resulting dried precipitate was suspended 
in ointment and stored in. 1-ml sterile 
dropperettes. The dropperette was used to 
deliver approximately 6.005:ml of ointment 


from the tip or to fil silicone-rubber tubing - 


(Silastie) (0.76-mm inside diameter, 1.63- 
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| RESULTS — 
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| ferent". , Whether | een 








| aerala or ation aL OM dn ointm PER 
(Fig 1 through 3), At the end of: 45 | 


minutes, these patients were. given a 
routine ocular examination i ina darke 


ened room. The. pupil dilation was 
adequate, with: an occasional extep- -— 
tion. Patients with heavily pigmented 
irides were included in this study, and. 
the degree of mydriasis was oecasion- 
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The ointment preparation did not tions of the pe drugs i 1 
produce these ocular side effects. The concentration of yel OF 
However, an occasional patient pre- 
ferred the drops because the irritant 
effect “proved the drug was work- 
ing." | 

A higher concentration of cyclopen- 
tolate or tropicamide in ointment was 
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A few milligrams of cyclopentolate 
or tropicamide are not easily obtained. 
and therefore, we could not try the 
experiment. While the drug compa- 
nies are interdsted in supplying the 
drugs, the manufacturer is located 
outside Arkansas. To ship these drugs 
interstate for experimentation gy 


v "LO A" xN pr » CE VA 
pt es a 4-452 « 2 f Ta ILU APT Ae 6 .- 4 
Th A » 4 è | m4 4 b AO , "di. as 
, ` awk | = 


humans, regulations of three US. 


agencies, ie, the Energy Research and 
Development Administration, the Na- 
tional Institutes of Health, and the 
Food and Drug Administration, must 
be met. While we were able to meet 
the regulations of the first two agen- 
cies, we could not meet those of the 
FDA. At present, the FDA considers 
the mixing of pure cyclopentolate or 
tropicamide in ointment, for applica- 
tion to the human eye, a “new drug.” 
As such, we must prove in experi- 
ments with animals that the dfug is 
safe, or the manufacturing company 
must supply the new animal data. 
The delivery system of a piece of 
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Fig 4.—Silicone-rubber tubing is squeezed 
between thumb and finger to deliver about 
0.005 ml of ointment to lower fornix. 


tion of 2 diopters or less. However, if 
these drugs had been the only ingre- 
dient in the ointment, a 1% concentra- 
tion may have been effective. 

The eyclopentolate and tropicamide 
ointment preparations were made by 
evaporating the commercial solutions 
of these drugs to dryness and resus- 


. pending the residue in ointment. The 


cd 


residue contained crystals of sodium 
chloride and buffer salts, as well as 
the primary drug, preservative, and 
stabilizer. The resulting suspension in 
ointment was not homogeneous, and 
when a 0.005-ml volume of ointment 
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2 i s r : a Ww , 
Fig 5.—Accidental corneal contact of soft 


silicone-rubber tubing elicited only blink- 
ing reflex. 


was used, the delivery of drug was 
variable. When a 0.05-ml volume of 
the suspension was applied, the tears 
reconstituted the original irritant 
solution. One way to reduce the varia- 
tion in delivery of the drug and to 
reduce the possible ocular irritation is 
to use microcrystalline or powdered 
cyclopentolate or tropicamide alone in 
the ointment. We suggest that a 
single application of 0.005 ml of oint- 
ment containimg 1% of either of these 
drugs would produce an average 
residual accommodation of 2 diopters 
or less. 


flexible, silicone tubing provides a 
sterile, disposable, convenient, and 
safe system for the delivery of a drug 
that is suspended in ointment to the 
eye. With this system, there is no 
chance of inadvertently using more 
drug than necessary or of goyging the 
eye. This delivery system is useful 
with uncooperative patients and chil- 
dren owing to both the lack of ocular 
irritation and the reduced toxic effect 
potential. 

The major disadvantages of tlfis 
delivery System are the mass produc- 
tion and delivery of the single-use 
piece of flexible tubing, and the neces- 
sity of touching the conjunctiva on 
application of the ointment. Volumes 
greater than 0.01 ml of ointment leave 
an oily film and may produce ocular 
irritation. ) 
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Tlinicopathologic Case Reports 


Edited by William H. Spencer, MD 


Pacific Medical Center, San Francisco 94115 


Epibulbar Kaposi Sarcoma 


è This report illustrates the clinical and 
patholagical features of epibulbar Kaposi 
sarcoma in an adult who had no other 
cutaneous or systemic manifestations of 
the disorder. 

(Arch Ophthalmol 96:95-96, 1978) 


Ithough rapidly enlarging epibul- 
bar tumors in adults occur infre- 
quently, the clinical appearance of the 
lesion (eg, benign lymphocytic hyper- 
plasia) or jts precursors (eg, acquired 
melanosis) may suggest the correct 
diagnosis before biopsy is performed. 
The present case documents the 
distinetive clinical and histological 
appearance of Kaposi sarcoma arising 
from the conjunctival surface of the 
lower lid. e 


REPORT OF A CASE 


The patient was an 8l-year-old Arme- 
nian woman in excellent general health 
„who had been treated since 1973 with 
topical epinephrine and pilocarpine for 


` chrenic open-angle glaucoma. She had no 


history of recent or remote eye trauma or 
surgery. Positive ocular findings included 
mild entropion of the left lower lid, bilat- 
eral nuclear sclerosis, elevated intraocular 
pressure, and glaucomatous optic disc 
damage. On two examinations, August 
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1976 and November 1976, a small 2 x 3-mm 
nodule was noted beneath the skin surface 
of the left lower lid adjacent to the punc- 
tum. The patient was uncertain how long 
this nodule had been present, and she 
declined the recommendation that biopsy 
be performed on it. However, during the 
next month, the tumor enlarged rapidly, so 
that by December 1976, a 1-cm spherical, 
blue-black pedunculated tumor projected 
from the internal surface of the left lower 
lid (Fig 1). The lesion was excised locally 
and no reeurrence has been observed 
during the subsequent four-month follow- 
up period. After the histological diagnosis 
was received, dermatologic consultation 
disclosed no other lesions suggestive of 
Kaposi sarcoma elsewhere on the body. 


HISTOPATHOLOGY 


The lesion was a well-cireumscribed 
vascular tumor located beneath gener- 
ally intact conjunctival epithelium. 
The tumor was composed of well- 
formed capillary channels, vascular 
slits containing blood but no definite 
endothelial lining, and closely packed, 
spindle-shaped interstitial cells with 
indistinet borders, somewhat vacuo- 
lated cytoplasm, and elongated pleo- 
morphic nuclei with frequent mitoses 
(Fig 2). Wilder’s stain demonstrated 
reticulin scattered randomly among 
the spindle cells in addition to denser 
aggregations of reticulin around the 
well-formed capillary channels. Fon- 
tana stain for melanin was negative. 


COMMENT 


During the 100 years that have 
elapsed since the first description of 





Fig 1.—Clinical photograph demonstrates 
relatively large size attained by Kaposi 
sarcoma nodule during one-month inter- 
val. Blue-black, hemorrhagic tumor arises 
from inner surface of lower lid and has on 
its surface small yellowish foci of epithelial 
necrosis. 


Fig 2.—Histopathological features of tumor 
depicted in Fig 1. Well-formed capillary 
channels (X) and vascular slits without 
endothelial lining (asterisk) both contain 
erythrocytes. Spindle-shaped interstitial 
cells show moderate nuclear pleomor- 
phism and frequent mitotic figures (arrow) 
(hematoxylin-eosin, original magnification 
x 440). 
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Bilateral Optic System Aplasia 


With Relatively Normal Eyes 


Myron Yanoff, MD; Lucy Balian Rorke, MD; Marian I. Al'man, MD 


e An infant with extensive CNS malfor- 
mations and aplasia of the optic system in 
association with grossly normal-ap- 
pearing eyes was studied. The neural 
malformations included partial agenesis 
of the medulla, pons, and cerebellum and 
striking maldevelopment of the telenceph- 
alon and diencephalon, with lissenceph- 
aly, complete arrhinencephaly, and agen- 
esis of the optic system. Because the 
optic vesicles are outgrowths from the 
diencephalon, the absence of some struc- 
tures derived from them is not surpris- 
ing. 

* (Arch Ophthalmol 96:97-101, 1978) 


plasia orecongenital absence of the 
optie nerve is a rare anomaly. 
Duke-Elder' could find only three 
acceptable cases. We recently studied 
a 3-day-old infant with multiple CNS 
anomalies who had aplasia of both 
optie nerves, chiasm, and tracts but 
whose eyes were relatively normal. 


REPORT OF A CASE 


A 3,550-gm female infant was delivered 
by cesarean section at 42 weeks' gestation 
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to a 27-year-old gravida 1, para 1, B+, sero- 
negative mother whose pregnancy was 
complicated by hypertension and polyhy- 
dramnios. The Apgar score at one minute 
was 1. There were no spontaneous respira- 
tions. The baby was spastic at birth, the 
eyes were said to stare straight ahead, and 
the pupils were fixed and dilated. The head 
circumference was 285 cm (normal, 
34 + 2.2 cm), the ears were low-set, and 
micrognathia was noted. 

The infant required continuous respira- 
tory assistance. She displayed periodic 
mass movements of the arms and legs and 
made primitive attempts at sucking. There 
were no doll’s eye movements. Intermit- 
tent paroxysmal opsoclonus-like activity 
was noted in the right eye. Irregular pupils 
were noted through clouded corneas. The 
fundi could not be visualized. The baby was 
said to be hypotonic without reflexes at 2 
days of age. An EEG showed shifting runs 
of hypersynchronous slow activity. The 
baby was essentially unresponsive to 
everything except painful stimuli. Death 
occurred at 3 days of age. 


NECROPSY FINDINGS 


Necropsy examination disclosed the 
following abnormalities: microgna- 
thia; left hydronephrosis secondary to 
partial obstruction 2 cm proximal to 
the ureteropelvic junction; asymme- 
try of bladder trigone; adrenal hypo- 
plasia; patent ductus arteriosus; mas- 
sive aspiration of amniotic fluid; and 
massive pulmonary interstitial hem- 
orrhage. 

The brain weighed 270 gm with its 


ventricular fluid and 110 gm without 
the fluid (normal, 430 gm). Except for 
the Sylvian fissures, convolutional 
markings were essentially nonexis- 
tent in the two hemispheres of the 
cerebrum. The olfactory bulbs, optic 
nerves, chiasm, and optic tracts were 
absent. The brain stem was doubled 
on itself and seemed to consist only of 
midbrain and elongated medulla. 
Roots of the fourth, sixth, seventh, 
and 12th cranial nerves could not be 
found. The mammillary bodies, in- 
fundibular stalk, and cerebellar ver- 
mis were absent. Only hypoplastic 
cerebellar hemispheres consisting pri- 
marily of nodulofloccular lobes were 
seen. Histological section showed mas- 
sive ventricles and a cortical mantle 





Fig 1.—Coronal section of brain through 
midtemporal lobes. Note enormous ventri- 
cles, almost total lack of gyral markings,” 
and absence of deep gray masses. 
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Fig 2.—Left side is right eye, right side is 
left eye. Step sections of right eye and 


* serial sections of left eye failed to show 


any posterior attachment of retina. Fibro- 

"vascular tissue (arrows) is present in 
vitreous compartment of both eyes (OD, 
hematoxylin-eosin, x3; OS, trichrome, 
original magnification x 3). 


without gyral organization, measur- 
ing 3 to 5 mm in width throughout 
(Fig 1). No basal ganglia or dienceph- 
alie structures were seen. 

Microscopic study of the various 
brain stem levels showed that small 
cranial nerve nuclei were present for 
the fourth, sixth, and seventh nerves, 
although neurons of the sixth con- 
tained unilocular or septate cytoplas- 
mic vacuoles. No neurons for the fifth 
nerve were found. The third-nerve 
nuclei were well formed and large 
myelinated fibers of the existing roots 
were prominent. The supratentorial 
structures were primitive. No lateral 
or medial geniculate bodies and no 
normal six-layered cerebral cortex 
could be identified. 

Neuropathological diagnoses were 
as follows: severe telencephalic and 
diencephalic malformations with lis- 
sencephaly, arrhinencephaly, and 
agenesis of optic tracts, chiasm, and 
nerves; agenesis of cranial nerve V 
and of descending cortical tracts; and 
partial agenesis of the pons, medulla, 
and cerebellum. 

Examination of the eyes showed the 
globes to be of normal size for an 
infant. Both eyes appeared similar 
and will be described together. The 
corneas were protuberant and moder- 
ately hazy. Externally, no optic nerves 
could be found. The eyes were opened 
in the horizontal meridians. Inter- 
nally, no optic nerves could be identi- 
fied. The attached retina was easily 
detached with blunt instrument 
everywhere posteriorly in both eyes 
and showed no extension or attach- 
ment to underlying tissue suggestive 
of optic nerves. A band of fibrovas- 
cular tissue extended from the poste- 


. .rior surface of the lens to the-nasal 


^. 


: 98 


retina posteriorly. Step sections of the 


Fig 4.—Thin (1 u) section of retina shows 
hormal layers (PD, original magnification 
x 250). ` 
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Fig 3.—Ciliary vessels (V) extend through sclera and tent up retinal pigment epithelium 
(arrow) (PAS, original magnification x 28). 
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eye were e mad ES 
4] copically, he Bu. in each 
eye. had i an n embryonic. configuration 
Fig 2). Attached to the intaet poste- 
rior lens capsule in both eyes was a 
band of fibrovascular tissue that 
extended to the internal surface of the 
retina nasally from the region of the 
ora serrata posteriorly toward the 
area where the optie nerves should 
have been. The highly vascular fibrous 
membrane seemed to blend. into the 
innermost layers of the nasal retina, 





detachment- of the retina. No blood 
vessels. were seen in the retina 





fibrovaseular membrane. In the left 
eye, a posterior ciliary vessel traveled 
through a scleral canal that contained 
pigment granules of a size suggestive 
of retinal pigment epithelial pigment 
granules, entered the choroid, ex- 


.. epithelium, and then entered the area 
. . just external to the most posterior 
_ portion of the retina attached to the 
« ^ fibrovascular tuft (Fig 3). The retina 
in this area seemed separated by 
—.fibrovascular tissue in continuity with 
... the previously described fibrovascular 
membrane, suggesting a rudimentary 
optie papilla. The retina elsewhere 
seemed well formed except that the 
ganglion. cell and nerve fiber layer 
appeared diminished. No optic nerve 
fibers eould be found on multiple 
levels in the right. eye or on serial 
“sections of the left eye. Special stains 
failed to demonstrate nerve fibers in 
the i inner layers of the retina, ! 

~Eleetron microscopically, the retina 


although, some aberrations in detail 
















f the inner retina (ie, sporadic along 
the plane of the ganglion. cell layer) 
and cohtained dense cytoplasm aan 
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'right eye and serial sections of the left 


causing retinal folds and a localized - 


anywhere except in the area of the | 


. tended through the retinal pigment - 


showed its normal layers (Fig 4), 


were noted. Specifically, the ganglion |. 
ells appeared rather undifferentiated E 
| (5) and had not elaborated any 
axons ^ or  dendrites; the. ner rie Pow LE 


t ideed. sodon ei was ¢ deti. " 
mined by. a number of criteria. The . 
..eells were present in the proper part _ 


acteristic of mary neuronal cells) with 


diffusely scattered ribosomes and 
some granular endoplasmic reticulum. 
The cells did net abut against each 


other but were separated one from — 


another by cytoplasm of cells of a 
much different eharacter. The latter 


cells, interpreted as Müller cells, had a 


lucent cytoplasm filled with a massive 
number of filaments oriented in a 
plane perpendicular to the surface of 
the retina and abatted one cell against 
another. In addition, the cells inter- 
preted as Müller cells had elaborated a 
thin continuous basement membrane 
on their inner surfaces (the inner 
surface of the retina) an internal 
limiting membrane. Photoreceptors 
were present but poorly formed and 
were represented most prominently 
by their inner segments, although 
fragments of lamellated outer seg- 


ments also were present in substantial 


numbers (Fig 5, bottom). 
COMMENT 


Aplasia of the optic nerve is seen 
rarely except in eyes that contain 
multiple anomalies. Aplasia or com- 
plete absence of the optic nerve 
(including the optie dise and exiting 
central retinal vessels) must be differ- 
entiated clinically and pathologieally 
from hypoplasia or incomplete ab- 
sence of the optie nerve. In the latter 
instance, a small optic disc with 
eentral vessels can be observed. In 
addition, the term hypoplasia of the 
optic nerve should be reserved for 
those cases that show the hypoplasia 
as the main or sole anomaly of the 
nerve, eg, colobomas of the optic nerve 








generally. show hypoplastic nerves, 


but the coloboma is the main event, 


not the hypoplasia. Also, it is difficult 


in those situations where multiple 
anomalies of the eye or brain or both 


. are present.to determine whether the 


optic nerve is hypoplastic (primary 
failure of development) or atrophic 


aa (secondary degeneration). — 


The incidence cf true aplasia and 


D hypoplasia of the optie nerve is diffi- 
cult to establish. & few examples will 
illustrate the probiems of researching 
the literature in the field. The “clas- 
Sie" article on aplasia of the optic 
nerve by Scheie and Adler? in 1941 


contains a superb discussion of the 


Pa describes “a a crater from 4 to 5 


 outgrowth from. the ganglion cells of 































subject of optic nerve aplasia but vol 
actually describes a child with bilat- 
eral hypoplasia, not aplasia, of the 
optic dises (and presumably of the 
nerves). Another. classic. artiele by 
Smith? in 1954 reports three. cases of 
hypoplasia, noi aplasia, of the optic — 
nerve. A recent report by Awam .—— 
further confuses the issue by the u8é > 
of the term “ganglionic neuroretinal - ji 
aplasia” for a cas in Papinii o of the : s 









pht Imoscopie- ‘pleture rA 
“the nerve. M n is ; small, pme: an nd x er 





efi one eye froid hé six cases. in 


clinieal description. of that eye, how- 








certain a coinaatihle with pngenital 
coloboma of the optic disc ant not of a 
"pure" ease of hypoplasia of the optic 
nerve, | 
The. cause or causes of aplasia and 
hypoplasia of. the optie nerve are not 
known with certainty. Scheie and 
Adler’ speculated that the probable , 


 eause of aplasia of the optic nerve was 


either a failure of the mesoderm to * 
grow into the fetal fissure or a failure 
of the ganglion cells of the retina .to 
develop; they favored the former 
theory. They further b@lieved that 
hypoplasia of the optic nerve was 
eaused by a lack of development of the 
retinal ganglion cells but nevertheless 
normal development of the mesoderm. 
To understand the theories of causa- 
tion of optic nerve aplasia and hypo- "à 
plasia, a brief review of the embryo 
logical development is necessary. 

All of the principal structures E 
involved in the formation of the adult | d 
eye are present by the 4.0-mm human = *. 
embryo stage. Theoretically, then, ` 
the eye then can develop even ifthe | 
prosencephalon does not differentiate 
into a normal forebrain. The earliest 
recognition of retinal ganglion cells, 
however, does not take place. until. | 
about the 10-mm stage. * Then the — 





* 


axons forms the nerve fiber layer o of 


Ņ kad Um. 5 


a 
Seti System Aplasia—Yénot e et LÁ Re 





25 i * às D E^ wee . eo 
etina and, via growth into. the 


alk, the optie nerve. The future 


' asculature that will supply the optic 
and retina does not develop 


i owt i the nerve » fibers a 


no longer requires support, or never - 
needed it, the vessels atrophy, or 
never develop, respectively. Perhaps 
one could argue that the vasculature 


was necessary to induce the retinal 


ganglion cells to elaborate axons. It — 
would be hard to explain, however, — 
why the ganglion cells survived in the- 
present case, if they were dependent 
on vasculature induction. It seems © 
more probable that the presence and ` 
growth of axons into the optic stalk is 
necessary for the induction of meee n 


dermal ingrowth. 


ts. ever, probably results from a partial 


- not complete failure of the ganglion. 
f . cells of the retina to develop normally. ^ m 
| The mesoderma component. develops ^ gre 
im normally and the optie disc is present, - 

` ‘but usually small, the 

“central retinal vessels that are ‘ofte 


TA d smaller than normal, ie, attenuated. 


yall, The association of bilateral optie 
e system. aplasia with the. observed 
Í. severe maldevelopment « of the brain 


"9 


tie not surprising because. the. opti 


e.  primordium is derived from the pro 
n  encephalon (or forebrain). The brain 
~ at the 4-mm. stage (28 days) is sepa- . 504.1 
- rated into the following three major ^4 Awan KJ: | 
le segments: prosencephalon (with optie. ue hypoplasia: “Aplasia and hypoplasia of opt 
to ae mesencephalon, and rhom- .. 
0] s -bencephalon. Between the 4-mm and — rre“ 
à E .9-mm- stage (36 days), the an terior - -Jation. Trans Am Acad. Ophthalmol Otolaryngol 
al parton of the forebrain separates into . - 
s- the telencephalon, which is destined to - 


. while the posterior subdivision is the 
diencephalon, of which the optic ves 
‘cles are a part.’ On the basis of t 

oo observed in the brain. and 


eyes, it appears that the development : 


cy 


of these structures went awry. . be- 
tween the 4-mm and 9- è i 
embryogenesis. Analys 


defects as: just. noted supp 


contention. ^. - : n 
Recently, Weiter et alt reps on 


< eases. of “typical” (unilateral) : and. tw i 
cases. of "atypical" - (bilateral). opti 
| “nerve. aplasia. ‘They. thought - that: 
typical optie nerve aplasia results: 


from. abnormal invagination of th 


s ventral fissure and that the atypica ; 
type possibly represented an extreme 


Hypoplasia of the optic nerve, how- - form of hyperplasia of the 8 j 


is ainia was supported i in j part b 
O1-EY-0079-05. and EY-00133. from th 


- National Eye. In ititute, National Institütes : 
along with. he 


Dr Ben S Ping of ‘Washington:. pc prepa 


E ica the e electron. oe 
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^ acrimal gland: involvement in 
PN -Hodgkin's á disease is rare. To our i 
o- knowledge, only six cases have ben T 
. reported in the literature. | ES. 
5 | P ke me |... We present a case at^ biera] s 
mens showed crima gland involvement LX * dg 
with definite Re Sternberg cells. — orbital and lacrimal - gland involve- > 
: ae Onhitiaimer ü 96: 102-1 04, denm . ment in stage III Hodgkin's disease. 




































po a Mean REPORT © OF A CASE | 

a C Necepted for public June. 9, 197. v E 
. From. the. Departm f Oubthatinoloey, | A 32-year-old man was first. EE in i 
University of. el Hospital does ne | August 1968, following a motorcyele acci- | 
Reprint, request rien Library, . À 
Department of "Ophthalmology, Uni ersity of - dent. Routine chest IRR EDEN: dis 

“Towa Hospitals, 1 lowa City; IA 52242 Dri Frat- closed a` superior mediastinal mass. A 

ae oe, a hy E subsequent scalene noce biopsy specimen. B vomiting. 






























“Lett, Transocular Span: dchogram in 4 30 endian of left aye showing maximal thickness. of lesion bet 
light, Paraocular A-scan: echogram i in 1:30 meridian of left eye showing maximal anteroposterior diameter of les 
sents tip of probe. as itis. placed on surface of globe. and beam is directed. transocularly; or, probe is placed iei : 
his irect d paraocularly.. Shown also are vitreous cavity (v), ocular wall (w) (retina, choroid, and sclera), echo spikes (0) from 


ormal orbital tissues anterior to lesion, anterior (left) and posterior (right) surface spikes (s) of lesion, tumor ‘signals (b. and bone spike 
b) less distinct than surface spike because bone is reached by oblique beam). _ 











| 102 : Arch Ophthal 





















A et Ga ais 
gee. "t of r 


AEO ee 
1 "t S AUT. 
7) K 


»- Fa T 
9 


IN 





2m 6D "y A. we EASE a ^a i , ^ " 1 $ IM utis 


Fig 2.—Section of left lacrimal gland showing sclerosis and infiltration by mononuclear cells (hematox- 
ylin-eosin, original magnification x 32). 


Fig 3.—High-power view showing infiltration by lymphocytes, histiocytes, and plasma cells. Note 
* presence of Reed-Sternberg cell (arrow) (hematoxylin-eosin, original magnification X 320). 
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a "Tn May 1976, bilateral proptosis and 
‘swelling of the lids developed. The 
* corrected visual acuity was 20/20 in the 
right eye and 20/30 in the left eve. The 
: exophthalmos measured 28 mm on the 
. right eye, and 27 mm on the left eye. There 
was mild limitation of upward gaze bilater- 
.ally, and of adduction of the left eye. 
- Funduscopic examination showed bilateral 
dise. edema with vascular congestion. 
Retinal striae were noted in the posterior 
“pole of both eyes. The blind spots were 
-found to be enlarged on visual field exami- 
" nations. 

^. Computerized tomography (CT scan) 
. demonstrated possible retrobulbar masses. 
_An echographie examination, using A and 
“B sean techniques, demonstrated a solid 
. mass in the left superior orbit; the maximal 
width was 9.3 mm (Fig 1, left) and the 
maximal depth was 11 mm (Fig 1, right). 
"he right orbit contained a solid mass 
.superotemporally with a maximal width of 
„T mm, a maximal depth of 12 mm, and a 
“shell-like infiltrate of the orbital tissues 
just outside the globe in the inferotemporal 
‘quadrant. 

`. The low height of the tumor spikes 
shown. by A-scan echography (Fig 1) 
demonstrated the low reflectivity of the 
‘solid masses. The slow rise to the surface 


~The lesions did. not change size with 
- eompression; therefore, they were hard. 
"The tumor spikes had little or no sponta- 
=. neous motion; thus, the lesions were avas- 
. cular. The echographic criteria of low 
reflectivity, poor outlining, hardness, and 
nonvascularity placed the lesion in the 
lymphoma-sarcoma-pseudotu mor group, 
Which is HUE with Hodgkin's dis- 
ease.” 

«The orbital. masses were the only areas 
where the disease was clinically recurrent. 
In addition, they were the only areas of 
probable. involvement untreated by radi- 
ation. Thus, an orbital biopsy was dene to 
obtain a tissue diagnosis before chemo- 
therapy was started. 


poral left orbital mass showed nodular 


and a diffuse monoeular infiltrate (Fig 2). 
A small island of lacrimal acini 
surrounded by lymphocytes. and. histio- 
cytes. Among the multinuelear histiocytes 
were several Reed-Sternberg cells (Fig 3). 

. The bone marrow was markedly hy: pocel- 
lular, without Hodgkin’s aggregates, The 
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* signals show ed they were poorly outlined. 


A biopsy specimen of the superotem- | 
sclerosis of the lacrimal gland with fibrosis, 


was 





diagnosis was stage JI nodular selerosing 
Hodgkin’s disease. 

The patient was ast examined by us on 
Feb 18, 1977, after a second course of 
chemotherapy with a nitrogen mustard, 
mechlorethamine hydrochloride, vineris- 
tine, and procarbazine. Proptosis had 
decreased 4 mm on the right eye, and 6 mm 
on the left eye. The bilateral optie dise 
swelling was less severe, but small retinal 
folds persisted in both posterior poles. 
Corrected visual acuity was 20/20 in the 
right eye and 20/30 in the left eye, 

COMMENT 

Hodgkin’s disease occupies a unique 
position among the malignant lym- 
phoreticular proliferations. It is char- 
acterized by wide variation in the 
shape of atypical histiocytes. The 
pathognomonic reticular element is 
the Reed-Sternberg cell: In 1947, 
Jackson and Parker’ subdivided the 
entity into three groups, each with a 
different histologic picture and prog- 
nosis. The latest classification was 
proposed by Lukes, Butler, and Hicks 
in 1966.* It emphasizes the good prog- 
nosis associated with fibrosis and a 
predominant lymphocytosis within a 
matrix of lymphocytes, plasma cells, 
eosinophils, and histiocytes. The four 
basic histopathologic categories today 
are: (1) lymphocyte predominance; (2) 
nodular sclerosis; (3) mixed cellularity; 
and (4) lymphocyte depletion Hodg- 
kin’s disease. The associated five-year 
actuarial survival rates after treat- 
ment are 89%, 70%, 36%, and 38%, 
respectively.’ 

Ocular involvement in Hodgkin’s 
disease includes keratitis, episcleritis, 
perivascular retinal changes, and 
uveitis." These changes are relatively 
rare. Reese reported patients with 
Horner’s syndrome subsequent to 
Hodgkin’s disease of the cervical 
lymph nodes.’ 

Twenty-three eases of lid, subcon- 
junetival, and orbital invasion have. 
been described.'?^* In the majority of 
patients, incursion into the ocular 
adnexa was part ef a diffuse malig- 
nant process. However, Sweeney et 
al" recently described a patient with 
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primary involvement: of both orbits 
and the cerebral hemispheres. Thus, fh 
rare instances an orbital mass can be 
the initial manifestation of Hodgkin’s 
disease. . * 

Infiltration of the Tacthndi gland 
often oceurs in conjunction with orbit- 


al invasion. Six eases have been © 


reported in the literature, but um: 
equivocal Reed- -Sternberg cells were 
identified in only three cases." 

We believe that our ie i& the 
first in whom biopsy-proved orbital 
Hodgkin's disease has been docu- 
mented 2 echography. 


. Nonproprietary Name 
and Trademark of Drug 


Vincristine sulfate—Oncovin. 
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Glaucoma-Inducing Mechanisms 
in Eves With Retinoblastoma 


Mare O. Yoshizumi, MD; John V. Thomas, MD; Taylor R. Smith, MD 


€ A total of 149 eyes with retinoblas- 
tomas were examined histopathologically 
to determine the types and frequencies of 
mechanisms inducing glaucoma. The 
most common mechanism was iris neo- 
vascularization with secondary peripheral 
anterior synechiae formation. In such 
cases, the tumor was almost always 
located at the posterior pole with involve- 
ment of centra! retinal vessels and with 
growth of a highly vascularized tumor 
mass into the vitreous. The second most 
common mechanism was massive exuda- 
tive retinal detachment causing pupillary 
block and angle closure. In such cases, 
tumor growth was present within and 
under the retina. The third most common 
mechanism was a combination of the 
aforementioned mechanisms. Uveitis 
and/or necrotic tumor tissue in the ante- 
rior chamber as the sole mechanism 


inducing glaucoma was infrequently 
seen. 
(Arch Ophthalmol 96:105-110, 1978) 


levated intraocular pressure is 

known to be associated with 
primary and metastatic ocular neo- 
plasms. Various mechanisms inducing 
glaucoma have been described in 
ocular melanemas, metastatic carci- 
nomas, leukemias, malignant lym- 
phomas,' and multiple myeloma.’ The 
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purpose of this study was to demon- 
strate that glaucoma is not an unusual 
clinieal finding in eyes with retino- 
blastomas and to show histopatholog- 
ically the frequency and types of 
mechanisms involved. 


MATERIALS AND METHODS 


A total of 149 eyes from 139 patients 
with retinoblastomas were examined by 
light microscopy to determine the nature 
of the mechanisms inducing glaucoma. All 
available sections of all eyes were exam- 
ined. A total of 97 hospital patient records 
were available and were reviewed in 
conjunetion with examination of the patho- 
logical specimens. 

All of the eyes examined were separated 
into the following four major categories. 
Group 1 contained eyes with retinoblas- 
tomas that had clinically documented 
intraocular pressures greater than 22 mm 
Hg by tonometry or elevated pressures by 


tactile measurement (34/149 eyes or 
22.8%). Group 2 contained eyes with retino- 
blastomas that had glaucoma mechanisms 
present pathologically but without clini- 
cally recorded intraocular pressure mea- 
surements (38/149 eyes or 25.5%). Group 3 
contained eyes with retinoblastomas that 
had glaucoma mechanisms present patho- 
logically but with normal intraocular pres- 
sure measurements recorded clinically (5/ 
149 eyes or 3.3%). Group 4 contained eyes 
with retinoblastomas that had no clinical or 
pathological evidence of glaucoma (72/149 
eyes or 48.4%). 


RESULTS 


Of all the eyes with retinoblastomas 
that were examined, 49.6% (74/149) 
had pathological evidence of one or 
more glaucoma-inducing mechanisms. 
Clinical documentation of increased 
intraocular pressures were present in 
22.8% (34/149) of all of the eyes. In 24 





Fig 1.—Peripheral anterior synechiae formation (PAS) between iris (I) and endothelium of 
cornea (C). Note neovascular membrane (arrows) on anterior surface of iris extending to ' 
region of PAS. 4 ^ 
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of these eyes, the intraocular pres- 
sures were measured by Schiótz or ap- 
planation tonometry and in ten eyes, 
tactile pressure measurements were 
made. Measured intraocular pres- 
sures ranged from 23 to 90 mm Hg. 

It was noted that in 65.89» of all of 
the eyes, the largest anteroposterior 
dimension of the tumor was less than 
half the largest anteroposterior di- 
mension of a central calotte. A total of 
61.1% of all of the tumors were limited 
to the posterior pole of the eye; 37.6% 
of the tumors straddled the equator, 
occupying both the anterior and poste- 
rior portions of the globe; 1.3% of all of 
the tumors were limited to the ante- 
rior portion of the globe. 

Three basic mechanisms, alone or in 
combination with each other, seemed 
to be. the major causes of glaucoma. 
The most common mechanism was 
neovascularization of the iris with 
secondary peripheral anterior synech- 
iae formation. In all of the eyes in 
which neovascularization of the iris 
(Fig 1) was the only mechanism, a 
tumor mass involving the posterior 
pole was present. In most instances, 
the tumor appeared to have extended 
into the region of the central retinal 
vessels (Fig 2), with growth of a 
highly vascularized tumor mass into 
the vitreous cavity. In some cases, the 
tumor had diffusely infiltrated a large 
area of retina (Fig 3). There was only 
one eye with neovascularization of the 
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e oa 
Fig 2.—Posterior retinoblastoma * mass 


involving large retinal vessels in area ef 
optic nerve (ON). Note smaller channels of 
neovascularization in tumor mass (ar- 
rows). 





Fig 3.—Diffuse infiltration of retina by flat 


retinoblastoma mass. 
a 


Fig 4.—Calotte of globe with anteriorly located retinoblastoma mass (RB) extending 
across ora (ORA) and pars plana (PP). ? 


iris where the tumor was limited 
exclusively to the anterior portion of 
the globe (Fig 4 and 5). The tumor 
mass occupied an area less than one 
quadrant in size, and anterior cham- 
ber involvement with tumor cells on 
the corneal endothelium and iris was 
present. 

The second most common mecha- 
nism inducing glaucoma was a Y- 
shaped suture type of retinal detach- 
ment with massive subretinal exuda- 


tion eausing anterior displacement of 
the lens with resulting pupillary block 
and angle closure (Fig 6 and 7). In 
most of these cases, tumor growth was 
present within and under the retina. 
Choroidal involvement occurred in 
these eyes when the tumor penetrated” 
beneath the pigment epithelium. 
Uveitis or pseudouveitis with in- 
flammatory cells and/or necrotic tu- 
mor cells were seen in some cases (Fig 
8 and 9). Since tumor cells may be 
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= a 
“artifactually displaced into the ante- 


rfor chamber and choroid on opening 
the globe during tissue processing, the 
diagnosis of uveitis was made only if 
the clinical record mentioned cells and 
flare in the anterior chamber, or 
keratic precipitates on the corneal 
endothelium, or an anterior chamber 


‘tap that revealed inflammatory cells 


and/or retinoblastoma cells. In eyes 
with clinical documentation of ele- 
vated intraocular pressures, uveitis as 
the sole glaucoma-inducing mecha- 
nism was not seen. 

The distribution and frequencies of 
glaucoma-inducing mechanisms noted 
in this study are seen in Fig 10. 

In group 1 there were three eyes in 
which glaucoma-inducing mechanisms 
could not be determined. In two of 
these eyes, massive involvement with 
tumof was present with obscuration 
of possible glaucoma mechanisms. In 
the third eye, although an elevation of 
intraocular pressure had been clini- 
cally documented, no glaucoma mech- 
anisms were evident on histopatholog- 
ical examination. 

In group 2, an unusual case was 
present that had a glaucoma-inducing 
mechanism different from those 
aforemertioned. A large tumor mass 
occupying the posterior portion of the 
globe was present. The mass had 
caused a posterior vitreous detach- 
ment without detachment of the 
retina. The vitreous was pushed ante- 
riorly against the posterior surface of 
the lens, with shallowing of the ante- 
rior chamber and formation of periph- 
eral anterior synechiae (Fig 11). 


COMMENT 


Howard and Ellsworth* reported 
that only 2% of a series of 235 eyes 
with retinoblastomas had glaucoma as 
the initial clinical finding. Stafford et 
al' reported that 2.3% of 618 cases of 
retinoblastomas were initially mis- 
diagnosed as primary glaucoma. 

In our study, 22.8% of the eyes 
containing retinoblastomas had a clin- 
ieal documentation of increased in- 
traocular pressure. An additional 
28.8% of the eyes were found to have 
histopathological evidence of glau- 
eoma-inducing mechanisms without 
mention of a clinically recorded 
intraocular pressure measurement. 
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Fig 5.—Microscopic view of eye in Fig 4 with retinoblastoma mass (RB) limited to anterior 
portion of retina (R). 
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Fig 6.—Calotte of eye with Y-shaped suture retinal detachment. Large retinoblastoma 
mass (RB) in subretinal locus is associated with subretinal exudate (E) that drained out' 
during processing. Retina (arrows) is pressed against lens (L). i . 
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Fig 7.—Photomicrograph of Y-shaped suture retinal detachment shows retina (R) infiltrated, 
with retinoblastoma pressed against posterior capsule (PC) of lens (L). 


Fig 8.—Anterior segment photograph of keratic precipitates in patient with retinoblastoma. Large 
whitish precipitates are small mounds of tumor cells on corneal endothelium. 
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Fig 9.—Tumor cells in angle of eye between iris and cornea (C). Note formation of 
peripheral anterior synechiae (PAS). 
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Therefore, it seems that the actual 
incidence of glaucoma in eyes with 
retinoblastomas is much higher than 
reported in previous studies. 

The distribution of the relative 
frequencies of glaucoma mechanisms 
in group 1 and group 2 is very similar 
(Fig 10). This similarity of distribu- 
tion of mechanisms in the two groups 
strengthens the validity of the data 
obtained from each group. 

Neovascularization of the iris was 
seen in approximately 30% of all of the 
eyes with retinoblastomas in our 
series. This is less than the incidence 
of 44% reported by Walton and Grant* 
in a smaller series of patients. 

Much interest has recently centered 
around the concept of tumor angio- 
genesis factor and its relationship to 
neovascularization of the iris. Com- 
menting meaningfully on the contri- 
bution of tumor angiogenesis factor to 
the induction of iris neovasculariza- 
tion is obviously beyond the scope of 
this histopathological study. However, 
the pathological observation to be 
mentioned deserves attention. 
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No Glaucoma 
Mechanisms 


Y-shaped Suture 
Detachment Only 
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Neovascularization 
of Iris and Uveitis 
Neovascularization 
of Iris + Uveitis + 
Suture Detachment 


Neovascularization 
of Iris and Y-shaped 


Fig 10.—Comparison of frequencies of glaucoma mechanism in group 1 vs group 2. 
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Fig 11.—Calotte of eye with complete vitreous (V) detachment 
resulting from intraretinal retinoblastoma (RB) extending toward 


vitreous. Retina is still attached (arrows). 


All cases of known elevated intraoc- 
ular pressure with neovascularization 
of the iris as the only glaucoma mech- 
anism had a tumor mass involving the 
posterior pole. This finding is thought 
to be more than coincidental. The iris 
neovascularization appeared to be 
associated with involvement of the 
central or large retinal vessels by 
tumor or with a diffuse intraretinal 
infiltration by tumor (Fig 2 and 3). 
This relationship was so consistent 
that neovascularization of the iris 
could be predicted after observing the 
posterior pole area on a pathological 
section. It is speculated that com- 
promise or necrosis of the central or 
large retinal vessels by a tumor mass 
resulted in neovascularization of the 
iris as may be seen in cases of central 
retinal vein occlusion. In addition, 
these tumor masses projecting into 


l. "Yanoff M: Glaucoma mechanisms in ocular 


. malignant melanomas. Am J Ophthalmel 70:898- 
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2. Ferry AP, Font RL: Carcinoma metastatic 
to the eye and orbit: I. A clinicopathologic study 
of 227 cases. Arch Ophthalmol 92:276-286, 1974. 

3. Allen RA, Straatsma BR: Ocular involve- 

.ment in leukemia and allied disorders. Arch 
Ophthalmol 66:490-508, 1961. 
* 4. Collyer R: Reticulum cell sarcoma of eye and 


the vitreous were filled with neovas- 
cular channels, thus possibly provid- 
ing a shunt mechanism for diversion 
of blood away from the retina as is 
seen in diabetic retinopathy. 

In only one eye was neovasculariza- 
tion of the iris present without 
involvement of the posterior pole. The 
tumor mass involved less than 90° of 
retina and was anterior to the equa- 
tor, with tumor cells in the anterior 
chamber seeding the corneal endothe- 
lium and iris (Fig 4 and 5). This case is 
the only exception to our observation 
that compromise of the posterior 
retinal vasculature and proliferation 
of new blood vessels within the tumor 
mass are associated with iris neovas- 
cularization. This case provides sup- 
port for the theory of tumor angiogen- 
esis factor postulated by Gimbrone et 
al.? 
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Fig 12.—Anterior segment photograph showing Y-shaped suture 
(arrows) formed by exudative retinal detachment pressed forward 
against posterior lens capsule. Dark lines (V) are retinal 
vessels. 


In eases where massive subretinal 
exudation was present, the retina was 
thrust forward producing anterior 
lens displacement, pupillary block, and 
peripheral anterior synechiae. The 
initial clinical presentation fh some of 
these cases was an attack of acute 
angle closure glaucoma with bullous 
retinal folds forming a Y-shaped 
suture pattern on the posterior suf- 
face of the lens (Fig 12). Pathologi- 
cally, it was noted that the tumor had 
grown within and under the retina. 
The subretinal fluid probably origi- 
nated from either the retina or from 
tumor within the retina. 
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| jistichiasis i is a rare congenital 
/ anomaly in which an accessory 
uM row of eyelashes i is present along. the 
3 .. posterior border of the eyelid margin 

..in the position of the meibomian 
gland openings. Frequently, these 




















against the globe and cause irritation. 
Previously described. surgical tech- 
-niques for this problem have involved: 
Uo 0: electrolysis that was aided by 
<e viewing with the operating micros- 
toc eope, or (2) exeision of the offending 








| ated, with splitting of the eyelid 
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^o; From the Department of phia idis: 
* University of Wisconsin. Medical School, Madi- 


Y halmology, University. Hospitals, 1300 Uni- 
S m Madison Wr 53706 (Dr e paripa: 


accessory cilia are directed posteriorly | 


distichiasis eyelashes that was asso- 


Department. of o 





| om margin in: the gray-line™* ae use. of E 
- buccal mucosal,’ nasal septal mucosal, ET 
or tarsoconjunctival grafts. Compli- - 


margin. 


We present : a new technique of : 
"distichiasis correction that 
likely to have the Eppa pe i 


viously mentioned. 


TECHNIQUE 


the entire procedure. One or two traction - 
sutures are placed near the upper eyelid 
margin, and the eyelid is everted over a ` 
Desmarres retractor. An incision with a. 
scalpel is begun in the tarsoconjunctival ee 
surface parallel to and about 2mm poste- . 

rior to the eyelid margin in the area of — 
distichiasis (Fig 1). The incision is contin- .- 
ued down to the level of the distichiasis - 


cilia where the sealpel then is directed 


toward the superior tarsal border in a plane _ 
parallel to the distichiasis eyelashes. The - 
incision is continued just far enough to. 
create a tarsoconjunctival trapdoor to 


expose fully these aberrant cilia. Each 


distichiasis eyelash is cut near the follicle, ~” 
and the follicle is excised (Fig 2, left arid (E 
right). The remaining cilium shaft then is; — 
pulled out at the eyelid margin. The trap: | 


. Eyelash Excision—Dortzbach and Bute 


" door is eos: ‘with three doublesatmed i 
‘sutures: of 4-0 silk, each suture passing . 
through the anterior surface of. the tarso 


cations that are likely to occur with | conjunctival trapdoor and then through the " 


| - . these techniques are trichiasis, entro- - 
_ pion, and distortion of the eyelid a 


- eyelid structures anterior to the trapdoor. d 
- Each suture is tied over a cotton pledget on 
~ the. skin surface just above the. eyelid. 
margin: (Fig 3, left and right, 4, left and. 
right, and 5). The 4-0 silk sutures may be 
removed in five days. We prefer to use: 
- nonabsorbable sutures for the trapdoor. 
- . closure, because these sutures. can be: 
. removed at the proper time withou : 

ü . Jeaving parts of the suture in the tarsus: 
c... that could cause further inflammatory | 
An operating microscope is used agas. © reaction. in the eyelid tissues. Particular. 
^ eare should be taken to be sure that the. 
sutures do not pass through the posterio 
 tarsoconjunetival surface, an. ceurtenia 
: that would increase the possibility a a 


is less 





Fig EE —Everted. upper eveld. front view 
Incision. in. tarsoconjunctival surface jus 
PORROT to aes margins, | f 






























< Normal "Distichiasis 
“Eyelash ip ez 









PS Upper eyelid. ino normal position, 
front view: Double-armed sutures tied over 
cotton pledgets just above eyelid margin. 









4 corneal abta i 
:ey edrops are. used postoperatively. 


< COMMENT 


Although we have used. this proce- 
| dure i in the upper eyelids, the proce- 
"dure also could be adapted to disti- 
ehiasis correction in the lower eyelids. 
The presence of distichiasis alone is 
“not an indication for surgery. Only 





i Antibiotic stent or 
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Fig 3.—Left, Everted upper eyelid, front. 


view. Right, Everted upper eyelid, cross 
section. Double-armed sutures from tarso- 
conjunctival trapdcor are passed through 
anterior eyelid tissues. 


when the accessory eyelashes are 


directed posteriorly and are irritating 


the globe is surgical CRON re- 
quired, — 

Although we have excised the folli- 
cles of the distichiasis eyelashes, a 
possible alternative includes destruc- 
tion of these follicles by cautery. 
. There are several advantages to this 
method of treating distichiasis. First, 
the method is easier than other 


procedures that involve the use of. 
buccal mucosal, nasal septal mucosal, 


or tarsoconjunctival grafts. Second, 
the complications of entropion, tri- 
chiasis, and eyelid margin deformity 
are less likely because the eyelid 
margin is not ineised or treated with 
electrolysis and beeause only a very 
minimal amount of tissue is excised. 
Third, microscepieal control allows a 


precision in teehrique that usually has 


not been used in the past. Fourth, this 
teehnique is more likely than electrol- 


ysis to remove ail of the distichiasis 




















Fig 4.—Left, Everted" upper. "E front, 


view. Right, Everted- upper. eyelid, Cross. 


section. Sutures tied over cotton balls to. 
close tarsoconjunctival trapdoor. 


-eyelashes in one e operation. Reposted 
attempts may be needed with electrol- _ 


ysis where there are many offending - 
eyelashes. In young patients . with - 
distichiasis, this could require multi- 
ple operations under general anesthe- 
sia. | 


j | 2c d 
This study was supported in part. by. National 
Institutes. of Health t ng grant BY 00039. 
Patricia. Morton drew the ill lustrations; Karen 
Brown, RN, provided photographie assistance; 
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_ of the orbital septum. — 
(arch Gphtheimo! 96:113-1 14, 1978) 





. lacrimal fossa in the. upper tem- 
RS: poral quadrant of the bony orbit. It is 
... divided intg the orbital and palpebral 
lobes by the lateral horn of the levator 
. aponeurosis.’ Relaxation of the sus- 
B pensory ligaments may result in the 
conjunctival prolapse of the palpebral 
lobe. Eversion of the upper eyelid, 
especially in older individuals, will 












‘bulging from the lateral aspect of the 
.everted tarsal plate. 

^. Herniation of the orbital lobe poste- 
7 rior to the orbital septum is a less 





i ze often as a bilateral symmetrical bulge 
^U beneath the skin of the temporal half 
23 i the. d lids. i22: of the 
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eH Herniation ot the lacrimal gland is: a T 
. condition that occurs unilaterally. or bilat- e 
i ‘erally. Either or both lobes of the lacrimal — 
> gland may prolapse. Orbital lobe prolapse __ 
: may be associated with blepharochalasis, i 

a disease of. puberty. We developed a - 
surgical technique. for the repair of | 
prolapsed lacrimal glands. It is. important — 

-to have adequate hemostasis and closure 5 


pressure 


i Vhe dackinial gland. occupies. ds. 


show the typical pinkish-gray mass _ 


" common. eondition that occurs more 


3 rolapsed ! acrimal Glands 


displaced gland is accomplished by 
gentle manipulation of the mass — 
between the examiner's z 
index finger. With gentle external - 
| in the direction of the 
lacrimal fossa, the orbital lobe may be 
reduced and replaced. One may feel its o 


Fig 1 .~Surgical technique: After skin i incision is made: in aupratarsal fold A; upper lip of i 
incision is undermined deep to orbicularis muscle (B). Orbital septum: is incised d(C), and i 
lacrimal gland is. prolapsed by gentle zu pressure. D) 


Prolapsed Lacrimal G lands—Smith & Pet 













| orbital rim. 
thumb and. 
laerimal gland. may be associated with 
_blepharochalasis, - a disease. that. ds 
manifest at puberty.’ 
vascular. skin of the. upper lids h 





disappearance : as it slides ander the 


Herniation of the orbital lobe of "the 





The atten 











‘precedes re removal of excess ‘skin (). 


daggy appearance ind ovollianis the 
.. eyelashes. The lid fold is often obliter- 
.ated. This disorder is more common 
among blacks and more highly pig- 


nem gland is surgical. 


. MATERIALS AND METHODS 


i lignment with the supratarsal fold (Fig 
). The upper lip of the incision is under- 
ned deep to the orbicularis muscle. This 
issection is carried upward to the tempo- 
‘yal two thirds of the superior orbital rim 
(Fig 1B). At this point, the attachment of 
e orbital septum to the periorbita is 
posed and incised 2 mm below the bony 
m. 1 (Fig 1C). This 2-mm apron of tissue 





D. -Surgical t tectinique: Suspension of Ed is pau by passing double- 
armed suture through gland (E) and engaging periosteum (F). Cross section through. 
bit demos strates periosteal fixation of gland (G and H). Closure of orbital septum (1) 


mented individuals. The treatment of - 


-An incision is made through the skin in 
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attached to the periosteum is important, 


because it is needed in the proper closure of 
the wound. The periosteum should. not be 


disturbed. 

Pressure on the giobe i is accompanied. by 
protrusion of the lacrimal gland through 
the incision (Fig 1D). It is recognized by its 
pinkish-gray color and its firm consistency 


in contrast to the orbital fat, which is 


yellow and soft. If exeessive orbital fat is 
present, it should be removed. Hemostasis 
is mandatory. A biopsy of the anterior 
margin of the lacrimal gland is performed. 
The biopsy defect is closed with a secure 
absorbable suture. | 
Suspension of the gland into its normal 
position is accomplished by passing a 
double-armed suture through the anterior 
margin of the gland. This is done by means 


- ofa yis stitch so that the iis will not 


rupted 4-0 eatgu D 
" excessive skin and redundant. orbicularis: NAE 
muscle is excised (Fig 2J). The skin wound 
is closed with a continuous suture of ied e 




















Prolapse Lacrimal Glands -Sr 


pull out of the glandular tissues when thé 


- suture is tied. The two. needles of the 4-0 


chromic catgut are then passed from 
behind forward. through the periosteum of 
the anterior portion of the lacrimal fossa. 
(Fig 2E through. "Hec "We. use à. nasal 
speculum as a means of exposing : the fossa. 
and recipient area into which the suture is 


passed. As this suture is pulled: up and tied * P : 
securely, the. lacrimal gland. is. mobilized: pee 






and fixed back into the lacrimal fossa. —— 
The orbital- septum is closed by inter- NM 
ütures (Fig 21). ‘At yo 








nylon. A- 
applied. 


light pressure dressing — 





| COMMENT - 


Three salient fea tures of this proce- EM 


dure deserve. > enamel t. First, Ifemo- m 





wound disruption. Second; the suture 
through the lacrimal gland should be 
tied before passing the double arms 
through the periosteum to prevent ^. 
slippage. Third, care should be taken ^. 
to close the orbital septum securely ee 





along the line of surgical entry 2 mn 
below the orbital rim. Th js. will 
provide insurance against. a future 
prolapse of the gland. | 
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ME presents. most of the clinieal problems, 
a. since it is toxic and is frequently 
er „encountered. The damage caused to 
/. the ocular tissues. by copper has been 
-evaluated clinically by ophthalmos- 
“scopy, elecwophysiology,** and histol- 
 ogy.* However, these observations 
ha e not been correlated with copper 
dissolution, which is the initial cause 
.of the damage. Many investigators 
attempted to evaluate the copper 
dissolution. by the quantitation of 
“aqueous copper, but this method is 
-not satisfactory since there is a poor 
correlation between vitreous and 
[Aqueous humor copper levels,^* 
. Recently, a new method, diagnostic 
my Spectrometry (DXS), has been 
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measuring, 


ne et : mana in the pui icm 
^... efchalcosis is compared with the efficacy 
of a new method, diegnóetic Xray. spec- 


| foreign bodies (IOFB), copper. 


developed for the noninvasive mea- 
surement of trace amounts of metallic - 
elements. This method was applied to. 


the study of experimental chaleosis by 


We investigated the. ‘histological, 
histochemical, and quantitative chem- 


ical changes that were induced in the 
ocular tissues by dissolving copper — 
foreign bodies. Our results were corre- . TARR 
S pee va i ha ues Ba Ij Were anesthetized by. pentobarbital, and 
addition, we evaluated the use of DXS . 


as a clinical aid in the early diagnosis - through a corneal puncture. A sample o 


of ocular chalcosis. 


MATERIALS AND METHODS 


Five New Zealand albino, and three 
pigmented rabbits, 2.5 kg in weight, were. 
used in these experiments. A sterile, pure ^ 
(more than 99.9% pure) copper wire, 8 mm. .- 
in length and 0.5 mm in diameter, was < 
introduced into the central vitreous cavity _ 
of the right eye of the experimental z 

7 The samples were weighed and placed or 
. thin, pure polystyrene film. A known qua 
A |o ity. of. chromium: chloride standard’ E 

The animals were examined by direct | 
and indirect ophthalmoscopy. The inflam- 
mation that was observed during the - 
follow-up was graded as "mild" when a. 
local reaction developed around the IOFB, 
"moderate" when the reaction extended | 
when the whole. 
vitreous was involved. Clinical eleetroreti- 
nography was performed repeatedly, using _ 
the method described elsewhere.” Follow- - 
. up of the eyes, in vivo, was accomplished by 
DXS, and the copper content was mea- 


animals. 


in Vivo kxaminstiony 


further, and "severe" 


. sis? The animals were followed: up for 1 


ER in vivo, dissolution of - 
a metallic IOFB,’* The method has also 
been used, along with ophthalmoscopy A 

and electrophysiology, to study the in — 
vivo changes that occur in the eye in. 

the presence of copper dissolution. .. 

. order to. avoid. contamination, a all 

. ments and glass vials were cleane wi 
3 ethylenediaminetetraacetie . acid (E 


c the eyes were enucleated. and bissec 4 


| Ainsi ribus D or 


sured. The physical principle of 1 
been previously described, 2 H 
application of DXS to experime i 


















to six weeks, or until the electroretii 
(ERG) showed a. noticeable ; declin 
animal (rabbit 5) died prior to ter it 
of the experiment, E 


An Vitro Studies 


‘Sample ‘Collection. and. Prep à e 


































and washed in triple-distilled. water. p 
- to collection of the specimens. "The anii 


samples of aqueous humor were drawn by 
means of a sharpened Pasteur: pipette 
liquid vi ons was collected. through: a pars 

lana puncture. The animals were ther 
killed. by an overdose of. pentobarbital, and 





Half of the. globe was placed. in 1096 
"buffered formaldehyde solution. From t 
other half of the globe, samples: of Je 
` vitreous around the foreign body, reti 
` from remote area, pigment epithe 
choroid were removed for x-ray an 





— tion (10 ppm chromium) was added, andth 
sample was dried at 60. i to „const La 

weight. - = 
Quantitative Analysis of Copper T 


ii op ricedittes of x-ray s 
analysis. "n NAE deo 
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pe Barsei detected: zc 
. of standard or of the factor t analya ze LT 



















i qu Ophthalmoscopy 
E Rabbit/Color/ Prior to 
A6 Follow-up, Days Death 


1/albino/35 Severe inflammation 










Severe inflammation 





; —. 2/albino/8 





3/albino/64 
ization 





4/pigmented/22 


tachment 





5/pigmented/13 








6/pigmented/48 








7/albino/27 








8/pigmented/40 





"X 





M 


e 


d. i ehalysed: Ix/CxWx = K(Is/CsWs), where 

.. Cs is the concentration of the standard 
- (chromium) solution; Jz and Js represent 
_ the fluorescence intensity of the factor 
. . analyzed and the standard, respectively; 
— Wx and Ws are the weights of the sample 
. and standard solution, respectively. The 
= coefficient K is obtained theoretically and 
- experimentally. This relation was satisfied 
—— for the whole range of analysis concentra- 
.— tions that were obtained in this study. 

^... The second method is based on the fact 
— .. that the scattered radiation is proportional 
— . to the weight of the sample and the fluo- 
rescence is proportional, as stated, to the 
.. amount of the factor that was analyzed. 
_ The dry weight concentration Cr’ can 

. therefore be obtained from the following 
. relation: Cx’ = K' (Ix/Isc), where Isc is the 
intensity of the Compton-scattered radi- 
. ation, and K’ is a constant specific to each 
tissue. 
= Since the first method is based on the 
=- weight of the sample and the external 
standard (chromium), while the second 
p method is based only on an internal stan- 
— dard, without weighing, these two methods 
iy Care independent. In all the analyses 
_ presented, the two methods yielded similar 
. results. 


Histological Studies 


Mi “A pupil-optie nerve section was cut from 
> the me of the globe that had been placed 


rns 
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Moderate vitreous organ- 


Moderate encapsulation; 
1 quadrant retinal de- 


Mild vitreous organization 









Mild vitreous organization 
Mild vitreous organization 


Mild vitreous organization; 
local retinal detachment 
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In Vivo and In Vitro Fincings in IOFB Rabbits* 







Copper ERG 
Dissolution Vitreous 
(ppm) Histology 


rophages 





2.7 —80% 


copper 


rophages 














0.5 —35% Necrosis, mac- 


rophages with 
copper around FB 


Mild organization 


around FB 


around FB 






Normal 
around FB 





Organization around 
FB copper in mac- 





Abscess around FB 
necrosis; PLs and 
macrophages with 






Organization around 
FB copper in mac- 


Minimal organization 








Mild organization 






Mild organization 












Atrophy with cop- 
per granules 


Atrophy of ganglion 
cells and photore- 
ceptors more 
marked anteriorly 
Necrosis around FB 
copper in mac- 
rophages and glial 
cells -- 
Atrophy intraretinat 
gliosis 





Proliferation, faint 
copper stain 











Atrophic granules 
in cells and on 
Bruch's mem- 
brane 44 


Proliferation cop- 
per granules 








Atrophic photore- 
ceptors only: anteri- 
orly 
. Necrosis around FB 





Normal; no cop- 
per stain 


Few copper gran 
ules c : 
Normal .. No 









Few copper gran- 
ules 


! Chorioretinal scar 
near FB 


. *IOFB indicates intraocular foreign bodies (FB); ERG, electroretinogram; PLs, polymorphonuclear leukocytes. 


Fig 1.—Vitreous organization around copper SORA body. Macrophages with copper 
deposition are marked by arrows (Rubeanic acid stain, x 40). 


in buffered formaldehyde solution. This 
section was processed by dehydration and 
embedded in paraffin. Sections of 6 to 8 u 
were cut and stained by hematoxylin-eosin, 
PAS, Brown-Brenn Gram stain for bacte- 
ria, Prussian blue iron stain, and calcium 


alizarin red stain. Two copper stains, ie, 
rubeanic acid and rhodamine B, were used 
before and after bleaching with permanga- 
nate. From the remaining tissue of the 
globe, frozen sections were cut and stained 
with rubeanic acid. 


ena ps Seperate, V 




























d ~ ` Az hex i - 
he ARE Ss page S CN a Be | act as 


.* 


k 
. 


P 
* 


viver RESULTS 
In Vivo Examinations 


All the results are summarized in 
the Table. Eabbits 1 and 6 were thor- 
oughly followed up and have been the 
subject of a previous communica- 
tion.’ 

The level of copper dissolution 
Observed in vivo is given in the Table. 
The time-average of the copper fluo- 
rescence above the value of the control 
eye is given in parts per million. As 
stated previously, this figure rep- 
resents the eopper concentration. of an 
aqueous standard that generates a 
fluorescence similar to the fluores- 
cence obtained in the eye. The copper 
dissolution was followed up in vivo in 
animals 1 to 6 and reported previous- 
ly. 

The ERG responses that were taken 
immediately before killing the animal 
can be seen in the Table and are 
expressed as the ratio of the B wave of 
the injured eye to the B wave of the 
control eye. A similar behavior of the 
a wave was observed. 


Histopathology and In Vitro 
Copper Determination 


In only ene animal (rabbit 2), a 
vitreous abscess with many polymor- 
phonuclear leukocytes around the for- 
eign body was seen (Fig 1). In another 
animal (rabbit 5), a central vitreal 
necrotic mass with few polymorpho- 
nuclear leukocytes was noted. In all 
the other animals in which an IOFB 
was implanted, a vitreous organiza- 
tion was present in the region of the 
foreign body that varied from mild to 
intense fibrovascular reaction. Cop- 
per-containmg | macrophages were 


' normally seen embedded within the 


vitreous mass (Fig 1). In two animals, 
a nongranulomatous reaction was 
seen (rabbits 3 and 8). ‘ 

A wide range of retinal changes was 
noted. A vitreous abscess was ac- 
companied by notable retinal necrosis 
eight days postimplantation (rabbit 2) 
(Fig 2). Focal retinal atrophy (rabbits 
1, 4, and 8), focal intraretinal inflam- 
Mation (rabbit 5), and focal retinal 
gliosis (rabbit 3) were observed (Fig 
3). The retina that was distant from 
the foreign body showed atrophy of 
the interna! layers in three animals 
(rabbits 1, 2, and 3) and was essen- 


| .. 
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Fig 2.—Necrotic neural retina (R) and retinal pigment epithelium (PE) in region of foreign 


body (hematoxylin-eosin, x 40). 
2 
5 
A 
1 
Fig 3.—Focal atrophy of inner and outer retinal layers (V, indicates vitreous; PR, S 
degenerated photoreceptors) (hematoxylin-eosin, x 160). 4 
Ri 
$ 
3 
. a 


Experimental Chalcosis—Zeimer et al * 117 ` 


LM: i 
aso c eade mo 5 ame 





Fig 4.—Degeneration and proliferation of pigment epithelium (hematoxylin-eosin, 


x 160). 
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Fig 5.—Granular copper ibe in retinal ens epithelium (P=) of albino rabbit 


(rubeanic acid stain, X 160). 


tially normal in the remaining cases. 
Preretihal pigmented macrophages 
(rabbit 8) and preretinal fibrovaseular 
membrane (rabbit 1) were seen as 
well. 

Copper stains were positive only in 
intraretinal macrophages and some- 
times in the intraretinal glial cells, in 


~- the region of the foreign body. These 


` 118° Arch.Ophthalmol—Vol 96, Jan 1978 


changes were seen in animals that 
were followed for more than two 
weeks. However, :he copper con- 
centration that was measured in the 
retina, by x-ray spectrometry, reached 
noticeable wet weight levels (31 to 279 
ppm). Macrophages with positive iron 
stains were seen as well. Stains for 
bacteria and calcium were negative. 


a 

Focal degeneration of the pigment 
epithelium was noted in the region of 
the foreign body, and focal prolifer- 
ation was observed as well (Fig 4). In 
the albino animals, copper granules 
were seen throughout the pigment 
epithelium (Fig 5). In the pigmented 
rabbits, the copper granules were 


more difficult to diagnose, yet minute: 


round copper positive granules were 
identified on bleached sections of 
pigment epithelial cells. The number 
and staining intensity of these gran- 
ules were in direct relation to the 
length of the time postimplantation; 
the granules were negative on Prus- 
sian blue, alizarin red, and Fontana 
stains. 

The copper concentration was quan- 
titated in the aqueous humor by x-ray 
spectrometry. The values of aqueous 
humor copper concentration varied up 
to 0.50 ppm, which is within normal 
limits. In only one animal (rabbit 3) 
was a higher value (0.8 ppm) 
observed. 


COMMENT 
Intraocular Copper 
Foreign Bodies 


That intraocular copper foreign 
bodies induce damage to the visual 
functions is well-known. The accepted 
methods for the evaluation of such 
damage are clinical observation, elec- 
troretinography, and histological exe 
amination. The changes detected by 
these methods are initiated by copper 
dissolution within the ey&. However, 
until now, no direct correlation be- 
tween the dissolution and the subse- 
quent ocular changes was sought. 
Recently, with the development of the 


noninvasive method of DXS, the in : 


vivo evaluation of the rise of intra- 
ocular .copper concentration in rela- 
tion to the clinical and electroretino- 
graphical changes became possible.’ 
In eyes that harbor an IOFB, a 
correlation can be found between 
inflammation, ERG response, and 
chorioretinal damage. Two major 
groups of animals emerged from our 
study. In the first group (animals 1 tô 
4), the vitreous was inflamed, or 


organized, the ERG was severely . 


affected, and the neural retina and 
retinal pigment epithelium were 
damaged. In the second group (ani- 
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~-mals*5 to 8), the vitreous organization 
Was mild, the ERG was normal or 
slightly . affected, the neural retina 
< and the retinal pigment epithelium 
~ were normal or locally:damaged. 
^. Copper dissolution was detected in 
vivo in all the cases by x-ray spectrom- 
etry. The retinal copper content that 
was measured in vitro was much more 
elevated than the overall copper 
concentration that had been measured 
. previously in vivo. This high affinity 
of retinal tissue to copper has been 
—— . observed in perfused retinae." 
B Although copper was detected. in 
E the retina by x-ray spectrometry in 
ae relatively high concentrations, the 
< eopper could rarely be demonstrated 
by histochemical staining. The stain- 
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th. phagocytie activity, such as 
ages, and glial and. pigment 





. amounts of copper-positive granules 
^.» eould be seen in the retinal pigment 
©- epithelium. These precipitates prob- 
ably indicate irreversible intracellular 
es binding to protein.. These findings 
suggest that a fraction of the copper 
content is washed away during pro- 

-, . eessing, owing to the copper’s loose 
So - bond; This has already been suggested 
¿in the study of copper deposition in 






| gly, the levels of copper 
| at were observed in vitro in 
p the retina did not correlate with the 
cr. o¢ular changes as manifested by clin- 
- ^. jeal examination, ERG, and histopa- 
thology. A rapid toxic effect has been 
- . discovered in retinae" and nerve 
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ig techniques detected copper only in- 


epithelial cells. With time, increased 


E -Yassur Y; Zauberman H, Zidon M: Identifi- | 


tissues? perfused with cupric solu- 
tions. In these experiments, the dam- 
age was found to be related to the 
copper content, contrary to our pres- 
ent results. The discrepancy between 


the effect of cupric solutions and. 


metallic copper dissolution is illus- 
trated by the relatively long-term 


tolerance of IOFB dissolution in 
humans.'*" Therefore, the dissolution. 


of an IOFB seemingly yields other 


copper compounds (beside cupric ions) 


that are less toxic to the eye." 
Metallie copper placed in biological 
fluids produces various compounds in 
addition to cupric ions.'* 


Evaluation of Diagnostic 
Methods for Chaicosis Bulbi 


The results of the present study 


show that the analysis of copper in the 


aqueous humor is an unreliable meth- 
od. The occasional rise in copper 


content may be caused by the. 
presence of blood in the anterior 
chamber. The negative results that. 


| Moreover, this phase was not. alway 
 observed.* Our observations, although 


suggest that the ERG is of limited. 


does not seem, either, to provide a 


vitreous. organization can be related to 
. causes other than the development: of 


. tion process may interfere with surgi- 
eal intervention, and thus, s, jeopardiz 
7 p 


3 Was. detected in vivo in the first. fe 
days that. followed - foreign body 
k implantation, preceding ERG decline 
and severe inflammation. id Furthei 
more, the present study. shows. that 
-with the use of DXS, dissolution is 




























was connected with reversible damage 
in the patients who were described. 


based on animal experiments, further 


value as a warning sign in the devel- 
opment of chalcosis. — | 

The ophthalmoscopical follow- ap 
reliable tool for the early detection of 
chaleosis. Clinical inflammation. and 


chaleosis and are often immediatel 
followed by. an irreversible ocular 
damage. In addition, the inflamma- 


With the. aid of DXS, dissolutio 


were obtained by aqueous humor anal- detect te 1 befo 


ysis in our study confirm the observ 


tions made by others.’ The second 


method for the evaluation of ocular 


damage caused by copper is the ERG. - 
Previous reports indicate that the — 
a consistent .. 
response to the onset or the level of c 


ERG did not show 


copper dissolution.* The present. histo- 


pathological results demonstrate that z 


the ERG responds only tọ a well- 
established retinal damage. One in- 


vestigation has shown that there was 
but one phase of ERG changes that. . 
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e Using a micro-osmometry technique, 
450 nonreflex tear samples were collected 
hourly from six subjects throughout their 
aking hours, and on initial opening of 
the. eyes. following six to eight hours of 





for this population agreed. closely with 
current. values in the literature, consid- 
erable variation did occur among individ- 


hour-to-hour Jevels. The prolonged lid 


. and was found to be signilicantly different 
from the open-eye condition (P — .001). 
|. No significant: differences could be shown 


. women for either condition, 
consistent impact of food or. fluid intake 
-> could be demonstrated. Les 

` (Arch Ophthalmol 96:120- 122, 1978) 


Thile many values for human tear 
Y osmotic pressure can now be 

found in the literature, these values 

generally represent pooled or popula- 

tion averages." 

. Our investigation was Gunea to 


are of the individual eye, ie, how 
the effect of a period of prolonged lid 


t his property of the tears. — 
$ MATERIALS AND METHODS 


p da: our investigation, 420 tear samples 





i : TE for: Mehdi: Anzi 1977 
-From the College of TERR A Ohio State 
University, Columbus. 

Reprints not av ailabile. 


eep. While the waking day mean found .- 


uals, both in their mean as well as in their 


-closure condition resulted in a consid- 
. erable decrease in tear osmotic pressure © 


show how representative sueh: figures 


able such an open system is in the. 
course of a waking day. We report also 


closure, as in sleep where evaporation . 
; nd: tear clearance are curtailed, on. 


were collected at hourly inter vals e AMO 
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uman Tear Osmotic Pressure 


Diurnal Variations and the Closed Eye 


` Jack E. Terry, MS, OD, Richard M. Hill, OD, PhD 


through 10 PM) over a five-day period, from 
each of six subjects (three men, three 
women, aged 21 to 29 years). In addition, 
five of these subjects contributed tear 
samples on first opening their eyes follow- 
ing six sleep-periods of six to eight hours 
each. A brief history accompanied each 


sample, including the day and hour of 


collection, health and comfort of the eyes, 
and details of recent food or unusual fluid 
intake. None of these subjects wore contact 
lenses. After being.fully informed of the 
study format, each subject had reaffirmed 
his or her consent to participate. 

Each tear sample was passively collected 


BE . from the lower cu! de sae of the best 
however between. findings. for men and E 
and. no 


managed eye by a ezpillary tube. Once the 


required sample volume of 5 pl was 
obtained (in about ten seeonds), the tube 


was immediately sealed to prevent evapo- 


ration. 


Using a precision thermocouple hygrom- 
eter to measure dew point depression, 
which is a direct function of vapor pres- 
sure, the osmolality of each sample could 
then be expressed in mOsm/kg units. The 
accuracy of the method was such that the 


mean of 78 calibration readings that were 


made on a standard 290 + 2 reference solu- 


- 
* 
a 
* 
. 


tion averaged 289.9 mOsm/ rm with a stan- 
dard deviation of less than 1%. | | 


RESULTS 

Table 1 summarizes the tear osmot- 
ic findings of individual. and pqpula- 
tion (averaged) waking hours and 
prolonged lid. closure. times for these 
subjects. . 

Figures 1 and 2 are scatto plots of- 
the waking day (hourly) and pro- 
longed lid closure findings. for the 
most. stable (subject 4) and the least 


stable (subject 5) members - of this. P 
population. Figure 3 summarizes all of °°: 
the waking day and prolonged lid - 


closure data for this populatión (“com- 
posite subject”) as hourly means 
(N = 30 for each) and associated 
range limits. 


COMMENT | 


While the average tear osmotie 
pressure for this population, equiva- 
lent to a 0.97% sodium chloride solu- 
tion, agrees closely with values in the 


Tabie 1.—Human Tear Osmotic Pressures (mOsm/ kg) | 


Waking Hours 


J No./Sex 
1/M 


2/M 
3/M. 
4/F. 
5/F — 
6/F. 
Men only 
Women only 
All subjects (averages) 
Equivalent sodium chloride - 
solution (%) 





*Subject was not available for this phase of the study. 


Human Tear ‘Osmotic Pressure—Terry ag qi E 


Prolonged Lid Closure — 

Range — | 
306-326 6 

295-37 

| 308-326. 
292-323 . 
289-319 |. 
301-324 - 
296-323 1 
299-323 30 


283-290 - 
. 281287. | 


0.93-1 CURE 0.01 0.88-0.90 .— 
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Tear csmotic pressure values recorded for subject 4 over waking hours of five days (designated 1 through 5; N indicates noon 


and on first opening of eye after prolonged li 


d closure (PLC) for six days (designated A through F). >= 








|... Fig 2.— Tear csmotic values recorded for subject 5 over waking hours of five days (designated 1 thr. 
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P ¿opening of eye after prolonged lid closure. (PLC) for six days (designated A through F Duce 
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, oe pus: . PLC — 10 


Fig: 3. guna of waking day (hourly, N indicates noon) osmotic pressure means, together with prolonged lid closure (Lc) mean for 
"entire population: Fach: mean is for 30 samples, with eget limits indicated by brackets. 


current liferibiro A 0952); indi- 
vidual samples over the waking day 
—^were found to range from 0.90% to 
. 1029. Certain of these. ‘subjects 


= showed considerably greater. hour-to- — 
hour, as well as day-to-day, variation. 
than did others. Tear oil layer struc- — 
ture,* blink rates," and tear production E 
and clearance characteristics” are a 

‘ew of the factors that. may influence - 





e stability of sueh open systems. 
In the prolonged | lid closure condi- 


ion. however, where. evaporation and 


| the rate of tear clearance is. sub- 


ntially reduced, a considerable de-. 
ase in tear osmotic pressure "Was 


; ‘ound for every subject and was found 
to be significantly different for the 





ae Masgark: E Sensibilite. et. E des 


mes à. la. concentration des Soutine: 


rch Biol 9: 515, 1889. 














“fuid. Acta Physiol Scand. 10:88-90, 1945. 


4, Schaeffer AJ: Osmotic pressure. of the: 
,extraocular and intraocular fluids. Arch. Ophthal- ; 


moi 43:1026- 1035, 1950,- 
" Ek Pedersen- Bjrgnand K, Smidt BC: 
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population. Also, w 


 trolyte conductivity, osmotic pressure, 


dier F: The intraocular pressure "m . 3982. 
of: the aqueous humour. Br J Exp Pathol | 
30. 
E Krough AY Lund C6, Pedersen- Biergaard K: 
The osmotic concentration of human jaerymal 





c 
a : : i : F 
SAE A 


N $ 2 3 A4 5 6 
_ Hours of the Day 


dai n: (Pe 001). Also, as might 


be expeeted for such relatively closed 
systems, the day-to-day variation ex- 


hibited by giver individuals (as well as 
among them) were considerably less 


than for the oper eve condition. 

No significant. differences in tear 
osmotic: pressure were found, either 
for the waking day or for the 
. prolonged lid | 


clusure condition be- 
tween the mem and women of the 
ile under extreme 
conditions the concentrations of cer- 





tain tear ions may become reflective 


of their serum levels," the tear 
osmotic pressures recorded here, as 


based on examination of the hourly 


findings of each individual, showed no 
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consistent impact from either food o or. 
fluid intake. 


Although the range of wikigdday 











values that is reported heren jay have - 





a detectable effect on corneal thick- 
ness, and although these values may 
account as well for corneal swellin 

effects, ie, up to 4% 


thickness, on awakening," very ample- 


margins still remain between these 
limits and the thresholds for discom- 
fort and the impedence. of healing. A 
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An Evaluation of Seine Factors That Potentially Enhance E n 


“Starkey D. Davis, MD; Larrie p. Sarff, MD; Robert A. Hyndiuk, MD 


of several antibiotics in- therapy. 


Although all antibioties tested re- 


duced the number of viable bacteria in 


the cornea by more than 99% in 24 ° 


hours, none was able to sterilize the 


corneas even after four additional PE 


days of continuous therapy.’ 


Modifications of therapy were con 7 
improve . 
efficacy. Greater penetration of an a | 
antibiotic into the cornea should theo- ~ Solutions. of " branydin; $ yagli in. ds 
retically enhance bacterial killing. "cocaine, in 7% dimethyl sulfoxide, and in. 

^ 4402957 "benzalkonium. chloride, were pre- 


| pared \ with u use of sterile watir, asa diluent x ; 


sidered in an effort to 


Benzalkonium chloride, cocaine, di- 
corneal epithelium, and the use of Fac To dekehnitie the stability of 
higher concentration of a drug are all. —— 
factors that may increase apii 
of a topical drug into the cornea. RE "s 
Therapy begun soon after infection, ^ : 
when few bacteria are present, should . ZR Bacillus subtilis as “the: test 
be more effective than therapy —: : 
late, when a greater number of E | 
bacteria are present.’ Here we pree 
sent results of studies on the influence 

of these factors on topical therapy . 
with tobramycin of experimental 
in guinea 


methyl sulfoxide, removal of 


Pseudomonas keratitis 
pigs. 


MATERIALS AND METHODS 


Pseudomonas aeruginosa strain 107, a + 
gift of George Bohigian, MD, was selected z 
for study because it was susceptible to T : 
tobramycin in vitro and was virulent er “ti 
the guinea pig cornea.'^ The method of  . 
intracorneal infection has been described ! 
previously." In all experiments. but one, . 


. minutes was begun 24 hours afte 
| when all inoculated eyes. hac e at 


Sau of numbers: of brune 
Body titers. aee 
























“topical oo of fore o drops: oe 
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RESULTS 






80 minutes for 24 hours, was signifi- 
vith saline solution (0.15M NaCl) 
lone (P< .005, Table 1). Removal of 


sults of therapy with the same 
‘concentration of tobramyein 
(P< .05). 

-. The influence of removing corneal 
pithelium was compared with that of 
topical application of three drugs 
hought to possibly increase penetra- 
ion through the epithelial barrier 
| ble 2). Under the conditions of the 
erimental model, neither benzal- 
nium chloride, cocaine, nor dimeth- 
lfoxide in the concentrations 
d significantly increased the 
fficacy of tobramycin. Removal of 
je corneal epithelium did signifi- 
in tly enhance the activity of tobra- 
iycin, 3 mg/ml (P < .005). 

- Benzalkonium chloride, coeaine, and 
dimethyl sulfoxide did not inactivate 
x tobramycin i in vitro. After 24 hours at 








“with benzalkonium chloride 0.02%, 3.6 
mg/ml with 1% cocaine, and 2.7 
mg/ml with 7% dimethyl sulfoxide. 


with that of i increasing the concentra- 







et the disk. a "Viable 
'h M geometric n mean b number | 


^ of bacteria in the cornea immediately 


opical ding with 3 "us ud 10, at 8 hours was 128, at 16 hours was 


en. sulfate, two drops every 


ntly more effective than therapy 


he corneal epithelium impreved the 


: room temperature, tobramycin caleu- . 
lated to be 3 mg/ml in solution was - 
| assayed at 3.5 mg/ml alone, 3.2 mg/ml 


- The. therapeutic benefit of remov- " 
ing. corneal epithelium was compared | 


cr hate p 9-/ Antibiotie | 


mg? inl tabrembetu begun elght4 ours 
after infection. yielded sterile corneds 
only in the group with corneal epithe- 
lium removed, When. treatment was 
delayed 12 hours, removal of corneal 
epithelium. improved. results with 40 
mg/ml tobramycin (P< 025), but not 
with 400 mg/ml (P > .1). With the 


after infection was 13, at 4 hours was 


34,000, and at 24 hours was 340,000. 

The eaan (€ benefits of early 
treatment, removal of the corneal 
epithelium, and using higher con- 
centrations of antibiotic were com- 
pared (Table 4). Early therapy was 
more effective than therapy begun 
later. Therapy begun at the time of 
infection with tobramycin 40 mg/ml 
yielded sterile corneas, with and with- 
out epitheliums. Therapy with 40 





40 mg/ml (P «- .005). When treatment e 
was delayed 16 hours, tobramyei nam 
not significantly more effect 
concentration of 400 mg/ml with the 







Table 1 —Etfect of Removal of Corneal Epithelium on Topical DNO of. Ox 
Experimental Pseudomonas Keratitis With 3 mg/ml Tecra for 24 Hours*. 4 EC 


Corneal 
Epithelium 
Removed 


Conied 
Colony Counts, 
Treatment ox Ny 
0.15M Na CI 
0.15M Na CI 


623 = 0.80(6) — 
6.72 x 0.23 (6) _ 


Tobramycin 09 + 1.27 (6) 
Tobramycin es 20 + 0.38 (6) 





*Results are expressed as common logus. (base "n 


| Table 2. = “fects of Various Treatments on Topical Therapy With 3. | 
. Tobramycin for 48 Hours of Experimental Pseudomonas Kerat 


Corneai Colony Counts, 
| | X x SD (N) 
DIEM Na Gr i 8.92 + 0.25 (6) _ 


0.15M Na Cl, corneal epithelium 
removed 


- Dimethyl sulfoxide, 7% topical 
Cocaine, 1% tepical 
Benzalkonium chioride, 0.02% 
topical 5.90 + 
Tobramycin | | 


 Tobramycin and dimethyl sulfoxide - 
796 topical 4.97 + 


Tobramycin and cocaine, 1% topical 
. Tobramycin and benzalkonium 
chloride, 0.02% topical 
Tobramycin, cornea! epithelium 
removed 


6.96 + 0.24 (6) 
6.49 + 0.57 (6) 
683 = 0.23 (6) 


0.59 (6). 
(4419 « 1.27 (6) 


447 (6) 
3.32 + 0.76 (6) 


3.50 110(6) _ 


1.70 + 104(6) 


*Results are Sipressia as common logarithms (base 70). c d . a EE PES p BÉ 





zt 





Table 3. B Comparison of the Effects of Removal of Corneal | Epithelium a and 
Increasing the Concentration of Tobramycin on Topical*T herapy of 
Experimental Pseudomonas Keratitis for 48. Hours* D 











Epithelium tn intact | Epithelium Removed | vp (D 






Corneal h 
Colony Counts, © 
X=SD(N) — P 
7.15 + 0.83 (6) — 


Er Colony Tounis toy 
X= SDN) 
7.25% 0.15 (6) 







Treatment 
Q. 15M Na CI 





























Tobramycin, 0:3 mg/ml 4.54 109(8  *.05 . 2850576) 
Tobramycin, 3 mg/ml 3.56 +1.38 (6) 7! ^| — 255«058(6 7.1 D 
Tobramycin, 40 mg/ml .254*2084(60 7 5 49020616) 71 | 
Tobramycin, 400mg/m! — o 0.63 + 0.89 (6). E 005 Tu 72 4 x 025 





: 0. 73 (6) 





*Results are expressed as common logarithms (base 10). 






eorneal epithelium intact, 400° mg/ mi ^x 
tobramycin was more effective than. - 















able ^ 4-Comparison of the. Effects of Early Treatment, Removal of Corneal Epithelium, and Use of Higher Concentrations. D 
l ot Antibiotic on Topical Therapy With l: Lopramycin of EXpermianiate Pseudomonas Keratitis* AT 







m d ; Comparing Gre 
2 Epithelium 











































E Epithelium With Epithelium 
intact - Removed intact and. 
4 otic | Corneal Corneal Epithelium 
Treatment | Treatment, Colony Counts, Colony Counts, Removed 
; Begun, Broc hr. — —pratment. X + SD (N) P XzxSD(N) P n Auc 
poco: 9^ XEM Na CI 5.78 + 0.23 (6) Not done i | CAPE 
I LLL IObramycin 40 mg/ml None (6) . None (6) RCM 
© 16. . Tobramycin, 40 mg/ml 8,73 + 1.78 (6) None (6)  . as 
12  . Tobramycin, 40 mg/m! . 3.41 + 1.56 (6) |o.  0,2:*139(6 |  . «025. 
^5.  Tobramycin, 400 mg/ml 0.36 + 0.81 (6) < .005 0.62 +1.39 (8) A "NM - E 





2.08 + 1.07(6) 
1.03 + 0.51 (6) E 


3.40 + 0.77 (6) 


S 8 : j Tobramycin, 40 mg/mi | 
* 244 + 0.48 (6) |7 P > 05 











epithelium a 



































| rom aso br HR of | 
| 01 T ithelium, NA nde ioa 


2 " T M serial Yera 


| ater ' the e infection” l 


ipae, d mg/ml 


E DE or with. the per i 


3 j with a single subcon- | 


The im- i 


proved therapeutic results achieved 
with earlier therapy is probably 


related to the fact that early in the 
. infeetion there are fewer organisms . 
^. in the cornea. Considerable data from 


both in vivo and in vitro studies. have 


demonstrated that the number of E 
baeteria to be eradicated has a power- 
ful result on the efficacy of antibiotic 


therapy.*^ 


Under conditions ot. thé. experi- | 
ment, topical therapy with benzal- 
konium chloride, cocaine, and dimeth-. 





: Lily. & yii and by an Tote By 
j Research t to Prevent Blindness. 


 biotie therapy. of. experimental 
. keratitis in guinea pigs. AR 


yl sulfoxide did not. significantly 3 ARIS 1638-1643, 1977. 
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This investigation was Suppo 
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-© The effect of prednisolone on tobra- 
n ycin and carbenicillin therapy for exper- 
mentally induced Pseudomonas keratitis 
as evaluated. Results were assessed 
uantitatively by determining the number 
"acteria that survived in the cornea. 
multaneous administration of predniso- 
one did not adversely alter results of 

atment with carbenicillin or tobramy- 
in. nother trial, pretreatment. with 
rednisolone for 48 hours before anti- 








igniticantly. the results of therapy with 
intramuscular tobramycin or carbenicillin. 
We conclude that corticosteroid therapy 
‘does not affect adversely results cf anti- 
biotic therapy with tobramycin or carbeni- 
‘cillin in this experimental. model. - 

S Gen Ophthalmol 96:126-128, 89) 


Worticosteroids may adversely af- 
/ fect Pseudomonas keratitis, Cor- 


, was reported to make experimen- 
ally induced Pseudomonas keratitis 
iore severe’ and was associated with 
xacerbation or relapse of Pseudo- 
as keratitis in humans.’ Wheth- 
corticosteroids may adversely af- 
treatment of keratitis with 
opriate antibiotics in either ani- 
or humans has not been quanti- 
evaluated to our knowledge. 
quently, the use of corticoste- 
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iotic therapy was begun did not change 


: osteroid therapy, without antibiot- 


“Hospital |. 


ailure of Prednisolone to Impair the Efficacy - 
f Tobramycin and Carbenicillin Therapy 





roids, in addition to appropriate anti- 
biotics, in therapy for Pseudomonas 
keratitis is controversial.* 

We have deve oped an experimental 
model of Pseudomonas keratitis in 
which the results of therapy are 
assessed quantitatively by determin- 
ing the number of viable bacteria in 
the eornea.''* We present the results 
of studies of the influence of predniso- 
lone on carbenicil 








Hin and tobramycin 
therapy for Pseudomonas keratitis in 
guinea pigs. 


MATERIALS AND METHODS 


The experimental model has been pre- 
viously described. Briefly, male Hart- 
ley-strain guinea pigs were infected intra- 
corneally with ten to 20 viable Pseudo- 
monas organisms. Treatment was begun 24 
hours later (when all animals had keratitis) 


and was given continuously for 24 hours. 
The animals were then killed, 
number of viable bacteria in the cornea 
was determined by subculture. The strain 


and the 


of P aeruginosa that was selected for the 
study was originally isclated from a human 
corneal ulcer.’ 

Tobramycin sulfate was used as a 3 mg/ 
ml ophthalmie solution and as a 40 mg/ml 
parenteral solution. Prednisolone was used 
as the acetate in a 1% solution for topical 
use and as methylprednisolone sodium 
succinate powder for injection. Carbeni- 
cillin was purchased from the hospital 
pharmacy as a powder in 1-gm vials. Sterile 
water was used as the diluent. The dosages 


of tobramyein and carbenicillin disodium 
for intramuscular (1M) use were derived 
from a pharmacokinetic analysis in guinea. 
pigs." The IM desage of methylpredniso- 
lone of 5 ml/kg every 12 hours was the 


largest in a series of twofold increments 


. that was tolerated by guinea pigs. Three of 
three animals that were given 10 mg/kg | 
every 12 hours died within five days, 





whereas three of three animals given 5 
mg/kg every uz hours survived. for five 
days. 

Topical discal that Guia of a 
regimen of two drops. {iml contains about 
20 drops) every. 30 minutes was given. 
When two different agents were used topi- 
cally on one cornea, they were given at 
five-minute intervals. — E "" 

Data were analyzed by orie-way analysis " 
of variance and by the method of least 
significant. differences.'* The number of 
viable bacteria in the cornea was presented 
as the arithmetic mean and the standard 
deviation of common. logarithms. (base 10). m 
(Note that the arithmetic mean of common — 
logarithms is equivalent. to the geometric zs 
meàn.) This method of calculation, which 
dampens the effect of single extreme 
values, is commonly used in analysis. of 
numbers of microatganiams or antibody 
titers. 


| RESULTS pi . 


In pennan studies? we 5 found 
that topical administration of two 
drops of prednisolone or saline solu- 
tion (0.15M NaCl) immediately after 


two drops of antibiotics had an e 


adverse effect on antibiotic therapy, 


as determined by the number of viable ] 7 * 
bacteria i in the corneas. Possibly, the 


two drops. of prednisolone or saline - 





washed out some of the antibiotic. In — - 
the subsequent studies, whenever two ooo 
different topical agents were used ino 
the same eye, the solutions were given euo dé 


at five-minute intervals. dT E 
Groups of infected. aiia were 


theated with various combinations of — 
antibiotics, saline, or prednisolone . 
Animals that were treated , 
topically with saline had about 25 





(Table 1). 


million bacteria: per cornea. All the. 
groups that were e treated with antibi- 


























Table 1 —Effect of Prednisolone on Antibiotic Therapy for Pseudomonas 
: | Keratitis 





Corneal Colony Counts? 
A Noii canini itin, 
X + SD Y 
6.40 + 0.27 
3.88 + t9 51 6 










^ Carbenicilin, “topical, T 0. 15M. Nacl, 
















topical . 3.65 + 0.27 6 m. 
" Carbenicilin topical, and prednisolone, | | 
"topical | : = 3.48 + 0.52 


~ Carbenicillin, IM, and o. XE NaCl, topical EJ 78 * + 0.60 


d T -Carbenicillin, IM, and prednisolone, topical _ 





 Tobramycin, topical E SM : | 4.09 2 0.78 
Tobramycin, topical, and 0.15M NaCl, | B | 
^fopical ;. —— : s EER S 3.14 + 0.85 | < ,005 


~ Tobramycin, topical, and prednisolone, 
topical 


RC iM, and 0.15M NaCl, topical - 
: Tobramycin, AM, and prednisolone, topical - 











5.07 + 0.68 8 
8,88 x 0.35 
3.86 + 0.67 















a *The following regimens were used- for therapy: iarbehicillía, topical, 400 mg/ml concentration, 

: two drops/30 min; intramuscular (IM). 200 mg/kg/90. min. Tobramycin, topical, 3 mg/ml concentra- 
i. ! ops/30. min; IM, 2. mg /kg/2 hr. Topical 196 prednisolone acetate was given in two-drop 
3 ry 30 min. Therapies were given for 24 hr. 

| E are Vae: in logarithms (base 10) 


Table 2 —inti uence of Prednisolone on | Tobramycin Therapy for Pseudomonas 


3.57 + 0.35 
2.92 + 0.32 


Keratitis ji 
Corneal Colony C Counts 

h X + $D N P 

0.15M NaCl. topical _ 652 + 048 6 | 
0.15M- NaCi, iM " | "a. |. 6.54 + 0.52 6 
: -Prednisajone, IM mM I m 6.662 «026 6 
" Tobramycin, topical PEE ] 435 +1.04 6 
TU D. Tobramycin, topical, and prednisolone, topical _ 4.84 + 1.45 6 
rane ee tobrpmyoln. topics, and: prednigolone, iM 3.41 + 0.95 

6 


2.78 + 0.24 





iD 


Mm ait thetgpy ERAN were as , follows: 0. 15M NaCl, 2 drops/30 min; tobramycin, 3 mg/ml 
i n, 2 rope, 30 min; 1% preguisione, 2. drops/30 min. intramuscular (IM) Pg meas were 







every 2 ht. "Therapies. were given for 24 hr. 
Results a are cena as POgRH me (base 10). 












Table 3. Effect of Topically Applied Pieddisolone on Topical Therapy lar 
_ Pseudomonas Keratitis 


Corneal Colony Counts! 


X + SD 









[. 015M NaCl. 
 Tobramycin, 3 mg/mi concentration, | 
. and 0.15M NaCi - | 5.11 +0.29 6 
do "Tobramycin, 3. mg/mi concentration, 
| . and prednisolone . s 4.81 + 0.86 6 
1 « Tobiamycin, 40 mg/ml concentration, in | < 005 

“and 0.15M NaCl! — | |. .8215091 6 
~ Tobramyein, 40 mg/ml concentration, | | | 


and prednisolone se 2.68 + 0.70 6 











1 Topical therapy consisted of 2 drops/30 m min. For ánimals that were given tobramycin and sodium 
hloride solution or prednisolone, therapy was. given at five-minute intervals. Treatment was given for 
hro ^ | 
Results are expressed as logarithms (base 10). 
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of bacteria in the cornea than animals : 
treated with saline (P <- 005). Predni- 


group treated with topical predniso- | 


topical or the IM route, had no. 


- keratitis with tobramycin, given eith- 
er by the IM or the topical route. 


. 40 mg/ml was significantly more — 
tions of tobramycin (P < .005). 


an adverse effect of corticosteroids 
might have a delayed onset. If this. | 


. NaCl. At the time of infection, treat- 
— with topical 1% prednisolone acetate, 
minutes for eight hours; groups 2, 


of  methylprednisolone sodium’ suc i 


* 




























































Bis had significantly lower numbers. 


solone, by the topical route, had no- 
significant effect on the treatment: 
with carbenieillin, given by either the. 
topieal or the IM route, or on IM 
tobramycin. A significant. difference 
was observed among the three groups - 
treated with topical tobramycin. The 


lone had significantly more bacteria. 
in the cornea than the groups treated 
with topical saline and topical. tobra- 
mycin (P «—.005) 

Two additional trials were. done on T 
combinations of prednisolone and. 
tobramycin. As shown in Table 2 
prednisolone, given either by the 


influence on results of the therapy for. 
experimentally induced Pseudomonas 


The possible influence of prednica 
lone on two concentrations of topical . 
tobramycin was evaluated (Table 3). — 
Prednisolone did not have a signifi- 
cant effect on results of treatment of | i 
experimentally induced keratitis with 


topical tobramycin, given either ina 


concentration of 3 mg/ml or 40 mg/ _ 
ml. Tobramycin in concentrations of . 


effective than 3 mg/ml concentra- E 


The possibility was considered that 


were so, then an adverse effect might 


not be observed in trials in which . 
therapy with antibiotic and corticoste- 
 roids was begun simultaneously. : To 
` test this hypothesis, groups of animal: : 
were treated with corticosteroids or. 





saline for 48 hours before antibioti 
therapy was begun (Table 4). On the 
day before infection, groups 2, 4,and 6 
were given two IM injections {eigh 
hours apart) of methylprednisolone 
sodium succinate 5 mg/kg; groups 1, 3: 
and 5 were given injections of 0. 15M 


ment was begun in groups 2, 4, and: 


given in two-drop - doses, every 30 








and 6 were then given an IM injecti o 








1 bem 4.—Failure of IM* and 4 Topical Pretreatment With Prednisolone to Impair 
| Efficacy of IM Tobramycin and Carbenicillin 


/.0.15M Nai 

 Prednísolone and 0.15M Nac! 
Tobramycin and 0.15M NaCi 
Tobramycin and prednisolone 
Carbenicillin and 0.15M NaCl 

- Carbenicillin and prednisolone 





Comeni Colony Counts} 


m MM————ÀMMM€— MM 
X + So 


7 iM indicates intramuscular. Antibiotics (or sodium chloride solution) were given for 48 hr. 


_ TResults are expressed as logarithms (base 10). 


nate, 5 mg/kg. Groups 1, 3, and 5 were 
-given topical 0.15M NaCl, 2 drops 
every 30 minutes for 8 hours and were 
then given an IM injection of 0.15M 
„NaCl. On the day after infection, IM 
therapy was begun (as a regimen of 
. 0.15M NaCl, given every 90 minutes) 
for groups 1 and 2, and of carbenicil- 
-lin, 200 mg/kg, for groups 5 and 6. 
Groups 3 and 4 were given tobramycin 
"IM 2 mg/kg every two hours. In addi- 
tion, groups 2, 4, and 6 were given two 
. drops every 30 minutes of topical 1% 
 prednisolone. acetate. Treatments 
. were continued for 24 hours, and then 
~~ the number of colony-forming units in 
-the corneas was determined. Prednis- 
olone therapy had no effect on the 





| ! results of treatment of keratitis with 


tobramycin or carbenicillin. 


COMMENT 
. Considered altogether, the data 
. indicate that prednisolone did not 
have a deleterious effect on the treat- 
.ment of Pseudomonas keratitis with 
tobramycin and earbenicillin in this 
. experimental model, as determined by 
-the number of viable bacteria in the 
cornea. The only finding inconsistent 
with this interpretation was among 
| the groups treated with topical tobra- 
 mycin, as indicated by the data in 
Table 1. However, this finding could 
-not be confirmed in three subsequent 
experiments. Tobramycin in con- 
_centrations of 40 mg/ml was shown to 
be. significantly more effective than 
tobramycin in 3 mg/ml concentrations 
Table* 3). Part of the variability 
observed with topical tobramycin, 3 
mg/ml, may reflect the fact that the 
-antibiotic in this concentration has 
borderline - activity -and would. be 
expected to yield a greater variability 
of results. In our previous study, 
topical therapy with 3 mg/ml con- 
a. 
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centrations of tobramycin had signifi- 
cantly greater variability in results 
than IM tobramycin. Furthermore, 
even with two days of pretreatment, 
prednisolone had no significant effect 
on the results of antibiotie therapy 
(Table 4). Therefore, we interpret the 
single inconsistent finding shown in 
Table 1 as a manifestation of the 
variability that might well be ex- 
pected in any biologic model. We 
conclude that prednisolone therapy 
did not have a deleterious effect on 
results of therapy with tobramycin or 
carbenieillin under conditions of this 
experimental model. 

We expect that these findings 
would apply to ail the currently avail- 
able corticosteroids. Prednisolone ace- 
tate was shown to be a potent inhib- 
itor of inflammation in the cornea and 
it seems unlikely that other corticoste- 
roids would have a significantly 
greater effect. * 

Whether corticosteroids, when com- 
bined with optimal antibiotic therapy, 
wil significantly improve the ulti- 
mate outcome cf experimentally in- 
duced Pseudomonas keratitis remains 
to be determined. 

As mentioned, corticosteroid thera- 

py that is given without antibiotie 
therapy may make Pseudomonas ker- 
atitis more severe. The mechanism is 
presumed to be, in part, inhibition of 
migration of polymorphonuclear leu- 
kocytes into the cornea." No dele- 
terious effect of prednisolone was 
observed in this study, as determined 
by the number of viable bacteria in 
the cornea. Corneas that were treated 
with prednisolone alone did not have 
greater numbers of bacteria than 
eorneas treated only with saline 
(Table 2 and 4). 

The Pseudomonas strain used 
this study was selected because it is 
highly virulent to the cornea. Presum- 





ably, the infection in the untreated. 


cornea is so severe that corticosteroid 
therapy cannot make it maye severe. 
Data in the literature indicate" That 
corticosteroid therapy, without antl- 
biotics, may make less virulent strains 
of Pseudomonas more virulent.'^ 


This work was supported in part by National 
Institutes of Health grant EY01665; by Ophthal- 
mic Research Center grant. 1-P30-EY01931; by a 
grant from Eli Lilly & Co, Indianapolis, who also 
provided the tobramycin used in this study; ane 
by a grant from Research To Prevent Blind- 
ness. 

George Bohigian, MD, supplied the Pseudo- 
monas aeruginosa organisms; Germaine Pautzke 
gave technical assistance; and L. D, 8. did the 
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0d * During rhegmatogenous retinal de- 
. tachment, two major phagocytic: cell 
-` populations can be identified in the sub- 
. retinaf fluid. Routine light and electron — 
microscopic studies may be inadequate - 
sess quantitatively the free-floating 
oe | igment epithelial cells : and the 
un  macrophagic retinal pigment-laden cells. 
. Enzyme histochemical staining permits a - 
simple, rapid, reproducible method of 
| identifying each cell type. This cytologic 
biochemical differentiation is an impor- - 
tant tool for reexamination of the theories 
ssociated with subretinal fluid cell activ- - 











“(Arch Ophthalmol 96: 129-1 31, 1978) 


1 A His success ; rate for the repair of 
o X human rhegmatogenous retinal 
US detachment continues to improve. 
Nevertheless, some patients. do not 
regain good vision. To explain these 
undesirable results, our laboratory has 
been studying the constituents of 
-= chuman- subretinal flnid. i 
ct. Massive infiltration of macro- 
j phages | into the subretinal space is a 
comm n phenomenon whenever the 
na ds injured. This has been 
mee demonstrated in animal models after 
m < physical darpage of retina"? and pho- 
d si E eu. > The macrophages often 

it Ra n eyed Lor edis and have 














den dii in buman. pen d 
e tachment has Deen observed 


| "Recent Reports have ee that 
a preretinal membrane may result 
.o. from cellular proliferation during 
. . rhegmatogenous detachment."* This 
bu membrane may be one of the causes of 
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s ; nzym - le H isto chemical An alys si S 
Subretinal Fluid 


the undesirable results. The clinical 


importance of this requires a detailed : 
characterization of all subretinal fluid | 


cells by several approaches. In this 


manner, one can assess the role of 


each cell type contributing to the clin- 
ical manifestation after retinal sur- 


 gery. The following report describes 


our recent enzyme histochemieal ana- 


lyses of subretinal fluid cells and the 
relationship of one particular enzyme - 


to another that has been previously 


reported in the soluble fraction of | 


subretinal fluid. The clinical details of 
one ease showing excess esterase-posi- 
tive macrophages and another case 
with excess esterase-negative pig- 
ment epithelial cells are included in 
this report. 


| METHODS | 


= Subretinal fluid was collected at the time | 
of choroidal perforation and drainage 


during surgery to repair rhegmatogenous 


— retinal detachment. In each case, after the 


perforation site was chosen, a linear radial 
dissection of sclera was performed. This 
revealed a healthy knuckle of choroid, 
which was pretreated with radiofrequency. 
diathermy to prevent choroidal hemor- 
rhage during drainage. A fine needle was 


used for perforation. A flexible catheter D 
attached to a syringe collected the fluid as 


it poured through the opening. The 
margins of the linear dissection were 
sutured closed before the detachment 
repair was eontinued. 

Every subretinal 
believed to have some degree of contami- 
nation from microscopic choroidal hemor- 
rhage during perforation. To reduce this 
problem, the only samples accepted for 
study had subretinal fluid erythrocyte 
counts equal to less than 0.1% of each 
patient’s venous whole blood erythrocyte 


count. ‘Subretinal fluid samples contami- 
< nated with excessive blood were dis- - 
. carded. 


Preparation of Slides 


Two 5-ul aliquots were taken from each. 
., Subretinal fluid sample and subjected to 
| centrifugation for ten minutes at 700rpm `: 


Histochemistry of Su bretin al | Fluid MEUM & 


in an apparatus specifically dug us 
deposit cells from a known volume of 


pair was treated with 1.5 ml of Wright 
‘stain layered on its surface. It. stood. 


- with the Wright solution on the slide f 
five minutes at room temperature. The 
-slide was rinsed with water, then: im- 
“mersed in fresh Giemsa's blood stain for 20 


fixative, allowed to stand. for 30 seconds, - 
-washed by three changes of distilled water, E 
and dried at room temperature. ^^. 


.. acetate-hexazotized pararosanilin mix»: 


(0.07M, pH 6.5), 0.05 ml of. hexazotized. 
 pararosanilin. (prepared by mixing equa 


 rosanilin), and. 0.5 ml of a-naphthyl acetate 
.. (dissolved as 20 mg/ml of ethylene E. 


. slides were removed. from. the solu on 
“washed with water, and co pa é 
fluid sample was . MEE 


= reddish-brown. stain, while de ud 


. eight times larger than the erythre 
 eytes observed in the same slide. 8 
of the cells of. this type. 0 
Y irregularly arranged aggreg 
xz pigment granules, while 9 



















































subretinal fluid onto a microscope. slide 
within a small area. Each. slide was. 
dried and treated according to one of u 
following protocols. 7 

Wright-Giemsa Stain. —One of each. slide 


room temperature for three minutes 
total of 1.5 ml of water was added to’ 


minutes. The slide was ‘rinsed in distilled 
water and air-dried. 

Esterase Stain.—One of each pair rat slidés 
was fixed with a buffered formalin: 
acetone mixture (10 mM phosphate buffer, . 
pH 6.6, containing 45% acetone and. 259. 
formalin). Each slide was covered with this- 


The enzyme was demonstrated. in the. 
fixed slide by observing activity after incu- 
bating the slide with a buffered naphthyl 
ture. The staining mixture was prepared 
by mixing 9.5 ml of phosphate -buffer 


volumes of 4% sodium nitrite and 4% para- 


monomethyl ether) After stainin 





stained green. 


.. RESULTS 
Wright-Giemsa Stain ` 


One type of cell was round » x 
(Fig 1) each one was approxim: 
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*: few or no granules. Irregular cyto- 

poca pinie vacuoles were present in 

| Lug ery cell of this type. These cells 

-— * were morphologically identical to 

3 those identified as macrophages in 
electron microscopic studies.’ 

* A second type of cell had an oval 
appearance. These cells were filled 
with ellipsoidal pigment granules 
evenly distributed within the cells 
(Fig 2). Occasionally, a more ameboid 


cell of this type had an indistinguish- 


; able plasma membrane (Fig 3). The aa EE ne, cos jt 
i^ cells of this second type were similar | | , SE EET 
A to the free-floating retinal pigment a | YES 
epithelial cells in electron microscopic ! m o ANG 

| studies. | [OE 
P Enzyme Stain ")4 jS EAS. 

The cells that corresponded struc- bc dad D Cum a D. 
| turally to macrophages had strong EUM. oU EM 

fs enzyme reactivity, indicated by the EES esta dte 2 | p 


- 
K^. 








characteristie brown color created by 

the reaction with naphthyl acetate 

(Fig 4) In some cells, the stain 
| extended beyond the cytoplasmic 
: membrane. Whether this feature rep- 
resents leakage from cellular degener- 
ation or an active enzyme production 
and excretion could not be determined 
with these techniques. 

The epithelioid cells filled with ellip- 
soidal pigment granules demon- 
strated low naphthyl acetate staining 
properties (Fig 5). Similarly, the more Fig 1.—Large round phagocyte containing pigment granules adjacent to erythrocyte 


i i : (Wright-Giemsa stain, x 1,000). 
ameboid cells of this variety had no Fig 2.—Epithelioid pigment-containing cell (Wright-Giemsa stain, x 1,000). 


stain reactivity (Fig 6). Fig 3.—Ameboid pigment-containing cell (Wright-Giemsa stain, x 1,000). 
Fig 4.—Large round phagocyte (esterase stain, x 1,000). 
REPORT OF CASES Fig 5.—Epithelioid pigment-containing cell (esterase stain, x 1,000). é 
RETINA OFFICE Case 4649.—A 62-year-old Fig 6.—Ameboid pigment-containing cell (esterase stain, x 1,000). 
man had undergone cataract surgery on 
the right eye in 1974 and on the left eye in " 
1970. He had had total rhegmatogenous 


^ retinal detachments involving both eyes, 
| allegedly originating in October 1975, and Variation of Cell Types Among Different Samples 
P an unsuccessful operation to repair the 


_ detachment in the left eye in November No. of Cells in 5-1 Sample 


1975. When examined in the Retina Office — 


- ? ^ : Retina Office No. Esterase-Negative Esterase-Positive 
he had visual acuity of hand motions in 


each eye, and clinical findings confirmed 

Ë the history. A successful revision of the 

r scleral buckle in the left eye was performed 

| , on March 16, 1976, and a successful primary 

=~ scleral buckle was performed in the right 

eye the-next month. When examined six 

months later, visual acuity in the right eye 

* was-20/400 and in the left eye, 20/200. The 
. retinas were attached. . 

The sample described in the Table was 
obtained during the last operation on this 
patient's left eye, and it contained a 
preponderance of esterase-negative cells. 
* Retina Orrice Case 4689.— A 61-year-old 
man had been seeing flashing lights and 
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os war 40% the right eye and 20/20 in the 
"left eye. He had a quadrantie rhegmatoge- 





00 mous retinal detachment encroaching on 


^ the fovea in the right eye. Anatomic retinal 
~ detachment repair was performed on Nov 
.. 22, 1975. During the subsequent six weeks, 
nee repeated contact lens slit-lamp biomicro- 
-o scopie examinations showed a distortion of 
>> the retinal surface. Six weeks later a new 
= > yejinal detachment with new retinal 
<7. þreaks was identified. In January 1976 this 

was. successfully anatomically repaired; 





during this operation, the sample described 


l n -in thé Table was obtained. It contained à 


que preponderance of esterase-positive cells. 
. During the six months since that operation . 
' the retina has remained attached, but the - 


— best corrected visual acuity has been 20/ 

.. 200 because of macular distortion produced 

io by a “star fold" type of premdien mem- 
brane. 








| COMMENT - 


cal differen- 
‘ment epi- 







^ The* enzy me histochemi 
< tiation between retin: 
<o thelial cells and macrophage y 
an. important method for studying 
_ rhegmatogenous retinal disease. Some 
authors have implied that the retinal 
pigment epithelial cells are pluripo- 
tential and may convert to mac- 
rophages during rhegmatogenous de- 
tachment.’* They have suggested that 
the pigment epithelial cells could 
become nonspecific phagocytes,’ be- 
cause the. ‘pigment epithelial cells 
| Cyt ose pua p outer seg 





Uo. GBHS d | eacroplnwes are quite 
: ae diftinet, however. The pigment epi- 
elial celle may be phagocytie in 
gard to select items only, such as 
: es of outer segment, and not be 
J macrophagie at all.'^ 

. The retinal pigment. epithelial cells 
‚may degenerate to an ameboid form 
before becoming macrophagic. This 
deterioration. may be accompanied by 
.a change in intracellular enzyme 
< production and a developing fragility 
<< ef the cellular membrane; rupture of 
aoe this membrane. could permit the 
^. . enzymes to enter. the extraeellular 
774 Space. Our search of the subretinal 
^ space disclosed these fragile. ameboid 
1... forms; however, these cells had. low 

' esterase activity (Fig 3 and 6). 
































ever, r; only a a minuscule sample can be 
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examined 


visual 2 Barone iust acuity. 


. macrophages 
granules. 


- The macrophages and retinal pig- - 
ment. ‘epithelial cells can be differen- — 
tiated. by eleetron microscopy." How- | 








inal fluid sample. The quantitative 
estimate of different subretinal fluid 
cell types ean be determined under a 
light microscope. The centrifuging 
apparatus designed to deposit the cells 
of a known volume of sample to a 
small area on a microscope 
permits quantitative cell counting. 
The differentiation 
rophages and retinal pigment epithe- 


lial cells is often ambiguous, based on — 


the light microscopic appearance. The 
distinction is more uncertain when 
appreciable numbers of melanin gran- 
ules are contained within the mac- 


rophages. The esterase stain permits 


easy identification of free-floating 
retinal pigment epithelial cells and of 
with phagocytosed 


Another type of ocular cell with 
strong esterase activity is the vitreous 
hyalocyte.” The hyalocyte remains an 
alternative source for cells in the 
subretinal fluid. However, hyalocytes 
are few in number. To produce the 
high cell counts noted in some subret- 
inal fluids, the cells must have under- 
gone exceedingly rapid proliferation 


after retinal detachment. Further _ 
are needed to determine — 
whether or not rhegmatogenous de- i ankdrósicópy study of cryogenic chorioretinal 


tachment can initiate this degree of . adhesions. Am J Ophthalmol 81:823-832, 1976... 


studies 


hyalocyte proliferation. 
There are several 


esterase activity is noted in mono- 
cytes. The esterase stain used in this 


study was originally designed to aid in 
monocyte studies. We believe that the 
subretinal fluid macrophage is most. 
likely derived from peripheral cireu- 


lating leukocytes because of the simi- 
larities in esterase activity. 

With chromatographic techniques, 
esterase may also be detected in the 


acellular portion of human subretinal 


fluid.’ A recent investigation has 
demonstrated that the human subret- 
inal fluid enzyme level can be equal to 


that existing in several million eells.'*. 
Nevertheless, that large a number of- 
cells in the subretinal fluid has never 


been reported, to our knowledge. 


Therefore, the specialized production 
of this enzyme in the subretinal fuid 


by the cells described above remains a 
strong possibility. 7 


Histochemistry of mbi Fluid—Feman & 


! electron microscopically. 
One cannot use electron microscopy to- 
assess the number of cells in a subret- 


variations even though the final visual 
ease was without preretinal mem- 


inal fluid cytologic characteristics and 
slide — 


. typical preretinal membrane and t] 
expected subretinal fluid cytolog 
findings and enzyme level (Table). 
Currently, more studies are being 


between mae- 


relevant frequency. 


a retinal detachment on the basis of cytological’ 
“pictures. of the d fluid. Klin Ocna 
.89:221-230, 1969. 


varieties - of 
phagocytic leukocytes in the periph- — 
eral circulating blood. The strongest. 


eration in retinal detachment. Am J Ophthal " 
retinal pigment epithelium - in the rod. 


1969. | 
. 10. Hollyfield JG: Phsgoeyti 


— Am J Clin Pathol 55:283-290, 1911. 
Studies. on the cellular constituents: and. hyd 


-. Pruett RC, Regan CDI (eds): Retina Congres 
New. York, Appleton-Century-Crofts,. 1974, 






























































tion of cellular content t (Table). The 
two case reports represent clinie2h - 


acuities were quite similar. The | first 
brane formation and had the subret- 


enzyme level. associated. with. this 
finding (Table). The other case had 


undertaken to determine whether or 
not this partieular relationship . of 
subretinal fluid cytologic findin | 
subretinal fluid enzyme level, and. 
clinical result occur with a. statistically | 


This investigation was. s supported. in pire m 
grant EY-01464. | from the National ixl inst | 
tute. ^ i 
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During experimental or surgical lens 
extraction, the - posterior zonules are 
usually completely removed from the lens; 
rever, many remain attached in a ring 
to the anterior. hyaloid membrane (AHM). 
$ phenomenon was studied in gross 
i scanning electron microscopic prep- 
rations. The. _ pomeries zonules were 






































(Arch Op alo! 96:132-138, 1978) 





} Thile- realne the site of 
` zonule-lens separation during 
ataract extraction, we noted that 
emnants of the posterior zonules 
re seldom. found on the lens, 
ereas. fragments of the anterior, 
quatorial, and meridional zonules 
ere usually present. The same result 
eeürred after experimental lens ex- 
raction in Eye Bank eyes. On exam- 
Y hese eyes further, some of the 
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missing posterior zonules were found 
to be still adherent to the anterior 
hyaloid membrane (AHM), often 
forming a ring around its periphery. 

This phenomenon of posterior zo- 
nule-hyaloid adherence after lens ex- 
traction does not appear in the classic 
modern descriptions of zonular anato- 
my'' and the explanation for it is 
unclear. The posterior zonules and 
AHM are known to be closely asso- 
ciated as they attach to the lens 
capsule. Indeed, Fine and Yanoff 
state that the attachment ring of the 
posterior zonules on the lens and the 
attachment site of the AHM (Wie- 
ger's ligament) are essentially synon- 
ymous. Others describe the posterior 
zonules as inserting peripheral to the 
AHM. In 1892, von Garnier’ found 
that when the vitreous humor was 
removed with forceps, some posterior 
zonules were removed with it. Davan- 
ger," on the contrary, noted with 
scanning electron microscopy (SEM) 
that the postericr zonules near the 
lens seemed to adhere to the AHM but 
were apparently undisturbed by re- 
moval of the vitreous humor. 

Because of the importance of this 
area in ophthalmic surgery, we have 
made further study of the relationship 
between the posterior zonules and the 
AHM, using both gross preparations 
and SEM. 


MATERIALS AND METHODS. 


Several types of zonular preparation 
were used in this study from patients 
ranging in age from 21 to 83 years. Each 
type was examined with both Gomori's 


_ chrome alum hematoxylin staining" and 


SEM. In three Eye Bank eyes that had 
cataract extraction during life, the cornea 
and iris were excised and the AHM exam- 
ined in situ (one with SEM, 


AHM was studied similarly after experi- 


mental lens extractien with capsule foreeps 


two with _ 
. Gomori's stain). In 19 Eye Bank eyes, the — 
ds most often i incom 








or nae (eight with SEM, and. ten: or 


with Gomori's stain). The lens, zonules, and | E 
AHM from eight Eye Bank eyes were .. 
removed and processed en bloc (six with _ 
stain) —— 
Twenty-five lenses were studied after | ^ 


SEM, and two with Gomori's 


surgieal cataract extraction (five with SEM 


and 20 with Gomori’s stain), and 15 lenses - 


after lens extraetion in Eye Bank eyes 


(five with SEM and ten with Gomori’s . ! 


stain). In six Eye Bank eyes, the posterior 
zonules were examined in sit® after 
bisecting the eye at the equator (one with 
SEM, and five with Gomori's stain). For 


this preparation, Gomori staining Was - : i 
preceded by hyaluronidase enton of the E 


vitreous humor. 


Most of the specimens for SEM were "- e 
fixed in 2.5% glutaraldehyde and postos- 


mified, some with the addition of thiocar- — . 
bohydrazide.^ They were then dehydrated T. 
in acetones, critical-point dried, and coated 
with carbon and gold-palladiugi.: Thiocar- 
bohydrazide-treated ^ specimens were 
coated only with gold-palladium. They 


were examined in either an ETEC or - e 
Coates and Welter seanning electron. ..— 


microscope. Tissues for Gomori’s staining 


and some of the material for SEM were ^ : 


fixed in 105 neutral buffered formalde- | 
hyde solution. 


RESULTS 
Gomori Staining of the Posterior - 
Zonules. on the AHM | 


After extraction of the lens from an 
Eye Bank eye and staining of the 
remaining globe with Gomori's hema- 
toxylin, the AHM is seen as a gray 


opaque sheet stretching across the _ ns 
lens space (Fig 1). Around the periph- . 22) 
ery, zonules are arrayed as deep. blues. 


fiber bundles exiting. between and. 
over the crests of the ciliary processes. 
As the bundles attach to the AHM, 

they fan out. into smaller fibers that 
can be traced to the 0.2- level under - 
the light. mieroscope (Fig 2, top): The, < 
ring formed by these zonular swaths ^. 
nplete.. In the adult, 
some fibers. running. perpenticutarly 


















Fig 1.—Anterior hyaloid membrane seen in 
situ after experimental lens extraction. 
Posterior zonules are adherent around its 
periphery (arrow) (Gomori's hematoxylin, 
original magnification x 8). 


to the main zonule bundles are seen. 
* These circumferential or girdle fibers 
are typically found at the ends of the 
zonular bundles and across their 
midportions. 

The flat area of zonular attachment 
is 0.2 to 0.5 mm in width, lying 1 to 1.5 
mm central to the ciliary processes. 
Although appearing to be firmly 
attached, the bundles can easily be 
pulled from the AHM without produc- 
ing a hole. Girdle fibers, however, 
cannot be detached without disrupt- 
ing the AHM. Other zonules not asso- 
ciated with the AHM are contracted 
into dense blue strands draped over 
the ciliary processes. 

Peripheral zonular-hyaloid adhesion 
may also be seen after cataract 
extraetion during life (Fig 2, center). 
Zonules inserting at two levels are 
frequently present. Girdle fibers are 
usually prominent in these eyes. 


Gomori Staining of the Posterior 
Zonular Insertion 


The source of this zonular ring on 
the AHM can easily be shown by 
comparing its pattern with the normal 

. posterior zonular insertion on the lens 
in situ (Fig 2, bottom). Two or more 
layers of zonules insert behind the 

« equator, sometimes originating from 

the same large bundle. The superficial 
layer is quite irregular. Girdle fibers 
occur unpredictably but are always 









Present in older eyes. Fig 2.—Posterior zonules and anterior hyaloid membrane (AHM). Top, Flat preparation 

z It is clear that the zonules seen on from arrowed area in Fig 1. Girdle fibers are present (arrow) (Gomori's hematoxylin, 
the AHM postoperatively are the original magnification Xx 130). Center, In situ preparation, after surgical cataract 1. 
à EUR lag that normally insert extraction. Profuse girdle fibers (arrows). Ciliary processes below (Gomori's hematoxy-  . — 

EM abate: ss ial Lo pe : 9n lin, original magnification Xx 130). Bottom, Normal posterior lens, zonules, AHM in situ. 

the posterior lens. As shown semidia- Equator of lens below. Scanty girdle fibers (arrow) (Gomori's hematoxylin, original ` 

grammatically in Fig 3, when the magnification x 55). ‘ oa 
" . ó { 
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Fig 3.—Artist's drawing of ciliary body, 
zonules, and lens from behind. Trans- 
parent anterior hyaloid membrane has 
been incised and partially peeled back 
from lens, revealing adherent posterior 
zonules. Circumferential zonules are seen 
over inserting zonules and ciliary pro- 
cesses. 


AHM is peeled away from the lens, 
many of the posterior zonules remain 
on the AHM. The zonular attachment 
sites that allow this type of separation 
were studied further in SEM. 


SEM of the Posterior 
Zonular Insertion of the Lens 


When a lens is removed en bloc with 
its zonules and AHM intact, the multi- 
layered posterior zonules as they 
attach to the lens merge into a 
fibrillar layer that obscures their 
course (Fig 4). The zonular bundles are 
composed of compact, straight fibrils 
35 to 55 nm in width, surrounded by 
unoriented fibrils of a similar size 
(Fig 5, top left and top right). Where 
the surface layer is torn away, deeper 
zonular fibers can be seen merging 
into the fibrogranular matrix of the 
superficial lens capsule (Fig 5, bot- 
tom). This matrix appears to be 
coarser than its counterpart anterior- 
ly. 

The relationship of the zonules to 
the AHM cannot be studied well in 
these en bloc preparations from older 
adults. In them, the AHM peels back 
spontaneously to a point 0.2 to 0.5 mm 
beyond the apparent ends of the 


' posterior zonules (Fig 6), leaving only 


a few clumps of coarse fibrillar mesh- 
work. A more ragged separation may 
occur in areas, with sheets of AHM 
adhering to the zonular insertion. In 


. younger eyes, peeling is much more 


134 *Arch Ophthalmol—Vol 96, Jan 1978 





Fig 4.—Insertion of posterior zonules on lens showing multilayering and disappearance 
of zonular fibers into fibrillar meshwork. Lens equator above, posterior pole below 
(scanning electron microscopy, original magnification x 345). 


limited and the junctional fibrillar 
meshwork more profuse (Fig 7, left). 
At the junction itself, an intermin- 
gling of fibrils is seen as is occasional 
deeper penetration into the AHM by 
small zonular bundles from the most 
posterior zonules (Fig 7, right). 

When the lems is fixed in situ, a 
closer relation of zonules and AHM is 
seen (Fig 8, top). As in the Gomori 
preparations, 2- to 4-u girdle fibers are 
visible at the ends of the posterior 
zonules. They lie superficial to the 
main zonules, either within the AHM 
or at the interface between these 
structures, and appear to be identical 
to the other zonular fibers (Fig 8, 
bottom). There is some evidence of 
beading on all fibrils after thiocarbo- 
hydrazide treatment; it is most notice- 
able on the unoriented zonular and 
cortical vitreous fibrils. 


SEM of Lens and 
AHM After Lens Extraction 


After conventional surgical or ex- 
perimental lens extraction, all of the 
large posterior zonules are usually 
removed, revealing traces of ribbed 
meridional and deeply inserting small 
posterior zonules and variable peeling 
of the superficial capsule (Fig 9). 
Deeper lamellar gr even complete 
tears into the capsule may occur in 
this area. 

Examination of the AHM in situ 
after lens extraction sometimes shows 
a fibrillar ring uniting the posterior 
zonular remnants (Fig 10). In other 
eyes, the zonules remain flat on the 
AHM before fanning out (Fig 11). The 
zonular fibrils blend into a meshwork 
of 35- to 70-nm fibrils that are usually 
somewhat obscured (Fig 11, inset). 
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Fig 5.—Posterior zonular lens attach- 
ments. Top left, Superficial (circle) and 
deeper inserting fibers in area of abrasion 
(square) (scanning electron microscopy 
[SEM], original magnification x 230). Top 
right, Zonular fiber (Z) blending into 
fibrillar meshwork, from circled area (SEM, 
original magnification X 13,500). Bottom, 
Zonules (Z) from boxed area merging into 
fibrogranular matrix of superficial lens 
capsule (SEM, original magnification *. 
X 15,000). 
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COMMENT 


Gomori's hematoxylin is not a 
‘specific stain for zonular fibers, nev- 
ertheless, it is a highly selective one” 
that does not substantially color 
vitreous strands. The view of the 
zonule that it provides complements 
and aids in interpreting the SEM 
appearance. 





It is clear that the posterior zonules 
at their insertion are adherent to both 
the lens capsule and the AHM, and 
that manipulation of certain types 
will shear their attachment to the lens 
but not to the AHM. The exact extent 
of zonular-AHM adhesion during life 
is difficult to determine. Handling or 
processing of the specimen ruptures 
many of the fibrillar attachments. 


Fig 6.—Anterior hyaloid membrane (AH) peeling back from posterior zonular surface on 
left. Age, 55 years (scanning electron microscopy, original magnification x 280). 


This study gives evidence that the 
AHM is normally adherent over the 
whole flat insertional area and along 
the course of ‘many posterior zonules 
before they insert. The familiar histo- 
logical picture of the AHM attaching 
only central to the posterior zonules is 
probably in large part artifact. 


The mechanism of zonule-AHM" 


attachment is by some deeply insert- 
ing bundles but is mainly by adhesion 
of surface meshwork fibrils that are 
not morphologically different from 
those of the perizonular meshwork or 
of the AHM itself. The actual adhesive 
properties are probably biophysical in 
nature. They weaken with aging and 
perhaps to some extent after death. 
Fixation causes the zonules to become 
more adherent to the lens. This 
appears to explain why Davanger” 
found that removal of the vitreous 
humor in a fixed eye did not disturb 
the zonules. 

The most superficial of the poste- 
rior zonules have the closest relation 
to the AHM and are especially likely 
to remain on it during lens extraction. 
Maintenance of a zonular-AHM con- 
nection is favored by the deep plane in 
which lens-zonule separation usually 
occurs, in the deep zonular lamella 
(layer) and superficial capsule. Be- 


Fig 7.—Attachments between separating anterior hyaloid membrane (AH) and zonules (Z). Age, 23 years. Left, Fibrillar meshwork 
stretches between both surfaces (scanning electron microscopy [SEM] original magnification x 720). Right, Small zonular bundle 
inserting more deeply into AH (SEM, original magnification x 15,400). 


' 136 * Arch Ophthalmol—Vol 96, Jan 1978 





laskt 


Posterior Zonules—Streeten & 


u 














.. Fig 8.—Girdle zonular fibers. Top, Posterior 
zonules (left) inserting under anterior hyaloid' 
membrane (AH) which is partially torn away. 
Girdle fibers running vertically (arrow) (scan- 
* ning electron microscopy [SEM], original 
© magnification Xx 270). Bottom, Girdle fibers 
and surrounding fibrillar meshwork from 
arrowed area in Fig 8, top. Beading is unusu- 
&. ally prominent (SEM, x 15,500). 





Fig 9.—View of zonular insertional area 
after surgical cataract extraction, without 
enzyme. Edge of anterior zonules (AZ) 
above. Peeling posterior zonular site 
(PZS) and flap of lamellar capsular tear 
below (scanning electron microscopy, 
original magnification x 100). 


—- Fig 10.—Anterior hyaloid membrane (AH) in 
situ after experimental lens extraction. Poste- 
rior zonules around periphery, ciliary pro- 
cesses below (scanning electron microscopy, 
original magnification X 50). 
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— cause of their similar attachments and 
P origins, the posterior zonules and 
— AHM may act as a single unit in 
- . opposing the anterior traction of lens 
ts extraction. This strong countertrac- 
-— tion could explain the usual complete 
F removal of the posterior zonules in 
~ lens extraction. Other possibilities are 
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experimental lens extraction (scanning electron microscopy [SEM], original magnifica- 
tion x 440). Inset shows zonular fibrils blending into obscured surface meshwork (SEM, 


that the insertion of the posterior 
zonules is in some way less strong or 
that the posterior capsule is more 
"peelable." 

Whether there is any importance in 
preserved zonular-AHM attachments 
postoperatively is unknown. They 
may have some stabilizing effect on 
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the AHM during movement of the 
globe since the zonules tie the AHM 


more closely to the ciliary body. They 


might also be related to the effects of 
autonomic drugs on the AHM, which 
have been noted after lens extrac- 
tion." 

Cireumferential zonular fibers have 
been seen by us, and described b$' 
others using different techniques, 
over the ciliary processes and pars 
plana**5; nevertheless, their frequen- 
cy on the lens was surprising. They 
appear to mark zones where there is 
movement stress on the vitreous- 
zonular system, their function proba- 
bly being to bind the two structures 
together more tightly. Whether their 
increased frequency with Gomori 
stain in the elderly is due to new 
formation or to aggregation of small, 
previously nonstaining fibrils is not 
known. Some SEM specimens sug- 
gested the latter interpretation. 

The close relationship of the poste- 
rior zonules and the AHM revealed in 
this study is further evidence for a 
coordinated vitreous-zonular action 
during accommodation, as discussed 
by Coleman.'* Zonular-AHM attach- 
ments should help to make the 
forward displacement of *vitreous 
more smooth and should help to direct 
its force against the peripheral lens. A 
secondary effect of this displacement 
could be to make the posterior zonules 
appear to tense during accommoda- 
tion, as reported by Araki." 
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HMS (mearysone) can stop blossoming phone calls. 


Don't let blossoms and pollen start your phone 
ringing because an ocular decongestant or decon- 
gestant-antihistamine combination won't suppress 
ocular inflammation. 

Sometimes allergic or vernal conjunctivitis triggers 
inflammation which requires higher caliber therapy. 

Then it’s time for HMS® the safer steroid that sup- 
presses superficial inflammation. 

HMS provides enough potent anti-inflammatory 
activity to stifle mild inflammation, yet there’s less 


Liquifilm* 
sterile opfhthalmic suspension 
Contains: medrysone )96 
with: Liquifilrr pe yvinyl alcoho 
ict di medrysone) is effective in the treatment of allergic conjunctivitis, vernal 
eoiscleritis; and epinephrine sensitivity 
/CONTRAINDICATIONS } IMS rysone) is contraindicated in the following conditions 
Acute superficial herpes sin Son 
Viral diseases he jur | jnd comea 
Jcular er 
U iga AJse c 
Hypétse y to any of the components of the drug 
WARNINGS ? ^e rulert untreated infections of the eye may be masked, enhanced or 
activated by tr tse ce of steroid medication. 2. Corneal or scleral perforation occasionally 
acs been rep d with prolonged use of topical steroids. In high dosage they have been 
associated, with meal thinning. 3. Prolonged use of topica sterc ds may increase intraocular 
pressure, w! t possible resultant gicucoma, aan age tc the opfic nerve, and jefec ts in visual 
tnd fields sio ision However. dato from z unco ntro alec stu dies Indic ate tha n patients 
. : - i - teia -~ a bam berm mama aloe at^ 


risk of IOP rise than with dexamethasone. 

In fact, HMS is the only steroid indicated for 
epinephrine sensitivity in glaucoma patients. 

Plus, HMS contains soothing Liquifilm® to comfor 
the hot eye and prevent the unnecessary cornea 
drying often caused by aqueous-based solutions. 


HMS? (medrysone), the safer steroid for superfi- 
cial inflammation. 


Why wait for the calls to blossom? 


^ 

* 
1nethasone or betamethasone. 4. Prolonged use of topical cor costeroids | nay rarely be as 
posterior subcapsular cataracts. 5 stemic absorptioh ak 
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side effects may result with the use of OE teroids. 6 HMS" nedrysone) is NO 


ended for use in iitis and | Jveitis as its therapeutic atte tiver ess has not been demon 
Jin these cor jit Ons Steroid medic afion in tr 2 presence o f str Oo 5mai herpes simpiex re 
grea! auhory frequen t slit lamp micros opy is suggested B Pr coge use may aid it 


JUN OD 

tho oc nt ^dary ocular ir fe tions from fur gl and viruses liberated from ocula 
sue Use in n Pregnancy: The use of topical IO ids in pregnanc V she ould be limite >d fo condi 

tior IS on to warrant such treatm ent, so that possible risk fo the fetus may Dé 
istified by t expected C enoi to the mother 

foie rad iata With prolo onged use of HMS (medrysone) the intraocular pressure «and Jen 

be exan ined | periodically. In persistent corneal ulceration where a steroid has beet 
use d.c or is in use, funga infe >ction should be suspected e 


ADVERSE REACTIONS C 
DORAS AND ADMINISTRATION í One drop instilled in the conjunctival sac u® to evety fou 


ake well before using -— 


allercan - 


casional transient stinging 3nd burning may occur on instillation 
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That aieneka UM y task of soft contact lens 
insertion can be difficult to master by some. Until 
now, practitioners and their assistants wouldSpend 
excessive amounts of chair time fitting these 
patients. Now chair time can be cut to a minimum. 


TESTED AND PROVEN, 


SOFT-SERT" WORKS, 
and works amazingly well. 
Effortiess insertion of aphakic or thin, large diameter 
soft lenses is now made possible by SOFT-SERT/" 
POSITIVE SOFT LENS INSERTION: 
SOFT-SERT " will virtually preventthesoft  - 
contact lens from: 
PR tilting or falling off the finger 
bah V a inverting after touching the eyelid or 
eyelash 


SOFT-SERT™ allows the soft contact lens to be held 
securely, yet there is immediate and automatic release of,the 
soft contact lens upon contact with the eye. 


SOFT-SERT is made entirely of soft rubber, so it's easy on 
the eye. 


ACTUAL SIZE 





SOFT-SERT™ 12 SOFT-SERT™ 14 


SOFT-SERT™ INC. 


Mer. - P.O. BOX 376 
SOFT-SERT ", packaged six to a box, CEDARHURST, N.Y. 11516 
le oat io with simple instructions. PLEASE SHIP ME THE FOLLOWING: 
vanae in fa 95299. Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) 
SOFT-SERT" 12 is recommended for Box(es) of SOFT-SERT™ 14 (at 13.50 per box of 6) 
soft contact lens diameters up to 14 mm. 
: SOFT-SERT™ 14 is recommended for iras 
soft contact lens diameters exceeding ADDRESS 








, . . j . 
E. .14 mm. OF own c 4 


HELPFUL HINT: rne practiti SOFT-SERT confide ' 
* aphakic or other difficult-to-handle rpari N aida m eost ees POSTAGE & HANDLING | INCLUDED . fA 


Real Time 


QQ 


Means a B-Scan “moving picture” of the : 
eye that closes the link HAWEN hand- Modularity 
piece orientation, eye movements, and the — a 
displayed image. An infinite Tomographic | 
view is created that demonstrates subtle 

movements of vitreous pathology. No 

other scanner offers 30 scans/second 

Real Time. 


start with the sys- 
tem that meets 
į your present 


Gray Sc x EC 13.5 needs and expand 
py See later. All ultrasonic 
I o diagnostic modes are available in 


or a peel one compatible line. No one else 
he per | can give you this versatility. 


Means comparative tissue recognition 

in shades of gray. Ultrascan provides 

the most comprehensive display of tissue 
structure available in B-Scan imaging 
today. Dense, well-organized tissue 
(sclera) is white, diffuse tissue 
(hemorrhage) is gray, sonolucent 

tissue (vitreous) is black. 


Axial Len 


a? an > 


The XEI means unmatched accuracy in 
|.O.L. strength determination. The only 
system offering maximum stored memory 
and automatic lens thickness compensa- 
tion, the XEI is available as a portable unit 
or as an economical expansion to your 
Ultrascan Systems, mfg. by diagnostic equipment. 
"^ Xenotec, LTD, Frederick, Md. 
developed by 
Dr. Steve Charles, M.D., Memphis, Tennessee 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVE./ FAIRFIELD, NJ O7006/ (201) 575-1344/ TOLL FREE (BOO) 631-1152 
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THE COMPARATIVE EFFICACY OF TWI 
On 


ADSORBOCARPINE®* 


Miotic for treatment of glaucoma 
(Pilocarpine HCI in Adsorbobase™ `) 


Description: Adsorbocarpine Ophthalmic 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P.) in 
Adsorbobase—(a combination of high 
molecular weight, water soluble polymers 
and polyvinylpyrrolidone). Adsorbocar- 
pine is available in three strengths: 1%, 
2% and 4%. All strengths, in addition to 
the respective amount of pilocarpine 

HCl, contain: 


Vehicle: Adsorbobase and 0.40% 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Ghiside. uoo Se 0.00496 
Disodium Edetate . 0.10 96 


Indications: For the control of intraocular 
pressure; as a miotic in the treatment 

of chronic, simple, open-angle glaucoma; 
to counteract the effect of cycloplegics. 
The choice of strength should be 
determined by the severity of the con- 
dition and the response of the patient. 
To relieve tension in the treatment of 
acute glaucoma Adsorbocarpine may be M. 
used alone—prior to emergency surgery B... 
—or in combination with other miotics WELT C 
or carbonic anhydrase inhibitors. 


Administration: The choice of concentration 9 Adsorbs to the cornea and enhances 





and the frequency of instillation should be ocular penetration of pilocarpine. 
determined by the severity of the condi- 
tion and the response of the patient. ® Helps control intraocular pressure—often 


Supplied: tn 15 cc. sterile dropper : T ' . 
vials-1%, 2%, and 496 strengths. with two or three daily instillations. 


Contraindications: The use of Adsorbocar- 9 Restores ocular dynamics by increasing 


pine is contraindicated where pupil ary AT 

constriction is undesirable or hazardous the facility of outflow. 

such as in acute iritis. Miotics should be i 

used with caution in hypertension. € The Adsorbobase vehicle—an ocular 
Préssutidns: WOK overdosage. wetting agent, lubricates and soothes. 
Adverse Reactions: There are no known ° 


' Side effects except slight ciliary spasm 
with resultant temporary reduction in vi- 

` sual acuity. Sensitivity is infrequently ob- 
served. Contact allergy or mucosal sensi- 
tization may develop after prolonged use. 
If signs of sensitivity develop during treat- 
ment, or if irritation persists or increases, 
the patient should be advised to discon- 
tinue use and consult the prescribing 
physician. 





Burton, Parsons & Co., Inc. 

Caution: Federal (U.S.A.) law prohibits Ophthalmic Products Division eir. 

dispensing without prescription. Central Industrial Park, Washington D.C. 20827 . 
Montreal, P.Q., Canada : 

Munich, Germany , 
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MLOCARPINE HCI PREPARATIONS ` 
NTRAOCULAR PRESSURE VARIATIONS" 


DECREASE IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 
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STAGE II 
Pilocarpine HCI 
in Adsorbobase 
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STAGE | 
Pilocarpine HCI 
in Methyicellulose 


ie erT 


% IOP Under 22 mm/Hg Approx- 
imately 6 and 10 Hours Following 
Administration of Drug—20 Eyes (10 
Patients) 


Medication 6 hrs. 10 hrs. 


3 STAGE | 
Pilocarpine/ í 
Methylcellulose 60% 30% M 


STAGE II 
Pilocarpine / 
Adsorbobase 10096 6096 
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AVERAGE DECREASE IN INTRAOCULAR PRESSURE*«(mm /Hg) 
e 





2 4 6 
TIME (HOURS) FOLLOWING INSTILLATION OF DRUG 


REDUCTION IN INTRAOCULAR PRESSURE versus TIME FOLLOWING ADMINISTRATION OF DRUG 
"APPLANATION TA (GOLDMANN) TONOMETER 


P 4 
A + BASE ONE WK 6 HOURS AFTER LAST DROP 
TM ee STAGE | STAGE Il | 
B 3 | 
EE 
NR OD OS OD OS OD OS 
1 32 30 21:23 18 18 
2 33 35 29 23 18 18 
3 32 À 32 24 21 16 20 
4 35 33 24 24 21 19 
° 5 32 30 219 0) 21 18 18 
6 30 32 A oe ND 19 19 
7 25 30 i EE 4 21 20 
8 297 T 20 20 20 16 
9 28: 28 a as 19 19 í 
10 32 . 32 293- 2 18 19 / 
Note: After 6 hours all eyes treated with Adsor- surface. This results in an increased penetration of i 
HET bocarpine were under control (under 22mm / Hg). pilocarpine into the aqueous humor and helps ` °. 
e Control was lost in 4096 of the eyes treated with the maintain acceptable outflow improvement and in- EN S. 


pilocarpine HCI/methylcellulose preparation, and a traocular pressure reduction. 
return to resistance to outflow was observed. After 
10 hours 6096 of the eyes treated with Adsorbocar- 
pine were still under control, in contrast to 3096 of 
the eyes receiving the pilo/methylcellulose medica- 
tion. * The action of the aqueous polymeric vehicle 
(Adsorbobase™ ) used in Adsorbocarpine has been 


“A gradual but incessant deterioration of visual fields is 
frequently observed when nocturnal and early morning 
pressures are not adequately controlled. It would seem 
advisable to prescribe a formulation of pilocarpine to 
maintain intraocular pressures at normal levels 


» throughout the night. "AN 
PAAS atwibuted to its enhanced retention on the corneal g g " 
à REFERENCE . X VES 
E 4. Barsam. P.C:: Am. Acad. Ophthal. and Oto., Scientific Exhibit, Ann. Meeting, Dallas, Texas (1974). : 





less size 
less weight 
less cost 


Kowa gives you less of what you'd expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1385, it's the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 

























e Office hanging stand (pictured) with 
automatic on/off control. 

@ ideal for contact lens examination. 

€ Choice of three slit widths or lengths. 

e Built-in green and cobalt filters. 

e Built-in scale in .05 graduations. 

e Adjustable spot illumination. 

@ Free from glare or reflection. 

@ Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 

. . . then call for details 

on the Kowa SL. 


Kowa Company. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
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e With the future in sight 





New Instruments 


Lens Glide in Implant Surgery 


John H. Sheets, MD, Jerry W. Maida, MD 
Lj 


e The lens glide is a disposable, sterile 
piece of Silastic that is designed to make 
insertion of intraocular lenses safer and 
simpler. 

Since the use of the lens glide has 
become part of our routine surgical proce- 
dure in implant surgery, there has been a 
notable reduction in vitreous loss and in 
postoperative corneal problems. 

(Arch Ophthalmol 96:145-146, 1 978) 


he lens glide, designed by John H. 

Sheets, MD, was specifically de- 
veloped to aid in the placement of 
intraocular lenses (Fig 1) The glide 
provides a emooth path to the pupil, 
over which the intraocular lens can 
slide without interfering with the iris. 
Although suggested for use in the 
placement of all lenses, the glide is 
especially valuable for use in the 
patient with a shallow anterior cham- 
ber that is due to elevated vitreous 
pressure or to scleral collapse and in 
the patient with a bulging hyaloid 
face. The lens glide also prevents 
dragging of the posterior loops of the 
intraocular lens over either the iris or 


Accepted for publication Feb 4, 1977. 

e From the Department of Ophthalmology, 
Texas Tech University, Health Science Center, 
Lubbock. Dr Maida was completing a fellowship 
in anterior segment surgery under the auspices 
of Dr Sheets during the writing of this paper, and 
is currently on adjunct attending at the New 
York Eye and Ear Hospital in Manhattan. 

Reprint requests to PO Box 7016, Odessa, TX 
79760 (Dr Sheets). 
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the posterior capsule, which could 
inadvertently cause a dialysis or a 
ruptured posterior capsule, respective- 
ly. In addition, the glide allows the 
surgeon to exert slight posterior pres- 
sure while inserting the lens, which 
results in maintenance of the air 
bubble under the cornea and in a 
greater distance between the endo- 
thelium and the intraocular lens, 
affording maximal corneal protec- 
tion. 

The lens glide is either plastic or 
Silastic and measures 2 cm in length, 
4% mm in width, and 0.3 mm in thick- 
ness. The glide is supplied sterile, 20 
units to a package in a peel pouch. To 
use, peel open the sterile package and 
transfer the inner wrap onto the 
sterile field. The nurse may also 
fashion a glide for the surgeon from 
the plastic tear-off strip of the plastie, 
sterile eye-drape. 


TECHNIQUE OF INSERTION 


In the case of an intracapsular cataract 
extraction with the insertion of a Bink- 
horst four-loop iris-clip implant lens, the 
wound is closed to 6 mm, and an air bubble 
is injected into the anterior chamber. The 
lens glide passes over the iris and the pupil 
and over the inferior iris leaf, thus effec- 
tively blocking the pupil and allowing 
insertion of the lens without the sliding of 
vitreous into the anterior chamber. If the 
pupil has remained quite large, a few drops 
of Carbachol (Miostat) are instilled to 


constrict slightly the pupil. If the incision 
through which the lens is to be inserted has 
been closed approximately 6 mm, the 
cornea will retain its dome and not tend to 
collapse over the lens at any point. 

As the intraocular lens is grasped in the 
right hand, the anterior lip of the wound is 
picked up with the forceps to allow begin- 
ning passage of the lens into the anterior 
chamber. With moderate pressure against 
the lens glide and against the posterior lip 
of the wound, the lens is slid down the 
glide into the anterior chamber, displacing 
the iris and the vitreous face posteriorly. 


Fig 1.—Silastic glide used for making 
insertion of intraocular lenses safer and 
simpler. Inspection of glide before inser- 
tion. 


Lens Glide—Sheets and Maida 


AC 
To 


d à ee as 
a n bou 





je mái 


Am d 


-— Dh o> 


* 


TA E L dr 


E Pub A Vs ^ 


145 — 





Fig 2.—Lens glide over the pupil. If pupil 
has remained quite large, several drops of 
Carbachol! should be instilled to slightly 
constrict pupil. 


This results in a relative negative pressure 
within the anterior chamber and, hence, 
further air will pass into the anterior 
chamber as the lens reaches its position. As 
the inferior loop of the intraocular lens 
reaches the lower iris edge, the glide is 
slowly withdrawn to allow the posterior 
loop to fall beneath the iris below. Usually, 
as the glide is withdrawn, it will pull 
slightly on the upper iris and permit the 
upper posterior loop to fall into position 
behind the iris. 

If the Worst two-loop medallion suture 
lens is to be used, the lens is introduced in 
exactly the same way. However, instead of 
the normal position laterally of the loops, 
they are inserted vertically so that the lens 
will slide down the glide easily. After the 
lens is in position and the loops are well 
behind the iris, gentle traction on the iris 
suture will rotate the lens into position 
such that the loops will be in their normal 
lateral position. 

If a Choyce lens is to be introduced, the 
wound is closed to approximately 6 mm, 
and an air bubble is injected into the 
anterior chamber. Carbachol is used to 
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Fig 3.—Lens glide n position over pupil 
and under inferior iris leaf. Lens glide 
would now prevent dragging of posterior 
loops of implanted lens over iris or poste- 
rior capsule. 


constrict the pupil. The lens glide is passed 
over the iris, the pupil, and the inferior iris 
leaf, blocking the pupil and allowing inser- 
tion of the lens withcut sliding of vitreous 
into the anterior chamber. Further, the 
lens glide can prevent inadvertent incar- 
ceration of the iris into the angle by the 
Choyce lens hapties. The glide is not with- 
drawn until the lens reaches the lower 
angle. 

The use of an iris-p.ane lens, such as the 
Copeland lens, precludes the use of the lens 
glide. 

In the case of an extracapsular cataract 
extraction, the wound is similarly closed to 
approximately 6 mm, and an air bubble is 
injected, followed by the insertion of the 
glide (Fig 2). With this surgical procedure, 
the lens glide may be used with the Worst 
platina clip implant lens, the Worst two- 
loop medallion implant lens, and the Bink- 
horst two-loop lens. In the extracapsular 
procedure, when inserting the glide, the 
glide will pass beneath the inferior iris leaf 
and beneath the lower flap of the anterior 
capsule (Fig 3). This lower flap is always 
made in extracapsular cases to insure 





Fig 4.—Lower loop of intraocular lens will 
slide inferior to iris beneath inferior flap of 
anterior capsule as hyaloid membrane is 
displaced posteriorly. Note large air bub- 
ble separating endothelium from intraoc- 
ular lens; bubble is maintained throughout 
maneuver. 


excellent fixation of the clip of the lens 
implant. The same maneuver is then used 
to introduce the lens into the anterior 
chamber. With moderate pressure posteri- 
orly, the iris, the posterior capsule, and the 
vitreous face can be displaced posteriorly, 
and the lower loop of the intraocular lens 
will slide inferior to the iris beneath the 
inferior flap of the anterior capsule (Fig 
4). 

In the case of phacoemulsification com- 
bined with a lens implant, the corneal 
opening is extended from the usual 3 mm 
to 6 mm, and the same procedure is 
repeated. 


COMMENT 


Of the more than 1,500 lenses that 
were inserted in the course of our 
practice, the lens glide has been used 
in approximately 1,250 cases. The inci- 
dence of vitreous loss and bullous 
keratopathy has been greatly reduced 
in these patients (unpublished data). 


The lens glide is supplied by MeGhan Intraoc- 
ular Lens Corporation, Santa Barbara, Calif. 


Lens Glide—Sheets and Maida 


Illuminated Orbital Retractor 


e An illuminated orbital retractor that 
has b&en designed especially for micro- 
surgery is made of methyimethacrylate 
and is shaped like an Arruga retractor. It 
is illuminated by fiber optics. Indications 
for the use of the illuminated retractor 
include exposure for repairing scleral 
lacerations, decompressions of the optic 
nerve, and orbital fractures. 

(Arch Ophthalmol 96:147, 1978) 
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ost orbital retractors have been 
designed for retinal surgery, 
which is performed by the majority of 
retinal surgeons without the aid of the 
operating microscope. In addition, 
there are certain procedures in the 
orbit that require additional illumina- 
tion as weil as retraction. Most retrac- 
tors have straight handles and no 
source of illumination. A retractor has 
been designed (Sparta Instruments 
Corporation) that solves both of these 
problems. The retractor is shaped like 
an Arruga retractor and is made of 
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Illuminated orbital retractor. 
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methylmethacrylate that can be illu- 
minated by a fiber optic illuminator. 
The handle is bent so that it will not 
be contaminated when used under the 
operating microscope (Figure). 

Indications for the use of the illumi- 
nated retractor include exposure for 
repairing scleral lacerations, decom- 
pression of the optic nerve, and orbital 
fractures. 


Key Words.—Orbital retraction; illuminated 
retractor; decompression of optic nerve; scleral 
lacerations; orbital fractures. 
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ANTIHISTAMINE / DECONGESTANT 


JCO s studied 
ment of the allergic eye 
Drs. Miller and Wolf 


Reprinted from ANNALS OF ALLERGY. Volume 35, Number 2, August 1975 








A controlled, double-blind comparison of naphazoline hydrochloride 
0.05%, antazoline phosphate 0.5%, a combination of both components and 
a placebo was performed on 51 ragweed sensitive patients presenting al- 
lergic conjunctivitis. Evaluation of respoase at various times after instilla- 
non of medication for lacrimation, coajuactival inflammation, pruritis, 
photophobia and pain showed naphazoline hydrochloride, antazoline 
phosphate and the combination product superior to placebo. The combina- 
tion product was statistically significantly superior for conjunctival inflam- 
mation and photophobia. The need for post-challenge treatment with 
epinephrine hydrochloride was significantly less in those eves treated u ith 
the combination product, demonstrating prophylactic efficacy 


ANTAZOLINE PHOSPHATE AND 
NAPHAZOLINE HYDROCHLORIDE, 
SINGLY AND IN COMBINATION FOR THE 
TREATMENT OF ALLERGIC 
CONJUNCTIVITIS—A CONTROLLED, 
DOUBLE-BLIND CLINICAL TRIAL 


JEROME MILLER, M.D.. AND EDWARD H WOLF, Ph.D. 


Introduction hydrochloride, with the antihistaminic. 

an-azoline phosphate. Naphazoline 
Tue USE OF sympathomimetic hydrochloride has been found to be 
vasoconstrictors and antihistamines to devoid of the customary rebound 
relieve conjunctival congestion as- phenomenon seen with other com- 
sociated with allergic conditions is pounds of its type. When used in 
widespread and well accepted. The combination with antazoline 
combination* tested combines the de- phosphate the synergistic effect of the 


ingestant activity of a sym combination permits a reduction in e 










nmaphazoline hydrochloride dosage and 
duces the possibility of developing 
acute attack of glaucoma in suscep- 
Xe individuals. 

Antazoline phosphate is less irritat- 
ing than other antihistamines* and has 
rte dC Alirey. A been successfully used as topical 
Philadelphia, Pennsyl- herapy for allergic ophthalmological 
cenditions.*!9? The concomitant ad- 
ministration of separate preparations 
of antazoline phosphate and 





*"Vasocon-A, SMP Division € ooper 
Laboratories (P. R.) San German, Puerto Rico 
00753, contains 0.05% naphazoline 
hydrochloride and 0.5% antazoline phosphate 
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With Vasocon -A thers: was 
. no mention of any 
patient complaints in this study 











“No adverse reactions 
were observed or reported 
by any patient during 
the course of this study.’ 


Miller, J. and Wolf, E. H. 
i Annals of Allergy 35:81-86 @ p. 85 
(August 1975) 








(naphazoline hydrochloride 0. ochloride 0.05% and antazoline phosphate 0.596) Sol 
A comfortable 7 

! E 

e LI 

cosmetically acceptable E. 

solution for treatment a 
: E 
of the allergic eye 7 
: TAM 
: E. 
m 

e - B , A 
e Patient Acceptance e Effective Vasoconstriction Ta 
. fe 

not sticky or gummy with minimal irritation to relieve and clear the congested eye  . 
e Prompt Clinical Response e Synergistic Potency | a 
: . . . . Ts 
within minutes after administration therapeutically superior in combination |. 
VASOCON-A £ Precautions: This preparation should be used only ase 
*  (naphazoline hydrochloride 0.05% Indications: — PME with caution in the presence of hypertension,cardiac — 
and antazoline phosphate 0.5%) Based on a review of a related combination of irregularities or hyperglycemia (diabetes). *Y 5. 
Sterile Ophthalmic Solution drugs by the National Academy of Sciences Adverse Reactions: The following adverse reactions « 
clay mM National Research Council and/ Of other may occur: Pupillary dilation, increase in intraocular — - 
information, FDA has classified the indications pressure, systemic effects due to absorption (i.e. E 
ud a seats PST oject; ; hypertension, cardiac irregularities, hyperglycemia). : M 
in Description: A sterile ophthalmic solution having For relief of ocular irritation and/or congestion Dosage: One or two drops instilled in each eye 3 
the fohowing composition: or for the treatment of allergic or inflammatory every 3 or 4 hours or less frequently, as required to — 
« Naphazoline Hydrochloride ............ 0.05% ocular Conditions. relieve symptoms. t 
Antazoline Phosphate ......... eene 0.596 Final classification of the less-than-effective | 
Phenylmercuric Acetate indication requires further investigation. er tiis 15/10... dtOpontn n gin eee Sue jj 
| (preservative) e 9969995592409 40«€900€0999 0.00296 NDC 0058-2881 -15 £3 
In an isotonic, buffered, aqueous solution of sodium SMP m 
e chloride, sodium carbonate and boric acid. Contraindications: Hypersensitivity to one or more » 3n 
tion: Vasocon-A combines the effects of the of the components of this preparation. Smith Miller & Patch Y^ 
* antihistamine, Antazoline, and the decongestant, Warning: Do not use in presence of narrow angle Div. Cooper Laboratories (P.R.), Inc. ^ Pt 
ga. Naphazoline. glaucoma. San German, Puerto Rico 00753  * 881-15 * - | 
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A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC. 


| TOLL FREE NUMBER (800) 854-2790. IN CALIFORNIA (800 542-6000 — — —— 
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Or call your nearest HYD! 


FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGES 
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"DESCRIPTION — T 


|. > "fbufilcon A 55% water 45%) - 


he HYDROCURVE Ii (bufilcon A) Contact Lens 
is a hemispherical. shell of approximately 14 mm chord diameter 





‘and 0,1 to 1.0 mm thickness. The lens material, bufilcon A, is a 


hydrophilic random copolymer of 2-hydroxyethy! methacrylate, 


 N-(1, 1-Dimethyl-3-oxobutyl)-acrylamide, and methacrylic acid. The 


polymer is a 3-dimensionat network of copolymer chains joined by 
trimethylolpropane trimethacrylate crosslinks at a density of about 
one crosslink for every 1400 monomer units. It consists of 55% 


 bufiicon A and 45% water when immersed in normal saline. 


ACTIONS — in its hydrated state a HYDROCURVE II Contact Lens 
becomes soft and pliable. When placed on the human cornea the 
hydrated lens acts as a refracting medium to compensate spheri- 
cal ametropias. The material has a refractive index of 1.43. 


-INDICATIONS — HYDROCURVE II Contact Lenses are indicated 
_. for the correction of visual acuity in persons with nondiseased eyes 


who have spherical ametropias, refractive astigmatism of 1.5C 
diopters or less and/or corneal astigmatism of 2.00 diopters or 


; less and aphakia. 


CONTRAINDICATIONS — HYDROCURVE II Contact Lenses are 
contraindicated by the presence of any of the following conditions: 


~ 1, Acute and subacute inflammations of the anterior segment of 


Or f GO rH 


the eye. 

. Any eye disease which affects the cornea or conjunctiva. 

. Insufficiency of lacrimal secretion. 

. Corneal hypoesthesia. 

. Any systemic disease which may affect the eye or be exagger. 
ated by wearing contact lenses. 


." WARNINGS 


Medicaments and Eye Drops: The HYDROCURVE II Contact Lens 
must be stored ONLY in BOILNSOAK® Sterile Preserved Saline 
Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No ophthalmic solutions or medicaments, including 
conventional hard contact lens solutions, can be used by HYDRO- 
CURVE II Contact Lens wearers prior to or while the lens is ir 
place on the eye. Only the recommended disinfectant soaking 
solutions BOILNSOAK or FLEXSOL, the recommended cleaners. 


GOSORT MATE* or PREFLEX*, NORMOL* Rinsing Solution or the 


recommended lubricating solution ADAPETTES® may be used on 
the HYDROCURVE JI Contact Lens. 

Abrasions and Infections: if the lens becomes less comfortable toc 
the wearer than when it was first placed on the wearer's cornea, 
this may indicate the presence of a foreign body. The lens should 


be removed immediately and the patient examined. If any corneal 
abrasion, ulceration, irritation or infection is present, a physician 


should be consulted immediately. 

Aphakic Patients: Aphakic patients should not be fitted with 
HYDROCURVE II Contact Lenses during the postoperative period 
until, in the opinion of the Surgeon, the eye has healed completely. 
Lens Care Regimen: Patients must adhere to the recommended 
daily lens care regimen of HYDROCURVE II Contact Lenses. Fail- 
ure to follow this procedure may result in development of serious 
ocular infections. " 

Wearing Restrictions: The HYDROCURVE II Contact Lens should 
be removed before sleeping or swimming or in the presence cf 
noxious and irritating vapors. 


_ Visual Blurring: When visual blurring occurs the lens must be re- 


moved until the condition subsides. 


| PRECAUTIONS | 


/.. Storage: HYDROCURVE 11 Contact Lenses must be stored ONLY 


SQFT MATE or PREFLEX. Fresh BOILnSOAK Solution 
used daily for storing the lenses. The HYDROCURVE 
Case must be emptied and refilled with fresh BOILnSOAK Solution. 


in BOILNSOAK or FLEXSOL. Solution, If left exposed to air, the 
lenses. will dehydrate, If a lens dehydrates, it should be soaked 
ONLY in BOILNSOAK or FLEXSOL Solution until it returns to a 
soft, supple state. | 


Cleaning and Disinfection: HYDROCURVE II Contact Lenses must 
be. BOTH cleaned and disinfected daily. One procedure does not 


replace the other. CLEANING is necessary to remove mucus and 


E film from the lens surface. This can be accomplished by using 


either SOFT MATE or PREFLEX on a daily basis. Excessive de. 


s. - posits may damage the lens; therefore, if this occurs, evaluation 
^ Of the lens care procedures Should be made. 


DISINFECTION with a HYDROCURVE Patient Disinfection Unit 
and BOILnSOAK Solution has been tested microbiologically and 


E Shown to be an effective disinfection procedure for HYDRO. 
. CURVE II Contact Lenses. | 


_HYDROCURVE II Contact Lenses must be cleaned daily with 
must be 
Carrying 


each time the lens is stored. 


if a HYDROCURVE Patient Disinfection Unit is not available 


for disinfection of the lenses, the lenses must be boiled in their 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro- 
biologically and shown to be an effective disinfection procedure 


- _ for HYDROCURVE I Contact Lenses. HYDROCURVE 1l Contact 
Lenses must be cleaned and rinsed daily, or after wearing, with 


PREFLEX and NORMOL. The HYDROCURVE Twin Case must be 


emptied and refilied with fresh FLEXSOL prior to disinfecting the 
fenses. Fresh FLEXSOL must be used. daily for storing and dis- 


_ infecting the lenses. - 


WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION: 
_ AND STORAGE SYSTEMS. F 


EXSOL 





NTH HEAT. 


bufilcon A)" CONTACT LENS - 





‘SHOULD NOT. BE USED 


dry with a lint-free towel before handling the lenses. — 
Cosmetics, lotions, Soaps and creams must 


Hygiene: Patients must wash and rinse hands thoroughly, and. 


until the spray has settled. 


Fluorescein: Never use fluorescein while the patient is wearing 


the lenses because the lenses will become discolored. Whenever 
fluorescein | SOlu 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual flüorescein 
irreversibly. $n dioe. hà 

ADVERSE REACTIONS — Serious corneal damage may result 


from wearing a lens which has been soaked in a conventional hard 
contact lens solution containing preservatives which should not 
be used with soft hydrophilic contact lenses. E 
Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 


Very rarely a lens may adhere to an eye as. a result of the patient - 


sleeping while wearing the lens, or wearing a hypotonic tens. If a 
lens adheres for any reason, patients may be instructed to apply a 
few drops of BOILNSOAK Solution or ADAPETTES and wait until 
the lens moves freely before removing the lens. E 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. Re- 
moval of the lenses and a rest period of at least cne hour generally 
relieves these symptoms, P 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient shouid be ex- 
amined to determine their cause. n 
DOSAGE AND ADMINISTRATION — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE II (bufilcon A) 
Contact Lenses. For a detailed description of the fitting technique, 
refer to the HYDROCURVE Fitting Guide, copies of which are avail- 
able from: Soft Lenses, inc., 8006 Engineer Road, San. Dieg®, 
California 92111. B ! 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS, _ 


Maximum Wearing Time 
Day (Continuous Hours) 


Maximum Wearing Time 
Day (Continuous Hours) 


8 
8 
10 
12 
14 
15 e 
all waking hours 


1 
2 
3 
4 
5 
6 
7 


There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the initial daily 
wearing schedule should be stressed to the patient. | 

Care must be taken on the initial visit to assure that the patient 


is supplied with a HYDROCURVE Patient Care Kit and fully under- 


Stands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient heaith and compliance with instructions. 
HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. | 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDROCURVE Patient 
Care Kit. 


HYDROCURVE Transfer Unit (basket)... auu. Cat. #1001 
HYDROCURVE Carrying Case ..... Ro aus tU dan Cat. #1002 
HYDROCURVE Patient Disinfection Unit......... o. Gat, #1003 
BOILnSOAK? Sterile Preserved Saline Storage Solutidn. . . . Cat. #1064 
SOFT MATE? Sterile Cleaner (optional) or............... Cat. #1006 
PREFLEX® Sterite Cleaner (optional).................. Cat, #1016 
ADAPETTES® Sterile Lubricating Solution............. Cat. #1047 
Patient Instructions ...... LEE E Buil Maret dca. nico ED Cat. #1028 


PREFLEX® Sterile Cleaner... vues eeu Cat. #1016 
NORMOL® Sterile Rinsing Solution ........... UMEN >- Cat. #1017 
FLEXSOL® Sterile Solution for Disinfection and Storage .. . Cat. #1018 
ADAPETTES* Sterile Lubricating Soiution............. Cat. #1047 
HYDROCURVE Twin Case... eue nn Cat. #1054 
Patient Instructions ......... (enm snos. Gat, 81025. 
CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT A 
PRESCRIPTION. a € | EE 2 


Soft Lenses, Inc... | | 
8006 Engineer Road. 1... 
, San Diego, California 92111. > . SL 1026/47; 
HYDROCURVE* "xd eer 
Soft Lenses, Inc... < | 
*US. Pat. 3.955.063 


ind creams must not come in con- 
tact with the lenses since eye irritation may. result. If hair spray is — 
used while the lenses are being worn, the eyes must be kept closed — 


is used, flush the eyes with normal saline solution 
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aleridar of Events - 





< 1978 


| January 


3 “Contact Lens Association of Oohibeind odis 
"^ Midwinter National Meeting, Sahara Hotel, 
Las Vegas, Jan 19-22. - 








‘Board of Ophthalmology, Jan 21: 


n. we “tle; Jan 21-22. 
` Midwinter Meeting, Colorado Ophthalmological 
‘Society, Vail, Caio Jan 21-25. 
Clinical - Conventior in Ophthabmology- and 
.Otolaryngology.. Los Angeles Research Study 
Club, Jan 22-26. |. — 


Third Annual Winter Meeting: Utah Ophithalmo- 2 


logical Society, Alta, Utah, Jan 23-25. 


Carillon Hotel, Miami Beach, Jar: 23-07. 


Symposium on tbe Macula, Wastiagton State. a 
Academy of Op ntt aimology, Seattle. Jan 26- 


T: 
_ International, Glaucoma 
Beach, Jan 28-29. ^. 
Put * American Society for Contemporary Ophthal- 


Congress, | Miami 


. mology, Americana Hotel, Miami Beach, dan | 


e 80Feb 3. 


- February 


Ue 


E Florida. Midwinter Seminar, Boca: Raton, Fla, 73 








“ eVimposlum on Facial Surgery. South Lake 
"Tahoe, Feb 5-9- | 


. Glaucoma Symposium, Southern Calitornia Per- 


| 41- | H 

is Rocky Mountain. Meuro-Ophthalmeta Mo 
;Albuquerque, NM, Feb 15-47. 
Microsurgery Courses, State Univar 
E York, Downstate Medical Center, F 


















| gress Houston Feb 22-25, . 


March 












Foundation, Los Angeles, March 4-3. 
Glaucoma. Sympcsiam, Salt Lake: Hilton Hotel, 
*.: Salt Lake City, March 3-4. | 

New Orleans Academy of Ophthalmology: Sym- 











Be. 


„The Orbit: Diagnostic Approaches. and ‘Manaye- 
. ment Decisions, Stanford. POR Hetel, Sano 









ha Francisco, March 9-10. 








} ew Orleans, Marsh 9-11. ut 
ternational’ oe of Ophitnatmic: and 





OKAP and Written: Examination E American a 


: m Sound Academy of Ophthalmology, Seat- | E 


manente Medical Group, Los Angelos: F Feb 10- i 
Baylor - International Ophthalmoic ca (C to. 


; -Pediatric j  Siphthaimotogy, Estelle Doheny Eye : 


 posium. on Cataract, New Orleans, March 4- 


! | | . international 
onal Course in- Sonae tens Fitting, = t 
i iematoon Glaucoma Congress, Kyoto, Ja- 


 Ofelaryhgic Plastic Surgery, Cairo, Egypt, 


. March 10-19. 


. Cryosurgical Seminar, Rudolph Ellender Medi- 
. . caf Foundation, New. Orleans, March 11-12. 
E Spring Fiesta Ophthalmology Seminar, New 


': Orleans, March 13-15. 


^ Symposium of the. American intra-Ocular im- 


plant Society, Los Angeles, March 14-18. 


“International Lens implant Course, Seviskil, 


Netherlands, March 22-23. 


April 


. Pan-Pacific Surgical Association, Hilton Ha- 
. Waiian Village Hotel, Honolulu, April 1-7. | 
` Ophthalmic Plastic Surgery Course, Brookdale - 


Hospital, Brooklyn, NY, April 2-4. 


Corneal, Externa! and Oculo-Plastic Meeting, p American Diopter and Decibel Society, Scotts- 


dale, Ariz, April 2-8. 


Glaucoma Course, Massachusetts Eye and Ear 


infirmary, April 5-7. 


. University of Pennsylvania Alumni Association, 


Philadelphia, April 13-15. 


International Symposium on Cataract Surgery, 


Florence, Italy, April 13-16. 


: Alumni Meeting, University of Texas, Galveston, 


April 15. 


. Jules Stein Lecture and Postgraduate Seminar, 


Century Plaza Hotel, Los Angeles, April. 20- 

LAB. oo 

American Board of Ophthalmology: Oral Exami- 
„nation, Philadelphia, April 23-26. 


West Virginia Academy of Ophthalmology and | 
Otolaryngology, White Sulphur Springs, April © 


26-28. 


S Refresher Course and Walter Wright Lecture, | 


. Hospital for Sick Children, Toronto, April 27- 
28. 


EY Royal Australian College of Ophthalmologists, 


^; Mandarin Hotel, Singapore, April 29-May 5. 


May 


ii Association for Research in Vision and Ophthal- * 


 mology, Sarasota, Fla, May 1-5. 


.. international Field Symposium, Tokyo, Japan, 
= May 3-6. 

Annual Clinical Day, London, Ontario, May 5. 
Second Biennial Symposium, Manhattan Eye, 


Ear and Throat Hospital, May 5-8. 


| International Symposium. on immunology and 


Immunopathology, San Francisco, May 8-10. 


7 International Medical Contact Lens Symposium, 


Kyoto, Japan, May 9-10. 


* International Conference on Myopia, Yoko- | 


.. hama, Japan, May 10-12. 
e Strabismological 
. Kyoto, Japan, May 10-12. 


Association, 


;. pan, May 11-12. 


International. Society. for. ‘Comes, 5 Resear 


International - Congress tor Eye “Researci 
‘Pacific Coast Oto-Ophthalmological “Soci 


. internationa! intraocular. Implant Society, N 


Second World (Congress of Ergophthalmology, 


. American Association of Pediatric  Ophthaimo- - 


A International at Symposium on. Evoked d Potentials, 


International Commission tor Optics, “Madrid, 


: Latin Amican Council on Strabismus 






























Kyoto, Japan, May. 12-13. 
International Congress of Ophthalmology, 
to, Japan, May 14-20. : 
Nemuno-Sato, Japan, May 20-25. 
Newport. Beach, Calif, ‘May. 21-25... 


goya, Japan, May 22-23. 
dune 


Stockholm, Sweden, June 13-16. 
AMA Annuat Ganvention, St Louis, June 17-22. p 3 


July. 
| ogy. Witiemsburg. Va, July 5-9. 


September. 


-University ‘Hospital, bs 

Sept4-6. . . 
internatior ; Lens- Impiant Course, Seviskil 

Netherlands, Sept €-7. | ae 


Nottingham, - England. 









SPD sent 10:17. 


OKAP nd. Written "Exemination; American 
Board et t Ophthalmology; Jan 20. bs 


February - 


Ain, Colombia, Feb 16-20. 





News and Comment 











New President of NOTE of Oph- 
halmology.—At the annual business 
meeting of the American Academy of 
Ophthalmology and Otolaryngology, 
Dr Eugene L. Derlacki of Chicago was 
acted president. He saris Dr 
























"Jan 1, 1978. Dr Frederick C. Blodi 
Towa City was named president- 


ES x shthalmoCryosurgical Seminar.— 
fhe Second Annual OphthalmoCryo- 
urgical Seminar will be presented by 
le. Rudolph Ellender Medieal Foun- 
lation in New Orleans, March 11-12, 
978. For further information eontact 
Jr Joseph A. Baldone, Roof, Delta 
wer, New Orleans, LA 70112. 





a MON Alumni Meeting.—The 
ext annual meeting of the Univer- 
‘sity of Pennsylvania Alumni Ophthal- 
mologieal Association will be held at 
the Scheie Institute in Philadelphia, 
April 13-15, 1978. The meeting will be 
dedicated to Harold G. Scheie, found- 
ing director of the aca The first 
d an 
















a in P iat PE surgery 
be presented at the State Univer- 
of New York, Downstate Medical 
er, and the Brookdale Hospital 
ed a Center | on cles 2-4, 1978. Dr 





"Kor "further . information contact 
iliam Mackler, MD, Office of Con- 
uing.. Education, Brookdale Hospi- 
Medical Center, Linden Blvd at 
pinza, Brooklyn, NY 


| Glaucoma ‘Sheupesfom.—A postgrad- 
late symposium on glaucoma will be 
held March 3 and 4, 1978, at the Salt 
Lake Hilton Hotel, Salt Lake City, 
Utah. The EE is organized by 
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the Uude of Utah, sud the guest 
speakers. inelude Drs Paul R. Lichter, 


Steven M. Podcs, Michael S. Kottler, 
and Henry J. L. Van Dyk. For further 
information contact Mrs Jean Flor- 
ence, Division of Ophthalmology, Uni- 
versity of Utah Medical Center, Salt 
Lake City, UT 84132. 


Congress on Plastic Surgery.— The 
Tenth International Congress on Oph- 
thalmic & Otolaryngie Plastic Surgery 
will be held in Cairo, Egypt, March 10- 
19, 1978. For further information, 
please eontaet Dr Ralph L. Dicker, 245 
E 63rd St, New York, NY 10021. 


Microsurgery Fellowship.—A fellow- 
ship in ophthalmie mierosurgery, un- 
der the direction of Louis J. Girard, 
MD, from January 1978 until July 1, 
1978, or Dec 31, 1978, is available. 
Ability to speak Spanish an asset. For 
information contact Dr Louis J. 
Girard, 4126 Southwest Freeway, 
Suite 500, Houstor, TX 77027. 


Texas Alumni Meeting.—The 
Twelfth Annual Postgraduate Alumni 
Meeting of the University of Texas 
Medical Branch, Department of Oph- 
thalmology, will be held April 15, 1978, 
at the Clinical Seiences Auditorium in 
Galveston, Tex. The guest speaker will 
be Dr William H. Havener of Colum- 
bus, Ohio. 


Diopter Meeting.—The next meeting 
of the American Diopter and Decibel 
Society will be held April 2-8, 1978, at 
the Mountain Shadows Hotel, Scotts- 
dale, Ariz. For further information 
contact Dr E. A. Rittenhouse, 522 
Walnut St, McKeesport, PA 15132. 


Dr Kaufman Takes New Position.—Dr 


Herbert E. Kaufman is leaving the. 


University of Florida, Department of 
Ophthalmology, to become professor 
of ophthalmology and pharmacology 
and head of the Louisiana State 
University Eye Center in New Or- 
leans. Dr Kaufman will assume this 
position at 
1978. 


Medical Group Meeting.—The South- 


ern California Permanente Medical 


Group will hold its First Annual 
Ophthalmology Symposium Feb 10 


LSU effective Jan 1, 


and’) 1, 1918. The topie will ru "lg - : 
coma.” The speakers will be Dr. Paul ue 
 Liehter of Ann Arbor, Mich, Dr . 
Steven Drance of Vancouver, Canada, 


then of San. Diego, and E 
Dr Dunbar Hoskins of San Francisco. — 
For further information contact Shir- 


Dr David Wort 





ley Gach, Coordinator, Southern Cali- . 
fornia Permanente Medical Group, . 
Education and Research Department, QUE 


e Sunset Blvd, Los Angeles, CA a 


Fiesta Ophthalmology Seminar.—The S 
Third Annual New Orleans Spring _ 
Fiesta Ophthalmology Seminar will be. 


held April 13-15, 1978, at the Royal - 
Orleans Hotel. For further informa- ^ 


tion contaet Robert F. Azar, MD, 144 x 
Elk Pl, Suite 1501, New Orleans, LA 
70112. 


Spring Meeting of West Virginia 
Academy.—The National Spring Meet- 
ing sponsored by the West Virginia | 


Academy of Ophthalmology and Oto- 


laryngology will be held April 26-28, - 
1978, at the Greenbrier Hotel, White | 
Sulphur Springs, West Virginia. E 
Among the ophthalmologic guest - 
speakers will be Drs Robert C. Drews, > 
Jared M. Emery, Richard P. Kratz, ` 
Bruce E. Spivey, and Bradley R. 
Straatsma. For further information 
contact Dr J. Elliott Blaydes, Blaydes 
Clinic, Corner of Frederick & Wood- 
land Ave, Bluefield, WV 24701. 


Symposium on Evoked PotentialS.— 
An international symposium on 
evoked potentials (visual, auditory, 


and others) will be held in Notting- - 
ham, England, Sept 4-6, 1978. Offers — 
of papers are invited from scientists 
and clinicians. For further informa- .. 


tion contact Colin. Barber, Medical 
Physics Department, University Hos- - 
pital, Nottingham, NG7 2UH, En- | 


gland. , 


* 


+ 
+ 


Research Grants Available.— The Na- 
tional Soeiety for the Prevention of 
Blindness announces the availability _ 


of research grants not to exceed $5,000 | 


a year for the studies of eye function l 
and disease. ‘Application forms fof 
research. projects and further infor- 


mation may be obtained by writing to 
the Committee o 


jasic and Clinical 
Research, N al Society for the 
Prevention of Blindness, Ine, 79 Madi- 
son Ave, New York, N Y. 30016. 









One great name... 
Marco. 


Practitioners differ. So do lens- ing contact lenses, and a full 0-90 

meters. That's why Marco has two degree tilt inclination. 

models: Which Marco lensmeter is right 
The Marco 101, with external for you? Call your Marco distributor 

power and axis readings. today for a demonstration of both. 
The Marco 201, with internal, Then select the one that meets 

through-the-lens readings, for prac- your needs. 

titioners who work in subdued 


lighting where external readings 17] m ARCO 


are difficult. Where Seeing Le Believing 


Both models feature as standard 
equipment an American-style cross- 
line target; a prism compensator; 

a smaller aperture for ease in read- 


Marco 201 
; *7w Internal readings 
- z y t} 


ys 


a _ 4409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 








"CLINICAL CON FERENCE 
APRIL 19-14, 1978. 















: | IODALITIES IN. OPHTHALMO LOGY" 
STRABISMUS PLASTICS INTRAOCULAR LENSES RETINA 


GLAUCOMA PATHOLOGY | a 


























: Charles F. Barer, M.D. | Charles D. Kelman, M. D. 
| Humberto J. Belloso, M.D. Richard S. Koplin, M.D. 


5. | Richard D. Binkhorst, M.D. Abraham Kornzweig, M.D. 
| J. Elliott Blaydes, M.D. James J. Koverman 
~ | Jorge N. Buxton, M.D. . Gerard R. Labay, M.D. 
| Francis E. Cangemi, M.D. Solomon Liebowitz, M.D. | 
| Chin Wing Chu, M.D. | A Mirginia Lubkin, M.D. 
-| D. Jackson Coleman, M.D. | Richard Mackool, M.D. : 
| Robert A. D'Amico, M.D. Donelson R. Manley, M.D. 
.| Robert Della Rocca, M.D. Francis A. Manopoli, M.D. 
|. | Gerard De Voe, M.D. | Thomas W. Materna, M.D. 
*- (- Car L. Fetkenhour, M.D. James C. Newton, M.D. - 
^. | John R. Finlay, M. D. ! Robert D. Reinecke, M.D. 
| G. Peter Halberg, M.D. A. Benedict Rizzuti, M.D. 
| Mark E. Hammer, M.D. William E. Scott, M. D. ° 
. John S. Hermann, M.D. John T. Simonton, M.D. 
.. Frank B. Hoefle, M. D. Hampson A. Sisler, M.D. 
- Gerald B. Kara, M.D. | Byron C. Smith, M. D. | 
-Norman Jaffe, M. D. | Thomas C. ‘Spoor, M.D. | 
-Gerald B. Kara, M.D. Suzanne VerenneausPIOUDhan, M. D. 
s | Joseph B. Walsh, M.D. 


OTHERS TO BE ANNOUNCED - 


Registration Fee: $100. 00 (luncheons included) _ 
"b 2s Residents: $50. 00 (luncheons euden 


This Cohlerénte qualifies for 16 credit hours towards the Amencer Medical Association Continuing , l 
. Medical Education Physicians Recognition Award 


For | program and further information, please write: 


| Jane Stark, Conference Registrar 
_ New York Eye and Ear. Infirmary e | | 
‘Nee East Fourteenth Street es en? m d sd 





LOG 2 
XENON ARC 
PHOTOCOAGULATOR 


MONOCULAR INDIRECT ATTACHMENT 


LOG-2 INDIRECT 


= Over 800 in use by leading ophthal- = Erect image 
mologists and institutions 
a Variable illumination 
& Portable 


= Plugs into standard wall socket a Full field illumination independent 
of selected reaction size 
*s U.S.-made 


= Direct and indirect viewing = Easy installation on existing Log-2 


CLINT EX -asion or (HH) 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. varian 


PLEASE SEND MORE INFORMATION 

[.] L0c2 [ ] INDIRECT OPHTHALMOSCOPE 
Name Title 

Hospital or Clinic 

Address 


City State Zip 


CLINITEX, INC. @ 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 





SECOND BIENNIAL | 
. OPHTHALMOLOGICAL SYMPOSIUM 


MANHATTAN EYE, EAR AND THROAT HOSPITAL ALUMNI ASSOCIATION 
Friday and Saturday, May 5 and 6, 1978 at the Hotel Pierre, New York 





Guest Speakers 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 


Host Faculty Symposium Chairmen Certification Fee: $200.00 
The Alumni and Staff Brian J. Curtin, M.D. 14 credit hours in Category Includes 2 luncheons, coffee 
Manhattan Eye, Ear Arnold I. Turtz, M.D. 1 of Physicians’ Recognition breaks and cocktail party. 
and Throat Hospital Award of the American Residents' fee $75 with letter 
Medical Association from Department Head. ^ 
a 
The two-day program will cover anterior segment microsurgery, Write for information to: 
specialized cataract techniques (phacoemulsification, pseudophakos William E Regan, Jr., M.D. 
implantation), vitreous surgery, photocoagulation, plastic surgery, Registrar 
glaucoma, ocular motility and miscellaneous subjects. 421 Huguenot Street 
Registration limited. . New Rochelle, N.Y. 10801 
SP SG EUR | | AT RG: {Rh see) C430 44 HONVS LIRE RENI Ie n 








PRACTICE 
INDIRECT BINOCULAR 
OPHTHALMOSCOPY 





Department of Ophthalmology and 
Jules Stein Eye Institute, UCLA 
School of Medicine, seek applicants 
for the newly established Wasserman 
Professorship of Ophthalmology. 
Ophthalmologists and ophthalmic 
scientists dedicated to a career in 
vision research and teaching are 
encouraged to apply. The Search 
Committee favors candidates with an 
interest and background in clinical 
and basic ophthalmic research. 

Submit applications or nominations, with 


Curriculum vitae, bibliography, and letter 
discussing career goals, to 


Chairman, Wasserman Professorship 
Search Committee 
Jules Stein Eye Institute 
UCLA School of Medicine 
Los Angeles, California 90024 
Applications and inquiries will be treated 
in strict confidence. 


UCLA is an Equal Opportunity /Affirmative |. 
Action employer and welcomes all applica: . 
tions, regardless of sex or ethnic origin, 







As described in Arch Ophthal - Vol 85, May 1971 






e 
For information write to: MODEL EYE 
5827 ConwayRd. Bethesda, Md.20034 
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Fast, sure, diagnoses 
with OCU-SCAN, a hand-held Ultrasonic scanner. 


You get high resolution, magnified cisplay of intra-ocular and orbital areas by 
simply holding a lightweight ingenicusly engineered probe lightly against the eye- 
lid. There is no patient preparation in this procedure. Special requirements are 
accommodated by many built-in flexibilities—real time and gray scale displays, 
“A-scan” display, optional digital biometric measurements, 
optional image storage modes, and more, all in a minimum of 
space. Send this coupon for complete data. 






This Sonometrics "B-scan" display revealed, in seconds, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 
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a es o3 SEMI-ANNUAL : 

E. Po Oruloplastic Surgical Dissection Course ` . 
¢ ; af the 


Nem York Medical College - Westchester County Medical Center 


Wednesday, May 17, 1978: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 
Thursday, May 18: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 
Friday, May 19: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 


Saturday, May 20: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergman; V. Boniuk; R. Coburn: 
N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht: 
T. Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


OBJECTIVES; Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


INQUIRE: 
Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 
Limited Enrollment 630 Park Avenue 40 hrs. credit 
New York, NY 10021 Category |, A.M.A. & C.M.E. 


(212) 734-1010 






Wanttoretire | THE TIME-SAVER! 


gradually | FIXES YOUR PATIENT’S EYE WHERE YOU WANT IT! 


with equity ? warch IT ó 


Attracts and holds fixation for 
Ophthalmoscopy, Tonography, 
Slit lamp, Retinoscopy, etc. 


TWO MODELS 


Watchit™ Sr. — about size of 
20/400 E — white light bulbs 
(replaceable from front p.r.n.) — ` 































excellent for 20 foot lanes, ` — e Attracts young and old ; 
even with high refractive errors e Bulbs light sequentially to pull 
without glasses. $119.50 ea. fixation centrally 
Watchit™ Jr. — about size of e All solid state — no moving 
20/200 E — red LED's (solid state parts — only the light appears 
brilliant red lamps). Used in to move 
. P pairs to right and left of chair or € 115v a.c. 50/60 HZ (other 
It's just one of singly for mirror lanes and voltages had Ad i 
ds s is the specialties we shorter distances. $119.50 ea. e Controlled from switches in e 
9 | offer exclusively Ohio residents add 5.5% sales tax. your present console. 
c7 ALY ve ame nm ee ee ee NES ee eee ee uan ee 
Sy y to ophthalmology. À 


OCUTRON COMPANY DEPT. A01 















| PRACTICE ae roti ier NN 
P s ^ DEVEL IAEN TF [] Bill me plus postage [J Senior [] Junior - 
| Ex EAR : | 


————————— M — € ÀÀ P — — He 


* 100 WHITE SPRUCE BOULEVARD/ROCHESTER, N.Y. 14623/(716) 461-3680 
Outside New York State, call toll-free (800) 828-5058 













Address E is 
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Prefrin always gets the vote 
when the éyé$ have it. 


For redness, irritation and dry- Prefrin combines the decongestant 
ness, recommend Prefrin* activity of phenylephrine with Liquifilm* 

It's unanimous. Chairman of the to bring fast relief to insulted eyes. Prefrin 
board, secretary, even the Janitor— whitens red eyes and quells the itching 


demand prompt attention when ocular and aching sensations. — 
Ansult occurs, be it allergy induced, And the Liquifilm lubricates, soothes 


smog or tired eyes. and prolongs drug contact time. 
Coupled with corneal drying Say nay to ocular insult. Recom- 

... the irritability, itching and dis- mend Prefrin when your patients 

comfort, can get downright annoy- suffer red, dry irritated eyes. 


e ing. Especially in smoke-filled Pref E m 


rooms like this. 
Soothing relief when the vote’s in. 








: AIRAN 


Bit" < Pharmaceuticals, Inc. Irvine, California, U.S.A. / Pointe Claire, PQ., Canada 














4 "june 15 16, 17, 1978 | 
| Golden n Gateway Holiday Inn (Free Parking) 
San Francisco 































i Cataract surgery: new methods, including phacoemulsification and intraocular | 
lenses | ddl "og 
] Diagnosis and treatment of macular eee 

Ophthalmic endoscopy 

Glaucoma: new methods in diagnosis and treatment 

Advances in the treatment of ocular infection 


Up-to-date information on flucrescein, retinal and vitreous surgery, and malprac- 
tice — | 


New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 
Cryosurgery for lid problems 

New instruments 





ACULTY : 7 | John L. Norris, M. D. 

Gilbert W. Cleasby, M.D., Chairman Alan B. Scott, M.D. 

Jerome W. Bettman, M.D. William H. Spencer, M. D |. 
John C. Cavender, M.D. Bruce E. Spivey, M.D. . 
Byron H. Demorest, M.D. | Robert L. Stamper, M.D. i 
Wayne E. Fung, M.D. | William B. Stewart, M.D. 

William C. McBain David W. Vastine, M. D. 

i Alan S. Nakanishi, M.D. Robert G. Webster, Jr., M. D. 


Category A credit for the American Medical Penn Physician Recognition Award and the 
California Medica’ Association Physician Certification Program in Continuing Medical Education. 
a6 hours oo) 








. REGISTRATION - 
~ Highlights of Modern Ophthalmology (fee $195.00) 


> Residents- and Fel lows (fee $75.00) 
June 15-17, 1978 


. MD. 


e N Nan me OSA EEE T EEA s P | 
(As you wish if on your badge) 





Check. made Payable to PACIFIC MEDICAL CENTER. should accompany this application to: 
Zn . Continuing Education - 
Pacific Medical Center. 
P.O. Box 7999 

‘San Francisco, CA 94120. 
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Control your room lights . 





DLL 


LAM MUSCLE BLINKER 





FIXATION 
w 


Eo 


MANUAL OVERIDE 


... with the 





Automatically 










J. AUTOSWITCH 


One rule of ophthalmology states that room and fixation 
lighting must be adjusted for an examination. But no rules 
state that you have to waste your time and effort making 
those adjustments. 


Consider, then, Diversatronics’ remarkable Autoswitch. All 
you do is lift the instrument you need from its holder on 
the Autoswitch, and roam and fixation lighting are adjusted 
—automatically—to the proper use of that instrument. 
Replace the instrument, and the room is returned to its 
original lighting. 


The simply-installed Autoswitch can be fit into any of your 


and indirect ophthalmoscope. 

Space-age construction guarantees years of 
effortless, automatic lighting. And, for special instances, 
manual overrides are included on the control panel. 


Send for our brochure and find out more about the Auto- 
switch. It’s one idea of ours that should make your medical 
life a lot easier. 


Aren't you glad we thought of it? 


Here’s how the Autoswitch works: 








m 


own cabinets in the examination room... or you may order DOCTOR LIFTS , 
A your Autoswitch in one of our special custom cabinets. Up ceuTuatmoscore a sa ED MON LEVEL ae 
to four hand instruments may be placed on the Autoswitch [ INDIRECT OPHTHALMOSCOPE ON REC NEES 
panel (Autoswitch medel available for re-chargeable in- ^ — wuscieucnr MA 
struments); separate provision is made for the slit lamp ON EC, 2E 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 * 
Philadelphia + New York * Boston * Los Angeles + Chicago + Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA @ 


. KEELER /DIVERSATRONICS 











, (ECHOTHIOPHATE IODIDE 


FOR OPHTHALMIC SOLUTION) 


for accom l [ ` o dat ive 


> The emot onal impact of accommodative esotropia on a 
- young child need not necessarily be followed by the 
© trauma of surgery er the inconvenience and problems 
associated with wearing and caring for prescription 
-—  lénses.Tke agent fr quently used in the diagnosis of the 
— » conditicP is the same agent that can be used to correct 
i the accommodative factor without inconvenience to 
yc jung patient. 


; In diagnosis.. -Cne drop of PHOSPHOLINE IODIDE 
z 0125% instilled daily in each eye prior to retiring, for 

— two or three weeks; will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment... there isasignificantaccommodative 
= factor present, the continued use of PHOSPHOLINE 
*. IODIDE slone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
p IODIDE acts by altering the accommodative conver- 

- gence/accommodation relationship in a favorable way, 
-  sothat near vision is obtained with less accommodative 
, effort and fusion can frequently be reestablished. 

' If corrective lenses are necessary, PHOSPHOLINE 
JODIDE may permit the use of single vision lenses in- 
stead of biocels 

































































































BRIEF SUMMARY | s» 
[For full prescribing information. see package circular ) : 
PHOSPHOLINE IODIDE? "E 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLI 
PHOSPHOLINE IODIDE is a long-acting chol inesterase nf 
itor for topical use. : 
indications: Glaucoma — Chronic open-angie gi aucoma 
Subacute or chronic angle-closure glaucoma after iridect 
where surgery is refused or contraindicated. Certain no 
secondary types of glaucoma, especially glaucoma follo 
cataract surgery. 

Accommodative esotropia ~ Concomitant id iud. with 
significant accommodative Mic da 
Contraindications: 1. Active uveal inflammation. j 
. 2, Most cases of angle-closure glaucoma, due to the pc 
ot increasing angle block. 

3. Hypersensitivity to the active or ihactwe ingredients;: is 
Warnings: 1. Use in Pregnancy: Safe use of anticholinestera 
medications during pregnancy has not been established, rv 
has the absence of adverse effects on the fetus or on the: es 
tion of the neonate. i 

2. Succinylcholine should be adm: inistered only with grea 
caution, if at all. priorto.or during general anesthesia to pati 
receiving anticholinesterase medication because of possi 
respiratory Or cardiovascular collapse 

3.Caution should be observed in treating glaucoma wit 
RR iN ODIDE i ir ee who ae at the same AME 











effects. 2. 
Precautions: 1. Gonioscopy is recom mended. prior toi initi 
of therapy. g 

2. Where there 1s a quiescent uveitis or a history of this cO 
tion, anticholinesterase therapy should be avoided or us 
cautiously because of the intense and persistent m OSIS é ind 
ciliary muscle contraction that may occur. 

3. While systemic. etfects are infrequent, proper use of 
requires digital compression of the nasolacrimat ducts tor à 
minute or two following instillation te minimize drainage 
nasal chamber with its extensive absorption area. The hand 
should be washed immediately tollowing instillation. 

4. Temporary discontinuance of medication is necessary 
salivation, urinary incontinance, diarrhea, profuse swéatin 
muscle weakness, respiratory difficulties, or cardiac irregu rig 

Cu i 

5. Patients receiving PHOSPHOLINE IODIDE who arë ex 
posed to carbamate or arganophosphate type insecticides. d 
pesticides (professional gardeners, farmers, workers in Dia 
manufacturing or formulating such products, ete.) should t 
warned of the additive systemic effects possi ibte from absor 
of the pesticide through the respiratory tract or skin. During E 
periods of exposure. to such pesticides, the wearing Of respirsitol 
masks, and frequent washing and clothing changes may be» 
advisable. st 

6. Anticholinesterase drugs should be used with extreme. 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances. peptic uee 
nounced bradycardia and hypotension, recent myocardial E: 
infarction. epilepsy, parkirisonism, and other disorders tha ma 
respond adversely to vagotonic effects. : 

7. Anticholinesterase drugs should be emp toyed prior, io: 
ophthalmic surgery only as a cor hsidered risk pacer se of hel 
possiDie oc currence of h T 





retinal iN lain 
Adverse Reactions: 1 Although the relationship. ian ofret 
detachment to the administration of PHOSPHOLINE lOO 
has not been established, retinal detachment has been repa ex 
in a few cases during the use of PHOSPHOLINE IODI DET in 
patients without a previous history ot this disorder. 
2. Stinging. dde tacrimation, id muscle twitching. | 
conjunctival and ciliary redness, browache, induced. id Di 
visual blurring may occur. jx 
3. Activation of latent iniiis or uveitis may. occur, 
4. Iris cysts may form, and if treatment 6 continued, may 
enlarge and obscure visicn. This occurrence is more iredi 
children. The cysts usually shrink upon discontinuance of 
medication, reduction in strength of the drops or frequenéy. 
instillation. Rarely, they may rupture or break free into the ` 
aqueous. Regular examinations are advisable when the dru 
being prescribed for the treatment of accommodative eso 
5. Prolonged use may cause conjunctival thickening, obs 
tion of nasolacrimal canais. TC 
6. Lens opacities occurring in patients under treatment fo 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally ity 
normal monkeys Routine examinations. should accompar 
clinical use of the drug 
7. Paradoxical increas ein intraocular pressure may,follow 
anticholinesterase instilation. This may be alleviated by pres 
ing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine. 2 mg parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chioride). 25 mg per. 
intravenously: artificial respiration shouid be given if necessar 
How Supplied: Four potencies are available. 1.5 mg Dad 
ior dispensing 0.03% solution. 3.0 mg package for 0.06% 
solution: 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution, Also contains potassium acet 
(sodium hydroxide or acetic acid may have been incarp 
adjust pH during manufacturing), chorobutanol (chloral 
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The (Haag-Streib 
" SlitLamp900 


is a lifetime investment... | 
and so is the service 
that comes with it. 


Owning or operating a Slit Lamp 900 means owning 

and operating the original. It also means you have the e 
world's most reliable instrument which offers all the 

benefits of superior ease of operation, superb accuracy 

and unmatched quality. 5 


Made by the world's leader in ophthalmological and 
related instrumentation, the Slit Lamp 900 is a lifetime 
investment and so is the service that comes with it. 


Our field service organization is composed of 
technicians who have served a minimum of five years 
in both manufacturing and service before qualifying 
for assignment to the U. S. 





From February through April 1978, we will be 

making service calls in Connecticut, 

Massachusetts, Rhode Island, Vermont, New " 
Hampshire and Maine. (Please reply by February à 
10, 1978.) 


If you are in this area and have a Haag-Streit instrument 
that you wish to have serviced, please let us know. ° 
Just fill in the coupon, send it to us and we'll respond 
; as soon as we hear from you. If you prefer, just give 
Delivery from stock us a call and have your serial numbers handy. 


If you don't own the world's finest, original Slit Lamp, 
isn't it time you did? 





For Service or Which Haag-Streit instruments 
Product Information Contact: would you like to have serviced? Comments as to functioning of instruments : * 





Goldmann No 
Pe SiitlLamp No. 900 ... 


ETE Da eee 7 


3 Javal Ophthalmometer NO. mada Deda 





Subsidiary of 4 Goldmann Perimeter M PISOS TTE n 
Haag-Streit AG, Berne, Switzerland 

Other Haag-Streit Instruments 0 
6 Industrial Park Indicate best fime for servicing; in so far as MO TU WE TH FR SAT 
Waldwick, New Jersey 07463 possible, we will comply : Ee XI ops DI o d 

€ 
(201) 445-1110 + 
SNEET onn CITY 


STATE _ zip 








BAUSCH & LOMB 
FELLOWSHIP 
IN 
CORNEAL DISEASES 


Applications for fellowship 
grants must 
be submitted to the selection 
committee chairman by the 
15th of February, 1978. 
Two fellowships at $15,000 are 
available. 


SELECTION COMMITTEE 1978 


Peter R. Laibson, M.D., Committee 
Chairman 
Wills Eye Hospital, 1601 
Spring Garden St. 
Philadelphia, Pa. 19130 


Harold G. Scheie, M.D., Scheie Eye 
institute, 
Philadelphia, Pa. 


Chandler Dawson, M.D., University of 


California, 
San Francisco, Calif. 


9 









THE DEPARTMENT OF OPHTHALMOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 
OPHTHALMIC PLASTIC SURGERY 
Under the Direction of 
VIRGINIA L. LUBKIN, M.D., F.A.C.S. 

Stanley M. Blaugrund, M.D., Morris Feldstein, M.D., Murray A. 

Meltzer, M.D., Steven M. Podos, M.D. 

Visiting Faculty: Crowell Beard, M.D., John S. Crawford, M.D., 
Robert C. Della Rocca, M.D., Evelyn Marshall, 
B.A., Norman Orentreich, M.D., John T. Simon- 
ton, M.D., Byron C. Smith, M.D., Everett R. 
Veirs, M.D. 
February 15, 16, 17, 1978 

Wednesday, 9:00 AM to 5:00 PM; Thursday, 8:30 AM to 5:00 PM; 
Friday, 8:00 AM to 5:00 PM 

(3 Sessions) 
This course will be held at the Mount Sinai Medical Center, 
New York City. 
Fee: $250. 















































Apply To: Director, The Page and William Black Post-Graduate 
School of Medicine; Mount Sinai School of Medicine, One Gustave 
L. Levy Place, New York, N.Y. 10029. Tel.: (212) 650-6737. 












' THE, NEW OPHTHALMIC -- x 


MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


srhis ultra-high quality, nearly indestructable gente. 


tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4" wide by 11 %2” long) 


and is designed to hold all brands of ophthalmic medica- 


tions. It includes a plastic fluorescein strip holder. 

The tray is of heavy guage aluminum, can easily be 
' immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 

It comes in brushed alloy finish and a wall mounting 
'bracket is also available. 
No examination area is complete 

without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 






/—— divesanks — 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 


| 
| 
| Please send me 
| 





——— 


mounting brackets at $2.00 each 


Enclosed is my check for Please bill me 





Name 





Addres s “| 


Pipes c Phone E | 





City 








| State óS cr SEE s 
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The Lens. 


IOLAB has developed The Lens. 
Unsurpassed in Visual Acuity and Precision ` 


ESA 
p- 





Shown: Model No. 91 “Choyce”Style lens 






You've been asking for quality in a 
lens equal to that of your surgery, and 
now it's here. lolab has taken fifteen years 


of practical experience in precision ff Roce sy C ) E. | 
optical design and fabrication and applied TNCS SAM. DAL STR bep, SPI s 
it to the intraocular lens. This experience | - 
has been used in manufacturing a lens 
not only excelling in its physical attributes, 
but also in its exceptional contribution to 
the eye as an optical system. 

lolab has imparted in its lenses 
the visual acuity (resolution), surface 
finish, and power error normally associated 
with that of the finest precision glass 
lenses. The uniform “flatness” of the 
Plano surface, and in the case of the - 
“Choyce” style anterior chamber lens, 
the footplates, is checked against a 
precision, optically flat test plate. 

So look into the company that 






Model 31P 


( 
rt 


Model 61P 







Model 24P 


Nr 


Model 71P 






G . introduced the non-hydrolizing "prolene"* 
loop and the permanently engraved 
e identification system on every lens. ° 


*Product of Ethicon Inc. 





Pisce TRA The Precision Optics People 
560 West Terrace Way, San Dimas, California 91773 e 
> Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 AXES ri 








RE Opkitlialmology, the An: the Law, and a Bit of 

i iri by Jerome W. Bettman, Sr, MD, FACS, 

. 117 pp, no illus, $20, toes Ala, Aescula- 
pis Publishing Co, 1977 


"This monograph is — on an 
instruction course, which the senior 


= Dr Bettman gives every year at the 


— . American Academy of Ophthalmol- 
< ogy. The text is based on personal 
. experience complemented with a 
. . great deal of sagacity, perspicacity, 

. and good common sense. Tke author is 





. one of the most highly regarded - 


T: ophthalmologists i in this country, and 
. he also has the gift of expressing 
^ himself lueidly and to the point. The 
iS main topics covered are: the malprac- 
* . tice threat, the question of informed 
A consent, and the development. and 
logistics of a malpractice suit. In addi- 
tion, the author gives the results of his 
study of cases of alleged malpractice 
that he collected some years ago and 
^; presented,as a scientific paper before 
cC othe Academy; this series covered 208 
^«*:oeases of claims, more than half. of 
which were maloccurrences and less 
than half of which were cases of actual 
malpractice. 


This book is an excellent introduo- 


LE tio tion to a difficult problem. 


Pc. Brot, MD 


Iowa City 


d - Contact Lens Correction, by Norman Bier, DSe., 
; C FBOA, HD, FAAO, DORTH, DELP, and Gerald 
“E. Lowther, OD, PhD, FAAO, 520 pp, with illus, 
$24.50, Woburn, Mass, Butterwerth & Co, 1977. 
. Contact .Lens Correction by Bier 
and Lowther is a lengthy and ency- 
oe text. The book is divided in 
“five sections. In *the introductory 
“section, basic anatomy and physiology 
of the oeular structures relevant to 
-contact lenses are well presented. In 
. addition, there is a rather detailed 
chapter on the opties of contact lenses. 
 Íneluded in this first segment are 
` chapters on lens materials and manu- 








..factüre and on various solutions and 
< containers required for care of lenses. 


The proper examination of the contact 
18 patient is also outlined in depth. 
icd the second. section, there are 












detailed chapters dealing with haptic 
or. scleral lenses. 


gains a rather clear view of the 
techniques involved. Section 3 con- 


cerns hard corneal lenses. Again we. 
are exposed to an exhaustive teaching 


guide to the production, design, 
fitting, and modifying of these lenses. 
The authors present, in addition, 
detailed instruction for fitting the 


more difficult patients such as those 


with residual astigmatism, highly to- 
ric corneas, and presbyopie require- 
ments. Follow-up care is also out- 
lined. 


The subject of the fourth section is — 
soft, or flexible, lenses. These are 
discussed in a manner similar to the 
discussions of the haptic and corneal | 
lenses in earlier chapters. Finally, the- 
authors go into the fitting of special . 
patients, such as adult and juvenile - 


aphakes, and patients with keratoco- 
nus, aniridia, bullous keratopathy, and 
exposure — keratopathy. 


keratology is happily played down, 
since the authors present the obvious 
ill-effects and call for serious investi- 


gations of this technique. The idea of 
preventing the progression of myopia ` 


by using contact lenses is also justly 
questioned. 


Appendices follow with tables con- - 
cerning vertex distance and power 
. relationships, radius of curvature to 
diopter conversion, keratometer read- 


ings and radii of curvatures, and 
finally, thicknesses of lenses of vary- 


ing power. In the closing pages of the - 


book, there are nice color photos of 
various types of hard lenses on 
corneas with fluorescein patterns, and 


photos of flexible lenses to depict | 


proper and improper fit. 


The authors have produced a text | 
that may contain more information on . 
contact lenses than most physicians 


would want to know. The book is a 


good reference tool I think it is | 
primarily a book for the serious 


student of. contact lenses. Surely there 
Their value is | 
discussed as are the methods of — 
. production and fitting. Certainly one 
quite nicely produced book that would 


the interested practitioner. 


ed 3, by Gunter von Noorden, MD, 211. pp, 520 


clinical photos and illustrations have 


Irrigating | 
lenses and the medication delivery - 
systems are briefly mentioned. Ortho- 


with quantitative diagnosis of strabis- 


deviations, both objectively and sub- 
jectively. This area is covered sim 


the sensory state is dealt with and 
. covered in an extremely scientific 
way, and is very complete. The sixth 


ical photos have been greatly im- 
» proved. Added to this chapter is the - 
recently described nystagmus com- 


section dealing with diagnosis of- 
eal divergence and inferior oblique 


 overactions are mentioned. The dif- 
. ferences between these two are not 

















































is much information that is useful to 
persons at all levels of expertise. At 
$24.50, this is a reasonably priced and 


be a useful addition to the library of 


Joun H. MENSHER, MD 
Iowa City + CR 


Von Noorden-Maumenee's s Atlas: of Stiabisan 


illus, 34 in color, $31.50, St Louis, Cv Mosby t 
1977. | d 


Von. Noorden’ s Atlas of rabiem 
still is one of the mainstays in text- 
book education i in the field of strabis- 
mus. The third edition is. improved . 
over the second edition in that the. 


been greatly improved. - Ei 

The first chapter déals with anato- 
my and physiology of the extra ocular 
muscles, and is very similar to the 
second edition. The second chapter | 
covers pseudostrabismus very succint: : 
ly. A 
In the third chapter, the qualitative - 
diagnosis of strabismus, including. the 
cover test and the cover/uncover test - 
is very clearly demonstrated and 
explained. ‘The fourth chapter deals 


mus, including methods of measuring 


larly in the second edition. ; 
In the fifth chapter, evaluation: 


chapter deals with evaluation of the 
motor state. In this chapter, the elin- 


pensation (blockage) syndrome. In the | : 


vertical deviations, dissociated verti- 


made very clear in the text, P 
discussion of "A" and “ve patterns is 
















































complete and includes excellent photo- 
graphs. 

The seventh chapter deals with 
special forms of strabismus, such as 
ecommodation in esotropia, conver- 
ence spasm, and various nerve 














“Ali in all this is an excellent contri- 

bution, which is highly recommended 
for any student of strabismus, and is 
an excellent reference for any practi- 
tioner who deals with strabismus in 
his o or her practice. 
ei | WiLLIAM E. Scorr, MD 
Iowa City 





ymposium ¢ on Retinal Diseases: Transactions of 
iew Orleans Academy of Ophthalmology, New 
Orleans Academy of Ophthalmology, 354 pp, with 
is 7. 50, St Louis, CV Mosby Co, 1977. 


This. book consists of the manu- 
ripts submitted by the nine contrib- 
ing speakers at the 1976 spring 
mposium sponsored by the New 
Orleans. Academy of Ophthalmology. 
‘here are. three major sections: 
vitreous surgery, diabetic retinopa- 
hy, and macular disease. This ambi- 
ious project appears to have resulted 
"dn deficient coverage of all three 
Subjects. 

The first nine chapters on vitreous 
surgery contain discussions on office 
screening procedures, indications for 
surgery, and ultrasound evaluation. 
While two of the more popular instru- 
‘ments. are not represented, there is 
-overemphasis on instrumentation and 
technique and, unfortunately, a lack 
of surgical results. 

Providing rather heavy reading, but 
portant to all ophthalmologists is 
e opening chapter on diabetic reti- 
opathy, which discusses the technical 
esign and ethical considerations of 
ndomized clinical trials. The re- 
aining eight chapters are of variable 
uality and include such topics as 
echniques of focal and panretinal 
photocoagulation, pituitary ablation, 
nanagement of traction detachments, 
nd discussions on macular edema and 
‘on complications following photocoag- 
‘ulation or vitrectomy in diabetics. 

© The book is saved, perhaps, by 
several'excellent chapters on macular 
. disorders, including subretinal neo- 
' vascularization, central serous reti- 
nopathy, ocular histoplasmosis, retinal 
pigment epithelial detachments, cho- 
roidal and retinal vascular occlusive 
disease, macular edema secondary to 
_prench vein occlusion, and a group of 


| “unusual macular diseases. Somewhat 
+ 








£470 * Arch Ophthalmol—Vol 96, Jan 1978 


out of place in the symposium is an 


article on management of retinal 
detaehment secondary to macular 
holes. 

The transcripts from the panel 
discussions complete the text and 
provide the weakest segment. The 
questions and answers are laborious to 
read completely and difficult to locate 
specifically. The reader may be left 
with indecision on several issues of 
management, since diverse opinions 
appear to be governed by personal 
biases rather than by the analysis of 
facts. 

Overall, the book is disappointing. 
Much of the material has been 
published previously in ophthalmic 
journals and textbooks. The occasional 
outstanding contributions improve 
the technieal approach of the book to 
recent advances in vitreous surgery, 
diabetie retinopathy, and macular dis- 
eases. 

THomas C. Burton, MD 
lowa City 


Atlas of Strabismus Surgery, ed 2, by Eugene M. 
Helveston, MD, 280 pp, 3&2 illus, $35.50, St Louis, 
CV Mosby Co, 1977. 

The Atlas of Strabismus Surgery, 
now in its second edition, remains the 
best reference source on this topic. In 
the second edition, the new procedures 
included are the temporal approach to 
weakening of the superior oblique, 
recession of the superior oblique, and 
sagittalization of the superior 
oblique. 

There is also a chapter dealing with 
diagnostic and surgical techniques for 
strabismus with restrictions. Active 
muscie forced generation tests are 
described. This test, which was origi- 
nally described by. A. B. Scott, is a new 
and essential test in patients with 
restricted motility. An adjustable su- 
ture technique used by the author is 
also described. No reference is made 
to other forms o? adjustable sutures 
advocated by other authors. The 
adjustable resection technique of 
O'Connor has been omitted. 

The Faden or posterior fixation 
suture technique and its indications 
are described in this new edition. 

The section on supermaximum re- 
seetion techniques is similar to the one 
in the first edition. The author fails to 
mention supermaximum recession of 
the superior reetus, which has been 
advocated for the treatment of disso- 
ciated vertical deviations. 

The chapter on muscle transposition 











procedures is again done in an exce- 
lent fashion, giving a good historical 
review of the various transposition 
procedures. ` 

New additions have been made to 
the chapter on complieations of stra- 
bismus surgery, including a discussion 
of the anterior segment ischemia, 

The last chapter in the second 


edition, chapter 13, again gives à . Ks 
logical scheme for the indications of . 


strabismus surgery. This chapter is 


extremely useful for anybody doing itur 


strabismus operations. 
This book is highly recommended 


for any student or practitioner of > 


ophthalmology strabismus 


surgery. 


doing 


WILLIAM E. SCOTT, MD 
lowa City 


Fison's Retinal Detachment Surgery, edited by 
Arthur Lim Siew aes MBBS, AM, FRCS, 
FRACS, MACO, DO, 88 pp, 87 illus, 79 color 
plates, $16, Singapore, PG Medical Books, 1977, 


This is a small book (88 pages) that 
represents the retinal detachment 
course organized by Dr Lorimer Fison 
and presented in Singapore in 1975. 
The contents cover the entire manage- 
ment of retinal detachment in pa- . 
tients, from the techniques of exami- 


nation to postoperative management =| 


and follow-up. Topies cover&d include 
the principles of retinal detachment 
surgery, remarks on various local 
plombage and encircling techniques, 
the varied problems encountered dur- 
ing retinal detachment surgery, pro- 
phylaetie therapy, and recurrent’ de- 
taehments. There are brjef remarks 
about complicated problems, such as 
giant tears, silicone oil injection, and 
vitrectomy. 

This book represents the accumu- 
lated wisdom and personal appiroach 
of a master of retinal detachment 
surgery. It does not and is pot 
intended to cover the field exten- 
sively. It presents a simplified, lucid, 
and uncomplicated approach to the . | 
subject. The illustrations are superb. | 

The book is primarily written for 
the geheral ophthalmologist to give 
him a background in detachment 
work. It will be of most interest to 
such an audience and to residents and 
retinal fellows who are starting in thi$ 
field. The text will be of less interest 
to the experienced detachment . 


surgeon, but, except for this caveat, 
the book is hi ghly recommended. 
R. C. WATZKE, MD 
lowa City 

















Safe, Easy-to-use 
Double Sterile Package 
Autoclavable Inner Case — Positive Identification 


WORLD’S STANDARD 


e Continuously researched, clinically tested and improved 
e Used in excess of 200,000 surgical procedures over the past 15 years 
e For both intrascleral and 'episcleral procedures 


[] Send Literature [] Send Complimentary Reference Wall Chart » 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 * Telex 94-0533 





DENM 2295 os cS Ee EE RS th pii d e aro P. 


. "AAddress 
P d B e 





EC c m ur iE a State s a rz Pip 


. | Accommodations: ^ Contact New Yor 





HOUSTON Twelve Oaks Professional Building 


Emphasis: | Advanced course in. Ophthalmic Microsurgery; | i E " is - 2 : » j a 





Ultrasonic Fragmentatic on of Intra-ocular struc tures - 
| . 4 through limbal and Pars Plana i incisions. | 

- Course Director: Louis J. Girard M.D. | Id 
Dates: | March 16, 17, 18 — July 13, 14,15 — November 9, 10, 

| 11/1978 

. Accommodations: Contact Louis J. Girard, M. D. ü 13) 965- 07 00 
. Course Fee: $650.00 





* ST. LOUIS St. John's Mercy Medical Center j 

M Emphasis: Develop the basic skills necessary to perform. cataract 
Nw PW extractions with Ultrasonic Fragmentation. Axial 

c NEN Length Measurements for I.O.L. implantation. _ 

E E Course Directors: Jack Hartstein, M.D., and Richard Oglesby, M.D. 
. Dates: J April 8 and 9, 1978 

Accommodations: Breckenridge Inn 

Course Fee: $650.00 


NEW YORK New York Eye and Ear Infirmary 


Emphasis: Develop the basic skills necessary to perform. cataract . x 
extraction and vitrectomy with Ultrasonic Fragmen- - 
tation. 

Course Director: Gerald Kara, M.D. 

Dates: © March 3 and 4, 1978 

k Eye & Ear Infirmary, Ms. Jane 

} | Stark, (212) 673- 3480 è 
| Course Fee: . $650.00 


| MEMPHIS . Hyatt Regency Hotel 
| Emphasis: Instruction in Pre-vitrectomy evaluation, utilizing 
| Ultrascan technique featuring Real-Time and Gray — 
Scale. Axial Length measurements will be explained. 
Video taping and Photography will be —Á— in 
JS P | teaching sessions. 
Course Director: Steve Charles, M.D. 
| Dates: E April 1 and 2, 1978 
|. Accommodations: Hyatt Regency Hotel 
Course Fee: . Practitioners $150.00 — Technicians $100. 00 — 
Qo Residents $50. 00 
MQ}, (AMA approved C.M.E. credit (16 hours) - 


VLG, - OPHTHALMIC SURGERY SEMINARS | 
Vz 155 Clinton Road — P.O. Box 565 

| . West Caldwell, New Jersey 07006  — | 
(800) 631- 1152 — Attention: Ms. Kathleen Noll. Un 
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WAYNE STATE UNIVERSITY - 








A Two Day Seminar. no 
Ocular Inflammatory Disease 


det T tese Experts Allay Y Your r Fear rs 


Robert S Coles, M. D. Robert A. Nozik, M. D. 
. New York City = San Francisco. 
- Conrad L. Giles, M. D. G. Richard. O'Connor, M. D. 
.. Detroit — San Francisco — — 
David. L. Knox, M. D. Theodore F. Schlaegel, I M. * 
Baltimore. B DEP 
-Ronald E. Smith, M.D. 
Los Angeles | 











IS Registration Fee eI 
$50 Residents l 








For Further information Please Contact: 


McGregor Memorial Conference Center 
495 West Ferry Mall | 
Wayne State University 

Detroit, Michigan 48202 

(313) 577 2406 









Eve Research Institute of. FAR s D T rs 
RETINA FOUNDATION - o RM 

E „Announces its 6th Annual Course i in x 

April 6 7, Land 8, 1978 


he inais will encompass both ‘fie fundamental and practical aspects of xenon arc band argon laser photocoagu at n and wil consist Sn T. E 
ectures, clinical demonstrations, small seminars, and personal use of instruments. E E A MEM 




















































LECTURE. SUBJECTS INCLUDE: 

Effects of Photocoagulatioa en Ocular Tissue 

Principles and Techniques of Photocoagulation. 
Fluorescein Angiography as Belated to pantecoayeleaan | T UM" 1 DEN 
Diseases Treated by Photocoagulation | | RW. rrr Me er 

Clinical Results of Treatment | ZR M E 
Complications of Photocoagulatien 

Potential New Uses for Lase:s 

Clinical Demonstrations 


" FACULTY: | ed 

Charles L. Schepens, M.D. | Felipe i. Tolentino, M.D. 

Ichiro D. Okamura, M.D. Tatsuo Hirose, M.D. ..— 

Robert J. Brockhurst, M.D. Clement L. Trempe, M. D. 

J. Wallace McMeel, M.D. Oleg Pomerantzeft, Dipl. Eng. 

H. MacKenzie Freeman, M.D. | | Lloyd M. Aiello; M.D. . . | 

Ronald C. Pruett, M.D. | Francois Delori, Ph.D. — * 
Richard Simmons, M.D. 





REGISTRATION: 
(Limited Registration) Fee- $250 
For registretien and details— 
J. Wallace McMeel, M.D. 
-100 Charles River Plaza - 
Boston, Mass. 02114. 





HARVARD MEDICAL SCHOOL ue 
Department of Continuing Education e EDS 
Announces a Course in 
NEURO-OPHTHALM OLOGY 
April 18-14, 1978 | 2 
E at the ü 
COPLEY PLAZA HOTEL | | i 
Under the direction of 
DAVID G. COGAN, M.D. AND SHIRLEY 4. WRAY, M.D., Ph.D., F.R.CP. 
of the Massachusetts Eye and Ear Infirmary 


Nis course i is ‘arranged mbi for ophthal mologists, neurologists and neurosurgeons to guide them in the evaluation of a neuro- ophthalmic case. It is designe to a 
trate and. ve the eu. expel s in fhe n of the oculomotor visual € Dow 
tentio 

















. D RR, oe MAP The Faculty M inci wud: 
er a —.— - -DANIEL-M. ALBERT, M.D. ILIO BIZZI, M.D. Y e SURG ou 7 We 
CL. | DON C. BIENFANG, M.D. RAYMOND N. KIELBERG, MD, b wot uw cde. 
> DAVID G. COGAN, MD. | SIMMONS LESSELL, M.D. a eee c. — dy cO Md thus 
.. ROBERT M. CROWELL, M.D. ——— MW. IAN, McDONALD, M.D. av eke 8. MN. 
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— Presenting the Topcon 
T-D5 Vision Tester.. 





Offering a New Level of 


Simplicity, Accuracy, Reliability, 


and Affordability! 


Based on a tested and proven design, the 
new Topcon VT-D5 offers many signifi- 
cant improvements that both simplify and 
increase the accuracy of your refracting 


technique. 


Its sleek thinness and additive lens sys- 
tem assure extremely precise examina- 

' tions. We've also incorporated Polarizing 
Filters in the auxiliary discs on both sides 
to permit refraction with either polarized 

*  orvectographic slides. And for easier 
operation, the cylinder axis can be con- 
tinuously rotated in either direction. 
Moreover, we've added a conven- 
ient cornea! alignment device, 


9s, $5! oe! 
























a more comfortable forehead rest, and 
glass covers over the rear sight apertures 
to protect the lens bank from dust, mas- 
cara, or falling eyelashes. 


The Topcon VT-D5 is supplied with a 
standard non-synchronized cross cylinder. 
And if you prefer, a synchronized cross 
cylinder or the exclusive Topcon Auto 
Cross™ are both available as optional 
accessories. Best of all, the VT-D5 actually 
costs substantially less than its nearest 
competitor, and is available for immediate 
— delivery! Need 
additional infor- 
mation? Contact 
your Topcon 
dealer or write 
to us for the full story. 
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A Nlew World of Precision Optics 


B Topcon Instrument Corp. of America, 
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_  . ANNOUNCEMENT OF 
... OPHTHALMOCRYOSURGICAL 
.. . SEMINAR © | 






March 9-11, 1879) by the 18th Annual Instruc- 
Ophthalmologist and followed by the Ist Annual 
: AUN uite of Cryosurgery Program, March 










| . . Sponsored by _ 
RUDOLPH ELLENDER MEDICAL 
FOUNDATION 















|.A.—approved Continuing Medical Education Program (8 
ours Credit toward Physician's Recognition Award Category 
‘Saturday, March 11, 1978 and Sunday, March 12, 1978 
= (2:00 til 6:00 p.m.) (8:00 a.m. til noon) 












FAIRMONT HOTEL —New Orleans 
Cryobiology and Cryosurgery of the Eye and 
Adnexa — — | 
$195.00* (Please make check payable to 
the Rudolph Ellender Medical Founda- 
tion) 

F. T. Fraunfelder, M.D., Little Rock 








John D. Bullock, M.D., Dayton, Ohio, Miles. 
H. Friedlander, M.D., New Orleans, Richard 
J. Hesse, M.D., New Orleans, Setrag A. 
Zacarian, M.D., Springfield, Massachu- 
setts 










- For further information contact: 
~ Jos. A. Baldone, M.D. 
. Roof, Delta Towers, 
.. 1732 Canal Street 
New Orleans, 70112 
USA 


Ph: (504) 524 9729 





LADIES DAY 
ACTIVITIES: 

Usually tours of the 
French 

Quarter and the 
Garden District 













.. The Fairmont Hotel offers course participants a pleasant blend 
.. of extra curricular activities, ranging from Bailey's Pub (which 
fever closes) to the Blue Room with name entertainment 
. RighM$, to the renowned Sazarac Restaurant, to a new 
. addition featuring swimming pool and tennis courts. For Toll 
: free Reservations, Call 800-527-4727 (in Texas call 800-492. 
6622) 












A. C) 10% discount on tuition for members of the American 
T Gollegt Ot Cryosurgery. (For information on membership in the 
~ American College of Cryosurgery, please contact: James M 
Ozewberger, M.D., 18 W. Main Street, Boston Post Road, 
Clinton, Conn. 06413 or phone 203-669-4118). 
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Though it stands only 7.5 centi- 
meters, Pred Forte* (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 

lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on £he real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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Pred Forte* (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has Men 
reported with the use of topical steroids. 2. Since PRED 
FORTE* contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or. is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular Pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ®cular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely.* 


REFERENCE,NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Tifhs 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 
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303 reasons to prescribe 


ECONOCHLOR’‘ 15 ml. for 


chloramphenicol therapy. 





Reasons 1-300: Twice the medication 


Econochlor 15 ml. gives your patients 
300 drops* or twice the medication of 
conventional 7.5 ml. chloramphenicols. 
At virtually the same price. 
What's more, independent re- 
search shows 1 out of 3 patients re- 
quire conventional chloramphenicol 
refills. So why not save your patients 
time and money. 


Reason 301: Neutral pH 


Reason 302: Stability 


Econochlor 15 ml. remains stable for 12 
months at room temperature. 


Reason 303: Ointment 


. Econochlor is also available in 
ointment form. 


ECONOCHLOR 15ml. 


First choice for 
chloramphenicol therapy 


Econochlor 15ml. is buffered to a neutral PAUS UM oW EON , 
pH (7.0-7.5) for greater patient comfort. Fort Worth, Texas 76101 ~ 


New 10ml Econopred | 
; (Prednisolone Acetate) g 






anti-inflammatory agent 
now has even more to offer. 








14% Econopred® and 
1% Econopred® Plus. 


Prednisolone Acetate 
Ophthalmic Suspension is 

* ..the most effective 
anti-inflammatory agent 

we have investigated to 
date...” H. M. Leibowitz, 
M.D.,Chairman, Department 
of Ophthalmology, Boston 
University." 


Increased 
patient /physician 
T convenience. 


The 10ml size means 

fewer es. c refills. 
Fewer phone calls for you, 
fewer trips to the pharmacy 
for the patient. 


The new 10ml size 
makes it more 
economical. 


As a matter of fact, 
Econopred® 10ml offers 
more than a 10% savings 
over the competitive 


, 1 *o 
NE ACETATE product's 10ml size. 
SUSPENSION) 


*Reference: Kupferman, A., Leibowitz, 
H. M.: Therapeutic Effectiveness of 
Fluorometholone in Inflammato 
Keratitis, Archives of Ophthalmology, 
October, 1975. 

**Based upon published list prices 

effective November, 1977. 


Alicon Laboratories, Inc., 
Fort Worth, Texas 76101 


ECONOPRED” (Prednisolone Acetate) Sterile Ophthalmic Suspension 


DESCRIPTION: A sterile ophthalmic suspension. Each ml contains: Active: Prednisolone acetate 0.125% or 1.0% (licensed under patent 3,134,718). Preservative: Benzalkonium Chloride 
0.01%. Vehicle: Hydroxypropy! Methylcellulose. ACTIONS: This drug causes inhibition of the inflammatory response to inciting agents of a mechanical, chemical, infectious or immuno- 
logical nature. INDICATIONS: For use in the treatment of steroid-responsive inflammatory and allergic conditions. CONTRAINDICATIONS: Contraindicated in acute superficial herpes simplex 
keratitis (dendritic keratitis) and most other viral diseases of the cornea and conjunctiva; fungal diseases, acute purulent untreated infections and tuberculosis of the eye. WARNINGS: Use 
great caufion in the treatment of stromal herpes simplex. Prolonged use may result in glaucoma, posterior subcapsular cataracts and thinning of the cornea and perforation. Acute purulent 
infections will be masked and enhanced. Safety of intensive or prolonged use during pregnancy has not been substantiated. PRECAUTIONS: If the inflammatory reaction does not resgpnd 
within a reasonable period institute other forms of therapy. Fungus invasion must be considered in any persistent corneal ulceration where a steroid has been used. Check intraocular 
pressure frequently. ADVERSE REACTIONS: Glaucoma, posterior subcapsular cataracts, secondary infections, and perforation of the globe. Viral and fungal infections may be exacerbated. 
DOSAGE: 1 or 2 drops 3 to 4 times daily. During the first 24 to 48 hours, the drops may be used hourly if severity of the condition warrants. HOW SUPPLIED: In 5 ml and*10 ml plastic 


Drop-Tainer® dispenser. ©1977 Alcon Laboratories, Inc. 
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The Zeiss Photocoagulator- 
proven reliability gains new mobility 


New convenience — for easier operation 


For 15 yaars the 1600W Ziss Xenon arc lamp has been 
proving itself world-wide as a reliable light source for photo- 
coagulation, especially in the t-eatment of structural retinal 
diseases, suck es retinal breaks, retinoschisis, and peripheral 
retinal degenerations; diabetic retinopathy and other chorio- 
retinal vascular defects, as weil as certain ocular neoplastic 
abnormalities. 


Now, it has been designed into a new instrument with 
new mobility, new features, anc new convenience. 


1. The power supply has been separated from the coagulator 
unit; it car even be set Up citside the operating area. 

2. The lightweight air-cooled coagulator unit, unencumbered 
by water lines, rolls easily until you fix it firmly in position 
by a simple foot control. 


3. The ophthalmoscope arm swivels around the column 
through a 70? arc and moves up and down through 400mm. 


New features — for more precise coagulation 


4. A timer with six settings from 0.1 to 5.0 sec. shuts the unit 
off automatically, giving you precise control over the length 
of burn. 

5. A field-limiting diaphragm gives you precise control over 
the size of burn down to 0.5°. 

6. An automatically retractable blue filter lets you observe 
leaks precisely for. fluorescein coagulation. 

Precision, mobility, convenience, reliability — that’s 
the sum of it. Write today for our new brochure, “Zeiss Xenon 

Photocoagulator”, or ask for a demonstration. 


Nationwide service. 


Car! Zeiss, Irc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 


Los Anggles, San Francisco, Washington, D. C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 256. Or call (416) 449-4660. 
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Stereo slit-photography simplified. 


Introducing the Zeiss-Urban 
Stereo Photo Adapter. 


The Photo-Slit Lamp, the ultimate in instrumentation for 
photographing the antericr segment of the eye, has now been 
made even more versatile and convenient. 


“6 Equipped with the new Zeiss-Urban Stereo Photo 
Adapter—which fits every Zeiss Photo-Slit Lamp in use—it 
now can take color stereo photographs in one exposure, 
using only one camera. 


'The secret is spli-frame 35mm stereo photography, 
where two pictures are contained on one 35 mm slide. 


-~ 


What split-frame stereography means to you. 

It means no framing problems. Easier projection. In- 
creased depth of field. Easier storage. Savings in film and 
processing costs. Savings in time. 

It means also easier rapid-sequence stereo fluorescein 
angiography of the anterior segment. Better documentation of 
patients before and after treatment. Increased convenience for 
teaching, for instance in the fitting of contact lenses. 

It’s another example of how Zeiss continues to contribute 
to your profession. Ask for details or a demonstration. 


Nationwide Service. 


730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
lleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 


THE GREAT NAME IN OPTICS 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 
Los Angeles, San Francisco, Washington, D. C In Canada: 45 Va 
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Instructions for Authors 


Send manuscripts by first-elass mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 

“publication. Accepted manuscripts become the permanent prop- 
_erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 
. In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
ollowing language: “In consideration of the American Medical Asso- 
iation taking action in reviewing and editing my submission, the 
iuthor(s) undersigned hereby transfers, assigns, or otherwise conveys 
ill copyright ownership to the AMA in the event that such work is 
blished by the AMA." We regret that transmittal letters not 
'ontaining the foregoing language signed by all authors of the 
ubmission will necessitate delay in review of the manuscript. 





Author Responsibility.—All accepted manuscripts are subject to 
opy editing. The author will receive an edited typescript rather 
han galley proofs for approval. The author is responsible for all 
tatements in his work, including changes made by the copy 
ditor. — 
_ Designate one author as correspondent and provide his address 
ind telephone number. Order reprints at the time the typescript is 
5 returned after editorial processing. Specify address to which 
requests for reprints should be sent. 
`. Manuscript Preparation.-Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
.X 28 em (81$ x 11-inch), heavy-duty white bond paper. Ample 
‘margins should be provided. 
. Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 
 "Hitles.—Titles should be Short, specifie, and clear. They should 
not exceed 42 characters per line, including punetuation and 
Spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 
Style of Writing.—The style of wri ting should conform to aecept- 
able English usage and syntax. Slang, medical jargon, obscure 
bbreviations, and abbreviated phrasing are to be avoided. 
Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 
© Abstract. Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 
.- References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent eitations 
should be to the original number. AIl references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
ip Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (69 year, in that order. References to books should include (1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, anc name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

illustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 


be legible after reduction to column size. Artwork submitted for — 


publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain sh®uld be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the, published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that ean be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed todhe 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not sendeeolor prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
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title of article, title of journal or book, volume number, page(s), . 


month, and year. The publisher's permission to reprint should be 
submitted to the AncHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical. 
reviewer. | | | 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (815 x 1l-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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- Muro 
Ointment 
Sodium Chloride 57 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 Oz. 







Cintment : 


pear An ointment of hypertonic sodium chloride solution in. a 


596 base of lanolin, liquid petrolatum and white petrolatum. 











Apply to conjuctiva at bedtime. 
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TO REDUCE CORNEAL EDEMA 
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4 Murocoll Methylcellulose 
4000 cps 0.97% 
. with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 








A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 







D i MUROCOLL jf 
13 | MEIMYLCÉLLULSSE |: 
» 4050 nr EDS. i. D 
1 m ak íi -H 
[íi | Sonam CHLORÓE BSS | 
à : j 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


p tse ri 
fup SPRTHALEÉ SERIES II o ic 
Presta | T^: 






m; 8 MURO preparations are available to all pharmacies and 
———-- hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


MURO PHARMACAL LABORATORIES, INC. 
O 121 Liberty Street * Quincy, Mass. 02169 


Area Code 617 « 479-2680 


The Keeler 
0. R. Indirect Hanger 


UP, UP... 
and AWAY 


Out of the way, but easily within reach 
when you need it... that’s the ideal spot 
for your indirect ophthalmoscope in the 
O.R. And that's where you keep it, on 
the Machemer O.R. Indirect Hanger from 
Keeler. 





Manufactured by Diversatronics Inc., the 
ceiling-mounted Machemer Hanger holds 
two indirects on a height-adjustable, tele- 
scoping center post (for operating use or 
O.R. storage). Position the unit at the 
head of the O.R. table to make your in- 
direct easily accessible. Lift the ophthal- 
moscope, and the electronic hanger auto- 
matically switches O.R. and surgical 
lighting off (after a delay to allow you to 
put on the instrument); replace the in- 
direct and the original lighting is restored. 
Rheostats are provided for adjustment of 
the light intensity of each ophthalmo- 
scope. Hanging from above, coiled cords 
remain tangle-free and out of your way. 
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One more problem solved... by Keeler. 
Call or write for details. 


Also pictured: the new Machemer hy- 
draulic microsurgical operating stool. 
Easily adjustable, stable and comfortable 
... even during long-lasting operations. 


(Kee Cr 


..With the future in sight 


456 Parkway, Lawrence Park Ind. Dist., 
Broomall, PA 19008 

Philadelphia * New York * Boston * Los Angeles » 
Chicago + Houston « Atlanta * Cleveland 





Call toll free: 800-523-5620 
(in PA call 215-353-4350) 
All products serviced in Broomall, PA 
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FOUR 
M CONTACT LENS ‘CONFERENCE 
0 je held at the Howard Johnson's Regency Hotel 
Atlantic City, New Jersey 
June 8-10, 1978 


Faculty for the. courses will include: 




















ae Heriberto Euch, M.D. | ` Edward Jennings, M.D. 
| L Dean Clements . Harold Koller, M.D. 
| "Gerald, Feldman, Ph.D. .  . Gladace |. Michaile, M.A. 
. |: Antonio Gasset, M.D. — John Morgan, M.D. 
.| Elis Gruber, ME. — . Sidney Radbill, M.D. 
|. G.Peter Halberg, M.D. - . Joseph Soper 
| Turgut Hamdi M.D. .. - Harold Stein, M.D. 

| Jack Hartsteir, M.D. Frank Weinstock, M.D. 
- | Paul Honan, M.D. . - John Williams, Ill 
jt C. William Hoodlet, C.L.U. Jerry Zaslow, M.D., J.D. 


a Fdo Speciation n we 
»/'. offer exclusively — 
2 to ophthalmology. 


kenneth I. Michaile, M. D., Program Chairman 


` Tuition will be $175 for practicing. Ophthal mologists, $75 for sponsored 

Technigans, no fee for Residents with. fetter from Department Head. 
(limited attendance) and $50 for. Women's Activities. Fees include all. 
"social events Welcoming Wine & Cheese Party, Dinner Dance, Other 
planned activities. | 


This Conference is acceptable for 12 credit oe in Category | for the 
Physician's Recognition Award of the American Medical Association. 





MERE A 


100 WHITE SPRUCE BOULEVARD /ROCHESTER, ALY’. 14623/(716) AG1- 3680 ; 
Qutside New York State. call toll-free (800) 828- 5058 : 








|. For further irformation, please contact Kenneth |. Michaile, M.D., 1930 
Chestnut Street, Philadelphia, io dii 19103. 











ive Research Institute of. 


.. RETINA FOUNDATION - 
| Announces its 6th Annual Course in 
£f PRACTICAL ASPECTS OF PHOTOCOAGULATION 


^. April 6, 7, and 8, 1978. 


The curriculum will encompass both the fundamental and practical aspects of xenon are and argon 
lectures, clinical demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Effects of Photocoagulation on Ocular Tissue 
Principles and Techniques of Photocoagulation 
We o Fluorescein Angiography as Related to Photocoagulation 
dt | Diseases Treated by Photocoagulation 
| 7 Clinical Results of Treatment 
poe le EE Complications of Photocoagulation 
TET BEEN Potential New Uses for Lasers 
| | Clinical Demonstrations 





ease jhutessagiléun and will consist of : 




















FACULTY: eoe 
TUR L e M.D. Felipe |. Tolentino, M.D. 
ichiro D. Okamura, M. D. Tatsuo Hirose, M.D. 
Robert J. Brockhurst, M.D. Clement L. Trempe, M.D. 
. 4. Wallace McMeel, M.D. Oleg Pomerantzeff, Dipl. Eng. 
H, MacKenzie. Freeman, M.D. | Uoyd M. Aiello, M.D. | 
Ronald C. Pruett, M.D. Francois Delori, Ph.D. 












l O ge | 7 2 Um ON | "am Richard Simmons, M.D. 


REGISTRATION: 
(Limited Registration) Fee- $250 
.. For registration and details— 
J. Wallace McMeel, M.D. 
100 Charles River Plaza 
Boston, Mass. 02114 . 
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Our concern 
doesn't end 


with delivery, — 


lolabs main concern is setting a pace 


for continued technological advancement 
in the Intraocular Lens industry. 
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The close relationship 
between the Physician and 
industry is never more evident 
than through the exchange of 
information. It's through the 
application of this information 
that professionalism is best | 
exhibited. 

The responsibility of the 
manufacturer to the profes- 
Sion has been openly exhibited 
recently by lolab through a 
withdrawal of Inventory pre- 
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viously meeting the demands 
of the implant surgeon, but 
7 due to technological advance- 
ment, has been found not to 


"d 


measure up to those presently 
] manufactured by us. 

We intend to maintain 
an open relationship with the 
ophthalmic community and 
to have the best possible 
product available to them at 
all times. 


The Precision Optics People 


695 West Terrace Drive, San Dimas, California 91773 Telephone Tol! Free: 800/854-1761 In California Call Collect: 714/599-8347 


©Copyright 1978 lolab Corporation? 
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Retinal 
and Choroidal 
Detachment 


} ee 


have De n E 
ave Deen Sue = 
of this diagnost 


— | 
_..using your present methods? Sonométries Myfagbnographics pictured 
this otherwise confusing intra-ocular pathology, Orr awiear, bright screen 
for study, and instant photo record. Effective intra-ogular and orbital scans 
are done in minutes with virtually no patient discomfort. Shown 

here is a two dimensional *B-scan" reproduced from an actual 
Sonometrics CRT image. Simultaneous '"A-scan" tracings 

provide essential amplitude comparisons. This instrument 

also provides for retrofit with data processing components 

and is used for.‘‘M-scans” where the study of 

motion is required. Find out how Sonometrics 

Coleman Ophthalmoscan, a proven 

innovation in ophthalmic diagnosis, 

can help you to faster, surer, 

diagnoses. Send this 

coupon. 
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2v || present 
A Postgraduate Conference 
| on "e uu | 
Practical Aspects of Diagnosis and Management of Problems. 


_ PEDIATRIC AND DEVELO 













PMENTAL OPHTHALMOLOGY 
March 1, 2, 3, 1978 





The Louis B. Mayer Auditorium 
University of Southern California | 
Health Sciences Campus, Los Angeles - 


$ rhe Estelle Doheny | The A. Ra y "- Wendell c. Irvine 
$3 Memorial Lecture Memorial Lecture 


| Professor Dr. Jules Francois | Professor Dr. August TEN 


| E GUEST FACULTY 

... Robert A. Ellsworth, M.D. Irene H. Maumenee, M.D. 
-John Flynn, M.D. . John A. McCrary, M.D. 

.— David C. Guyton, M.D. Gunter K. von Noorden, M. D. 
-Eugene Helveston, M.D. Marshall M. Parks, M.D. 

. Dan B. Jones, M.D. Arthur V. Rosenbaum, M.D. 









DOHENY-USC FACULTY 

Bernice Z Brawn: M.D. Alfred Marrone, M.D. | Stephen J. Ryan, M.D. 
Kenneth | R. Diddie, M.D. Donald S. Minckler, M.D. Ronald E. Smith, M.D. 
Phillip. € Diorio, MD. | A. Linn Murphree, M.D | James R. Wilson, M. D. 
Roger D. Friedman, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
fy Irvine, Jr., M. dD Thomas E. Ogden, M.D., Ph.D. T. Rodman Wood, ME D. 


| - CONFERENCE DIRECTOR: A. Linn Murphree, MD. ME 
Amo AMA: vitia i Continuing Medical Education Credit T2 





k For Information: Mr. s. Willia i | 
MEM gece Estelle Mid Eye F Fouiiditian. 
005 54 355 $ Pablo Street FEARS, soU — 000 i 
a ce Ang mf CA 90033 hours and the Ma puis : 
A "cou dinner-dante) - 


| Registration. Fee’ $200 
< (Includes all lunches, 
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Topcon's Incredible New : 
LIVI-T5 Lensmeter 


We've simplified lens neutralization so your assistant can do it... 
and you can afford it. 






Topcon's new LM-T 5 transforms the B Full vertical tilt (to 90 degrees) makes 
time-consuming job of neutralization contact lens work easy. 

into an easy-to-learn (and teach) 3-step E Large, quick-action lens table accom- 
process. Now you can entrust your modates all standard type frames or 
neutralization work to an assistant and lenses, up to 90mm diameter. 

be assured of virtually error-free results E Large and bright, easy to read cross- 
every time. The LM-T5's patented ex- hair target. 

ternal double scale is easy to read for E Filter flips in and out with external 
quick and simultaneous findings of both lever. 

sphere and cylinder power. No more E Prism Compensator lets you neutralize 
subtraction or complicated arithmetic to prismatic lenses up to 15 diopters with 
perform. All scales are direct reading. out the addition of a trial lens. 


Moreover, the LM-T5 / DR 
offers this opera- / 
ting simplicity 
with Topcon's | 
traditionally high 
standards of perfor- 
mance, construction, 
and engineering pre- 
cision. And an ama- 
zingly lov price tag 
that bel es its 
superior quality! 
Other outstanding 
features include: 
è 




















As with most Topcon instruments, the 
LM-T5 is ready for immediate delivery. 
Contact your Topcon dealer for more 
information or write to us for 
added details. 
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Patented Double Scale Takes the 
Arithmetic Out of Lens Neutralization! P , E 
I Q 


A New World of Precision Optics 


'" Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 076527.8 
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TULANE MEDICAL SCHOOL AND THE AZAR FOUNDATION - 


PRE 





THIRD ANNUAL NEW ORLEANS 







SPRING FIESTA - 
ITRAOCULAR LENS 


MICROSURGERY SEMINAR 


ROYAL ORLEANS HOTEL 
New Orleans, Louisiana 
April 13—15, 1978 


An intensive instructi onal course on all aspects of i intraocul ar Pare 
imp! antation. 


Indications and Contraindications 
. Patient Selection 
. Choice of lens and lens power, A— Scar 
Intracapsular and Extracapsular techniques 
Phakoemulsification | 
. Choyce lens, Primary and Secondary Implantation 
. Pre and Post Operative Care | 
- Keratoplasty, Management of corneal complications. 
Management of Vitreous ard Retinal complications - 
When and How to Remove an IOL 
~ Recent advances in continuous contact lenses 
Medical-legal, FDA. Rec ir 
.|OL Manuals i 
Instruments, Exhibits 
Surgical Demonstrations 








— PROGRAM CHAIRMAN — 





ROBERT F. AZAR, M. D., J. D. 
AMA Category l Credit Tuition 
-For informati ion contacti —— T $450 Practi icing. " 
Karen Larsen | | | Ophthalmol ogists 


Co 144 ElkPlace o | | $275 Residents 
2o] New Orleans, Louis siana 701 12. n | Eri 
d 604) 5255111 











| The New Topcon SL-3D 


Featuring smooth, one-handed positioning and a wide 9mm 
diameter maximum aperture. 


























The new Topcon SL-3D improves upon a pS 
time-proven slit lamp design. The height 4 
adjustment control is now located at the 
base of the joystick to make accurate 
one-handed positioning possible. And the 
maximum diameter of the slit has been 
increased to an unprecedented 9mm. 
Slit height adjustment is either 
continuous or with a choice 
of click stops at 9, 8, 5, 3, 2, 
1* and O.2 mm. Slit width is 
contir uous from O to 9mm. 





The unique vertical design of 
the Topcon SL-3D also per- 
mits the horizontal slit beam 
to be inclined up to 20° for 
horizontal sections. An 
adjustable fixation 
marker makes it easy 
to adapt the marker 
to your patient's 
individual refraction. 

_ And we've made the 
Hruby lens a standard 
acce&sory, included in 
our already low base price. 


The options on the SL-3D are as 
attractive as the standard accessories. 
. There are provisions so you can easily fit a Goldman 
tonometer to your instrument. And we've also developed 
a unique and inexpensive new "through-the-eyepiece" camera 
attachment, that facilitates documentary photography with 
results that display a remarkable degree of clarity and resolution. 
Please contact your Topcon dealer for more information. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp.of America, 9 Keystone Place, Paramus, New Jersey 07652 


` ST. JOSEPH HOSPITAL 
RETINAL VITREOUS SERVICE 
CHICAGO, ILLINOIS 
Announces 
INTRAOCULAR MICROSURGERY WORKSHOP 
AN UPDATE COURSE 
INCLUDING THE OCUTOME AND 
FRAGMATONE TECHNIQUE 
MARCH 10 AND 11, 1978 
FACULTY 
Thomas M. Aaberg, M.D., Milwaukee 
Gerald A. Fishman, M.D., Chicago 
Leonard J. Kut, M.D., Chicago 
Travis A. Meredith, M.D., Milwaukee 
E: Ronald G. Michels, M.D., Baltimore 
E Patrick O'Malley, M.D., South Bend 
à David H. Orth, M.D., Chicago and Harvey 
TIN Mark 0. M. Tso, M.D., Chicago 
David Vastine, M.D., San Francisco 
Charles M. Vygantas, M.D., Chicago 
George J. Wyhinny, M.D., Chicago 
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E: | This Two-Day Update Course Will Feature: 
EX ... lensectomy-utilizing the new ultrasonic Fragmatone 
...anterior segment surgery 
... pars plana vitrectomy by Ocutome technique 
E A special emphasis will be placed on an update of the most 
| recent and advanced techniques of intraocular microsurgery 
With basic didactic Sessions, movies, and tapes covering 
anatomy, pathology, preoperative evaluation, Indications, 
M surgical techniques, postoperative care, and complications 
as the core of the curriculum. 
There will be discussion group with faculty and practical 
surgical experience on animal eyes. 
REGISTRATION LIMITED 
Two-Day Course Fee: $350 March 10-11 Update Course Fee 
March 11 only: $150 (payable to 
° ese Retinal Vitreous Service) 
For information contact: 
Charles M. Vygantas, M.D. Course Director; 
Vitrectomy Update Retinal Vitreous Service 
St. Joseph Hospital 
2900 North Lake Shore Drive 
Chicago, Illinois 60657 
Phone: (312) 871-8444 
e Registrar: Becky Wilde 








GARAMYCIN 
gentamicin sulfate, U.S.P. 
OPHTHALMIC _ 





Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin e 


DESCRIPTION  Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution IS a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certa strains that 
are resistant tc penicillin: Group A beta-hemolytic and non- 
hemolytic streptococci: and D'plococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus Species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
fant organisms have not been isolated from patients treated 
with gentamicin at the present time. this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis. keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis. and dacryocystitis 


CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution, 


and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur. or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day e 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
Six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, -ounce 
tube, boxes of one and six Store away from heat.. 


NOVEMBER 1973 


For complete details, consuit package insert or literature 
available from your Schering Representative: or Professional 
Services Department, Schering Corporation. Kenilworth, New 
Jersey 07033. 


Schering Corporation ~ 
SWW-9110 Kenilworth, N.J. 07033 
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ACHOICE FOR INITIAL THERAPY 
IN EXTERNAL EYE INFECTIONS 


against conjunctivitis and other in- Problem pathogens: susceptible strains of: P. aeru- 

tections of external eye and adnexa due to a wide ginosa and Proteus Sp. (indole-positive and 
range of susceptible pathogens -negative). 

Gram-negative: susceptible strains of: H. influen- generally avoids sensitivity 
zae: E coli: K. pneumoniae; M. lacunata; Enterobac- reactions and irritation. 
ter aerogenes (formerly Aerobacter), H. aegyptius no significant. organism resis- 
and Neisseria sp., including N. gonorrhoeae tance to date. This may occur in the future. 

Gram-positive: susceptible strains of: staphylo- 
cocci and streptococci, including D. pneumoniae. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


entamiGi Solution-Sterile 
gentamicin sulfate, USP. Sintment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent 
to 3.0 mg. gentamicin 


“Due to susceptible pathogens 


Please see product information on facing page Copyright 1977. Scher 































P um a Course i in i T ELM MM. 
ru 10-14, 1978 o 7m. 
| at the 3m Pm Ed 
COPLEY PLAZA HOTEL 
"Under the direction of 
- DAVID G. COGAN, M.D. AND SHIRLEY H. WRAY, M.D., Ph.D., ERCP. 6 a d mob 
CANCER | of the Massachusetts Eye and Ear Infirmary | rS PY eg s a 
‘pou à is arranged piimarily for ophthalmol ogists, neurologists and neurosurgeons to guide them in the evaluation of à neuro- ophthalmic case. i is designed to = 
lustrate and emphasize the practical essentials in the neurology of the oculomotor visual system. P 
pecial attention: is given to the NEURO-OPHTHALMIC EXAMINATION of the patiest with emphasis on the DIAGNOSIS AND MANAGEMENT. OF EMERGENCY PROBLEMS. EE 
idvances in diagnostic procedures will be presented. Instruction is conducted insofar as possible on an informal basis to permit audience participation. A syllabus with aa 


bibliography will be provided. 


de is is devoted to bringing the participant up to date with CURRENT RESEARCH allied to neuro-ophthalmology, an innovation enthusiastically received in ' previous ~AT 7 


3 course. has s Categor | n accreditation for ppp 28 hours. fewer the AMA Physicians’ Recognition Award. (The next course wel be given’ in 1980) 
a — The. Faculty will include: 





DANIEL M. ALBERT, M.D. EMILIO BIZZI, M.D. 
— , «DON C. BIENFANG, M.D. RAYMOND N. KJELLBERG, M.D. 
DAVID G. COGAN, MD. SIMMONS LESSELL, M.D. 
ROBERT M. CROWELL, M.D. W. IAN McDONALD, M.D. 
C. MILLER FISHER, M.D. K. JACK MOMOSE, M.D. : Bold 
NORMAN GESCHWIND, M.D. DAVID W. NEWSOME, M.D. TE é uu 
JOHN W. GITTINGER, M.D. AMY A. PRUITT, M.D. l ü 
JOEL S. GLASER, M.D. SHIRLEY H. WRAY, M.D. 
ANN M, GRAYBIEL, Ph.D. DAVID S. ZEE, M.D. 
. DAVID H. HUBEL, M.D. 


Fee: $300 Registration and information: 
Department of Continuing Education 
Harvard Medical School, 

25 Shattuck Street, 


Boston, Mass. 02114 


ANNOUNCING THE THIRTIETH ANNUAL CLINICAL CONFERENCE 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY | | 
May 26-27, 1978 E 
THE DRAKE HOTEL CHICAGO, ILLINOIS | zx 
"Newer Concepts in the Management of Herpes Keratitis" 


John Chandler, M.D "Immunologic Mechanisms in Ocular Disease" 


Seattle, Washington 





Jerry Donin, M.D. “Legal Pitfalls in Neuro-ophthalmic Practice" part one — e 
Pomona, California "Legal Pitfalls in Neuro-ophthalmic Practice" part two. 
James Elliott, M.D. “Immunotherapy in € Ophthalmology” 
Nashville, Tennessee "HLA-antigens in Ocular Disease” 
Wallace Foulds, M.D. “Some Thoughts on Photocoagulation as a Therapeutic Tool” 
Glasgow, Scotland l "Experience in Local Excision of Intraocular Malignancies” 
Dunbar Hoskins, M.D. "Management of the Glaucoma Suspect" 
San Francisco, California "Glaucoma in the Young Patient" de 
Roberta L. Meyers, Ph.D. = . "Essential Immunology for the Ophthalmologist” X 
. Los Angeles, California . “Autoimmunity in Uveitis and Retinopathy” 
_ Whitney Sampson, M.D. “Ophthalmology, Optometry and Politics” 
~ Houston, Texas wi | "Contact Lenses Fellowing Intraocular r Surgery" 





OCULAR IMMUNOLOGY PANEL 

Jack. Chandler, M.D., Seattle, Washington 

James Elliott, M.D., Nashville, Tennessee " 

Roberta. Meyers, Ph.D., Los Angeles. California | dog 
THE THIRTY-FOURTH ANNUAL GIFFORD MEMORIAL LECTURE Ei 
dee: “Squamous Cell Carcinoma of the Conjunctiva" == QU PER a 

Frederick Blodi, M.D., lowa City, lowa. R91 Uy e 
ota May 26, 1978 : Aor oe TT TAG ow 


H: 30 A. M. | 
| REGISTRAR: Ws. ree R Schulz | 













means a B-Scan “moving picture" of the 
»ve that closes the link between hand- 


jiece orientation, eye movements, and the 
Jlisplayed image. An infinite Tomographic 
wiew is created that demonstrates subtle 
novements of vitreous pathology. No | ET T 
ther scanner offers 30 scans/second | BEN Means you can 
Real Time. " [ aggya] Start with the sys- 
[7 * [€ IMOCIHBULIUMNIC 
" Mie) your present 
needs and expanc 
^ m 3NENSS later. All ultrasonic 
R4 diagnostic modes are available i! 
d one compatible line. No one elsa 
Í can give you this versatility. 


- 9 


Means comparative tissue recognition 
1 shades of gray. Ultrascan provides 
he most comprehensive display of tissue 
-structure available in B-Scan imaging 
soday. Dense, well-organized tissue 
sclera) is white, diffuse tissue 
hemorrhage) is gray, sonolucent 
issue (vitreous) is black. 
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The XE! means unmatched accuracy ir 

I.O.L. strength determination. The only 

system offering maximum stored memory 

and automatic lens thickness compensa: 

tion, the XEI is available as a portable uni 

or as an economical expansion to you 

Witrascan Systems, mfg. by diagnostic equipment. 

“Xenotec, LTD. Frederick. Md. 
developed by 
© Dr. Steve Charles, M.D., Memphis, Tennessee 

SPARTA INSTRUMENT eje]|-i-Je]lzP.wuleh. 
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1,288 REASONS WHY YOU 
CAN FIT MORE PATIENTS WITH 


e SOFT CONTACT LENSES. 





(bufilcon A) 





Plus powers are now available, giving you the 
widest selection of thin, soft lenses to meet your 
fitting needs. 


Minus 20 to plus 20 in quarter-diopter 
steps ... four base curves . . . two diameters. That 
adds up to 1,288 lens parameters. And this means 
more of your patients can now benefit from the 

- advantages of the thin, lathe-cut HYDROCURVE® II 
(bufilcon A) contact lens. 


Excellent vision, comfort, good mechanical 
- strength, and reduced flare are important features 
_of the HYDROCURVE Il lenses. Because of their 


CONTACT LENSES. 





minimum center thickness and controlled edge 
contours, these lenses provide maximum flexibility 
and uniform fitting characteristics over a wide 
range of powers. 


HYDROCURVE II gives you 1,288 unique 
lenses. That's a lot of reasons for you to prescribe 
them. And to make it convenient for you, a modest 
size trial set can be furnished to aid you in select- 
ing the best lenses for your patients. We also offer 
a wide range of accessory items and patient care 
products. Call direct for all of your soft contact 
lens needs. 


T C HYDROCURVE «ren 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC 


8006 ENGINEER ROAD * SAN DIEGO, CALIF. 92111 
(114) 271-9873 


TOLL FREE NUMBER (800) 854-2790 


IN CALIFORNIA (800) 542-6000 
* 


Í FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGES 
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. is. a hérhisphericál- shell of pend ia i 

and 0.1 to 4.0: mm thickness. The fens ‘material, bufilcon A, i 
hydrophilic: random “copolymer - of. 2- -hydroxyethyl ipetfacr ate: 
NOGU1 -Dimethyl-3« xobutyl-acrylamide, and methacrylic acid. The 








polymer is à. dimensionat. network of copolymer chains joined by 


trimethylolpropane trimethacrylate crosslinks at a density of about 
one crosslink. for every 1400: monomer units. It consists of 55% 
'bufilcon A and 45% water when immersed in normal saline. 


ACTIONS — In its hydrated state.a HYDROCURVE II Contact Lens 
| becomes soft and. pliable. When. placed on the human cornea the 
hydrated lens acts as a refracting medium to compensate spheri- 


.. tal ametropias. The material has a refractive index of 1.43. 


^ INDICATIONS — HYDROCURVE I Contact Lenses are indicated 
for the correction of visual acuity in persons with nondiseased eyes 
who have spherical ametropias, refractive astigmatism of 150 
diopters or less and/or corneal astigmatism of 2.00 diopters or 


_ less and aphakia. 


CONTRAINDICATIONS -— HYDROCURVE H Contact Lenses are 
 contraindicated by the presence of any of the following conditions: 
/ 4. Acute and subacute inflammations of the anterior segment ot 
theeye. — 
. Any eye disease which affects the cornea or conjunctiva. 
. Insufficiency of lacrimal secretion. 
. Corneal hypoesthesia. 
. Any systemic disease which may affect the eye or be exagger- 
- ated by wearing contact lenses. 
am WARNINGS | 

'. Medicaments and Eye Drops: The HYDROCURVE H Contact Lens 
must be stored ONLY ín BOILnSOAK* Sterile Preserved Saline 


» aw fe 


oo . Storage Solution or FLEXSOL® Sterile Solution for Disinfection 
-*.. and Storage. No ophthalmic solutions or medicaments, including 


conventional hard contact lens solutions, can be used v HYDFO- 
.. "CURVE II Contact Lens wearers prior to or while the lens is ir 
| ; place on. the eye. Only the recommended disinfectant soaking 


m - solutions BOILNSOAK or FLEXSOL, the recommended cleaners 


~~ SOFT MATE* or PREFLEX?* , NORMOL* Rinsing Solution or the 
. recommended lubricating sciution ADAPETTES® may be used on 

‘the HYDROCURVE II Contact Lens. 

Abrasions and Infections: if the lens becomes less comfortable to 
the wearer than when it was first placed on the wearer's cornea, 
this may indicate the presence of a foreign body. The lens shoulc 
be removed immediately and the patient examined. If any cornaai 
abrasion, uiceration, irritation or infection is present, a physician 
should be consulted immediately. 

Aphakic Patients: Aphakic patients shouid not be fitted with 
HYDROCURVE II Contact Lenses during the postoperative period 
until, in the opinion of the surgeon, the eye has healed completely. 
Lens Care Regimen: Patients must adhere to the recommenced 
daily lens care regimen of HYDROCURVE II Contact Lenses. Faik- 
ure to follow this procedure may result in development of sericus 
ocular infections. 

Wearing Restrictions: The HYDROCURVE Ii Contact Lens should. 
be removed before sleeping or swimming or in the presence of 
noxious and irritating vapors. 

Visual Blurring: When visual biurring occurs the lens must be re- 
moved until the condition subsides. 


PRECAUTIONS 
Storage: HYDROCURVE H Contact Lenses must be stored ONLY 
in BOILNSOAK or FLEXSOL Solution. If left exposed to air, the 
lenses will dehydrate. If a lens dehydrates, it should be soaked 
ONLY in BOILNSOAK or FLEXSOL Solution until it returns to 2 
soft, supple state. 
Cleaning and Disinfection: HYDROCURVE I Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does nct 
replace the other. CLEANING is necessary to remove mucus and 
film from the lens surface. This can be accomplished by using 
. either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation 
of the lens care procedures should be made. 

DISINFECTION with a HYDROCURVE Patient Disinfection Unit 
and BOILNSOAK Solution has been tested microbiologically and 
shown to be an effective disinfection procedure for HYDAC- 
CURVE II Contact Lenses. 

HYDROCURVE Ii Contact Lenses must be cleaned daily with 
SOFT MATE or PREFLEX. Fresh BOILaSOAK Solution must be 
used daily. for storing the lenses. The HYDROCURVE Carrying 
Case must be emptied and refilled with fresh BOILNSOAK Solution 
each time the lens is stored. 

1f a HYDROCURVE Patient Disinfection Unit is not available 
for disinfection of the lenses, the lenses must be boiled in their 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro- 
biologically and shown to be an effective disinfection procecurs 
for HYDROCURVE II Contact Lenses. HYDROCURVE II Con nd 
Lenses must be cleaned and rinsed daily, or after wearing, w 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must bs 
emptied and refilled with fresh FLEXSOL prior to disinfecting the 
lenses. Fresh FLEXSOL must be used daily for storing and dis- 
snfecting the lenses. 


WARNING: NOT MX OR ALTERNATE THE DISINFECTION 


* AND STORAGE SYSTEMS. FLEXSOL SHOULD NOT BE USED 
WITH HEAT. * : 





: ‘ew Patients m 


“U.S. Pat. 3965063 = 








dry with a lint-free towel before bandiin t 


g the len n de 
Cosmetics, lotions, soaps and creams must not c come in. con. e 


tact with the lenses since eye. irritation may result. If hair spray is 
used while the lenses are being. worn, the eyes must be kept gigeed 
until the spray has settled. 

Fiuorescein: Never use fluorescein while the patient. is weari ng 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline. solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb: residual fluorescein 
irreversibly. , 


ADVERSE REACTIONS — enous comaa A may result 
from wearing a lens which has been soaked in a conventional hard 
contact lens solution containing preservatives which sposta not 
be used with soft hydrophilic contact lenses. __ 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as. a resuit of the patient 
Sleeping while wearing the lens, or wearing a hypotonic iens. If a 
lens adheres for any reason, patients may be instructed to apply a 
few drops of BOILNSOAK Solution or ADAPETTES and wait until 
the lens moves freely before removing the lens. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long. a time. Re- 


moval of the lenses and a rest period of at least one hour generally 


relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be ex- 
amined to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of tit- 
ting contact lenses do not apply to HYDROCURVE II (bufilcon A) 
Contact Lenses. For a detailed description of the fitting technique, 
refer to the HYDROCURVE Fitting Guide, copies of which are avail- 
able from: Soft Lenses, inc., 8006 Engineer Road, San Diego, 
California 92111. 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 


ai 


Maximum Wearing Time 
Day (Continuous Hours) 


Maximum Wearing Time 
Day (Continuous Hours) 


1 
2 
3 
4 
5 
6 
7 


all waking hours 





There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the initial daily 
wearing schedule should be stressed to the patient. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a HYDROCURVE Patient Care Kit and fully under. 
stands ail care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient health and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in a dlass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDROCURVE Patient 
Care Kit. 

The HYDROCURVE Patient Care Kit is a package required for 
lens cleaning, disinfection, and storage, consisting of the following: 


HYOROCURVE Transfer Unit (basket) ................. Cat, 41001 
HYDROCURVE Carrying Case ..... 0... cee eee eee es Cat. #1002 
HYDROCURVE Patient Disinfection Unit ......... a... Cat. #1003 
BOILNSOAK® Sterile Preserved Saline Storage Solution. ... Cat. 41064 
SOFT MATE® Sterile Cleaner (optional) or... ............ Gat. 81006 
PREFLEX® Sterile Cleaner (optional) ............... ... Cat. #1016 
ADAPETTES® Sterile Lubricating Solution. tud ua ed Cat. #1047 
Patient Instructions ......0.0.0...0..6 cc cc exec nee — Cat. $1025 


Chemical Disinfection HYDROCURVE Patient Cars Kitisa package 
required for the chemical method of lens cleaning, disinfection 
and storage and consisting of the following: | 

PREFLEX® Sterile Cleaner..... liiis Cat. $1016 
NORMOL? Sterile Rinsing Solution .............. ave. Gat. #1017 
FLEXSOL® Sterile Solution for Disinfection and Storage ... Cat. #1018 


ADAPETTES?* Sterile Lubricating Solution. ees. Cat. 81047 
HYDROCURVE Twin Case...... PPM M T PP . Cat. #1054 
Patient instructions n 0... Ate ee aaa . Cat. #1025 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT A 
PRESCRIPTION. 


Soft Lenses, inc. _ 
8006. Engineer Road  — 
San ce California sen E 
HYDROCURVE* is 
Soft Lenses, inc. 
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Avoid steroid 
contradiction. 
Think FML 


(fluorometholone). 
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There's a unique contradiction inherent in ocular 
steroid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This risein pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 


FML eases the contradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


EML controls moderate to severe inflammation. 
Independent investigators found FML to be as effec- 





® ` : 1 
FML (fluorometholone) 0.1% Ligaifilm® Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting agents of mechanic al, chemical or 
immunological nature. No generally accepted explanation of this steroid property has been advanced. 
Adrenocorticostercids and their derivatives are capable of producing a rise in intraocular pressure. In 
clinical studies on patients' eyes treated with both dexamethasone and fluorometholane, fluorometh 
olope demonstrated a lower propensity to increase intraocular pressure than did dexamethasone. 
INDICATIONS For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea 
and anterior segment of the globe. CONTRAINDICATIONS Acute superficial herpes simplex 
keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases of the 
cornea and conjunctiva. Tuberculosis ef the eye. Hypersensitivity to the constituents of this medica- 
tion. WARNINGS Steroid medication in the treatment of herpes simplex keratitis (involving the 
stroma) requires great caution; frequemtslit-lamp microscopy is mandatory. Prolonged use may result 
in glaucoma, damage to the optic nerve.defects in visual acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the establishment of secondary ocular infections from fungi 
or’viruses liberated from ocular tissue. In those diseases causing thinning of the eornea or sclera. 
perforation has been known to occur with use of topical steroids. Acute purulent untreated infection 
of the eye may be masked of activity enhanced by presence of steroid medication. Safety and effective- 
* ness have not been demonstrated in children of the age group 2 years or below. Use In Pregnancy: 


SAFETY COMFORT 









tive in controlling inflammation as other potent 
steroids: 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach “deep- 
seated” sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone: 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient’s eyes and to prevent corneal xerosis. 


Good reasons to make FML your “first choice” 
ocular steroid. 


Potent, yet safer. Think FML. 


Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS As 
fungal infections of the cornea are particularly prone to develop coincidentally with long-term local, 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use, Intraocular pressure should be checked frequently. ADVERSE 
REACTIONS Glaucoma with optic nerve damage. visual acuity or field defects, posterior subcape 
sular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, 
perforation of the globe. DOSAGE AND ADMINISTRATION 1 to 2 drops instilled into the con- 
iunctival sac two to four times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 

1. Allergan Report Series. #72. . 

2. Hull. D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids. Invest Ophthalmol 
13, 457-459, 1974. 

3. Fairbain, W. D. and Thorson, J. C. Fluorometholone — anti-inflammatory and intraocular pressure 
effects. Arch Ophthalmol 86: 138-141. 1971. 


AJIÉRGAN Pharmaceuticals, Irvine, CA 92713 . * 
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‘nd lightweight. Optyl is so advanced that simila 


spoxy resins have been used medically for body ` 
implants. Optyl reduces patients’ problems! - 
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CONTACT DERMATITIS... 

Constant aposition of certain eyeglass frame ma- 
terials may sensitize the skin and lead to con- 
tact dermatitis. In particular, cellulose acetate 
ester plastic (a common frame material) may 
not only produce irritants but also cause aller- 
gic reactions. With more inert materials there is 
less of a chance of a sensitivity reaction. And 
Optyl is almost completely inert biologically. In 
clinical studies of Optyl’s allergenic potential, no 
skin irritation or contact dermatitis developed. 
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PRESSURE. NECROSIS... 

Continuous pressure from eyeglass frames may 
result in mild to severe pressure necrosis simi- 
lar to decubitus ulcers (“bed sores"). The ex- 
tent to which pressure necrosis may occur is in- 
fluenced by the intensity and distribution of 
pressure and the duration of the exposure. Al- 
though the duration of exposure is usually lim- 
ited by patient discomfort, severe point pressure 
of even short duration can damage cutaneous 
and underlying tissues. Optyl minimizes this 
threat, because of its light weight as compared 
to other common frame material. 
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DESTRUCTIVE SECRETORY INTERACTIONS... 
Eyeglass frames are subjected to a continual 
flow of facial glandular secretions. The sweat 
gland secretions are mostly water, with approx- 
imately 1% protein, lactate, uric acid, chloride 
and sodium electrolytes. The pH is slightly 
acidic. The sebum secreted by the sebaceous 
glands contains a large number of both com- 
mon and unusual lipids, including triglycerides, 
waxy esters, cholesterol, and squaline. Over & 
period of time, as these secretory products react 
with cellulose acetate material, marked destruc- 
tion occurs. However, because of its inert char- 
acteristics, Optyl minimizes reactions. 


Reference: Jordan, W.P. Dahl, M.V.: Contact Dermatitis from Cel- 
lulose Ester Plastice. Archives of Dermatology 105:880, 1972 
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: ad Trying to examine the retina through a tiny, undilated 
You and Nikon. pupil is like trying to watch a football game through a 

* knothole. It’s possible to see some action, but inrpossible 
to get the whole picture. Now Nikon offers a wide-arfgle 


! Giving your patients 30-degree view of the retina through a dilated pupil with 


e ^ Nikon's new Wide-30 ophthalmoscope. 
a surer diagnosis It’s an effective and simple alternate to the conven- 
tional small-pupil ophthalmoscope technique, with its 
: h h id 30) restrictive narrow field of view. The Nikon Wide-30 
wit t e new WI e- makes it easy to see the relative positions of any abnor- 


malities you may detect during an examination. r, 
ophthalmoscope. Its ring illumination does not create reflections on the 
cornea, and allows a clear image to be formed while the 
pupil is dilated. Total magnification 8.3x, adjustment of 
patient's eyesight ranges from —29D to +27D; adjust- 
ment of the observer’s eyesight, +5D. 
The Nikon Wide-30 comes with transformer, eyepiece 
lens, two green filters, spare bulb, and a protective case. 
For full information contact Nikon Inc., Instrument 
Division, Ophthalmic Department, Ehrenreich Photo- 
Optical Industries, Inc., 623 Stewart Ave., Garden Cy. o 
N.Y. 11530; (516) 222-0200. Look to Nikon 





ANNOUNCEMENT OF 
Laie SECOND ANNUAL 
OPHTHALMOCRYOSURGICAL 
SEMINAR 


(To be presented in conjunction with the 4th Annual 
DermatoCryosurgical Seminar and to be proceeded 
(March 9-11, 1879) by the 18th Annual Instruc- 
tional Course in Contact Lens Fitting by the 
Ophthalmologist and followed by the lst Annual 
American College of Cryosurgery Program, March 
13, 1973) 


Sponsored by 
RUDOLPH ELLENDER MEDICAL 
FOUNDATION 


A.M.Ae-approved Continuing Medical Education Program (8 
hours Credit toward Physician's Recognition Award Category 
l) 
Saturday, March 11, 1978 and Sunday, March 12, 1978 
(2:00 til 6:00 p.m.) (8:00 a.m. til noon) 


PLACE: FAIRMONT HOTEL—New Orleans 

TOPICS. Cryobiology and Cryosurgery of the Eye and 
Adnexa 

TUITION: $195.00* (Please make check payable to 
the Rudolph Ellender Medical Founda- 
tion) 

PROGRAM F. T. Fraunfelder, M.D., Little Rock 

DIRECTOR: 
FACULTY: John D. Bullock, M.D., Dayton, Ohio, Miles 


H. Friedlander, M.D., New Orleans, Richard 

J. Hesse, M.D., New Orleans, Setrag A. 

Zacarian, M.D., Springfield, Massachu- 
e setts 


For further information contact: 


Jos. A. Baldone, M.D. LADIES DAY 
Roof, Delta Towers, ACTIVITIES: 
1732 Canal Street Usually tours of the 
, New Orleans, 70112 French 


Quarter and the 


USA 
Pk: (504) 524 9729 Garden District 


Tha Fairmont Hotel offers course participants a pleasant blend 
of extra curricular activities, ranging from Bailey's Pub (which 
never closes) to the Blue Room with name entertainment 
nightly, to the renowned Sazarac Restaurant, to a new 
addition featuring swimming pool and tennis courts. For Toll 
Free Reservations, Call 800-527-4727 (in Texas call 800-492- 
6622). 


(*) 10% discount on tuition for members of the American 
College of Cryosurgery. (For information on membership in the 
American College of Cryosurgery, please contact: James M 
Ozenberger, M.D., 18 W. Main Street, Boston Post Road, 
CJ.nton, Conn. 06413 or phone 203-669-4118). 


AT 


THE 


April 26-29, 1978 
Ophthalmology Speakers: 
Robert C. Drews, M.D., Clayton, Missouri 
Jared M. Emery, M.D., Houston, Texas 
Richard P. Kratz, M.D., Van Nuys, Cal. 
Bruce E. Spivey, M.D., San Francisco, Cal. 
Bradley R. Straatsma, M.D., Los Angeles, Cal. 
Otolaryngology Speakers: 
William Jacquiss, M.D., Pittsburgh, Pa. 
Donald Kamerer, M.D., Pittsburgh, Pa. 
Walter Work, M.D., Ann Arbor, Mich. 
Charles T. Yarington, M.D., Seattle, Wash. 


RESERVATIONS: Write directly to The Green- 
brier, White Sulphur Springs, West Virginia for 
hotel accomodations. 

ADVANCE REGISTRATION: Fee of $225 
required; checks payable to The West Virginia 
Academy of O & O. Send to: J. Elliott Blaydes, 
M.D., The Blaydes Clinic, Corner of Frederick & 
Woodland Avenue, Bluefield, West Virginia 


24701. — AMA CREDIT CATEGORY I 





THE TIME-SAVER! 


FIXES YOUR PATIENT'S EYE WHERE YOU WANT IT! 


WATCHIT’ 


Attracts and holds fixation for 
Ophthalmoscopy, Tonography, 
Slit lamp, Retinoscopy, etc. 


TWO MODELS 


Watchit™ Sr. — about size of 
20/400 E — white light bulbs 
(replaceable from front p.r.n.) — 
excellent for 20 foot lanes, 

even with high refractive errors 
without glasses. $119.50 ea. 
Watchit™ Jr. — about size of 
20/200 E — red LED's (solid state 





e Attracts young and old 

e Bulbs light sequentially to pull 
fixation centrally 

€ All solid state — no moving 
parts — only the light appears 

brilliant red lamps). Used in to move 


pairs to right and left of chair or e 115v a.c. 50/60 HZ (other 
singly for mirror lanes and voltages available) . 
shorter distances. $119.50 ea. e Controlled from switches in 
Ohio residents add 5.5% sales tax. your present console. 


| 
OCUTRON COMPANY DEPT. A02 
22500 So. Woodland Rd., Shaker Hts., Ohio 44122 
Please ship Watchit(s) checked below: 
[] Check enclosed — Ocutron pays postage in U.S.A. 
C Bill me plus postage [7 Senior [] Junior 
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Now, for total anterior segment surgery... 
Introducing Berkeley’s superb, ; 
new ultrasonic fragmentor, 

the Fragmatome" unit, 
for lens extraction. 

Together with the Ocutome* unit. 
In the only complete system 

that works with one, 

single footswitch. 




















A single footswitch.... A few more special features.... : 
y Berkeley's Ocutome/Fragmatome Your choice of an infusion sleeve or The switch 
System is the orly system for total modular infusion to automatically makes the difference. 
anterior segment surgery and posterior control intraocular pressure. 
vitrectomy that works with a single The Fragmatome unit offers a special Let us show you the Total System, 
footswitch like you see here. wattmeter, an elapsed time meter and Doctor. 
But the exclusive features of our fine tuning controls. Just return the attached coupon for 
new system go well beyond our Plus, the system is one of the sim- details and a demonstration. 
footswitch. plest to operate and care for. The Ocutome/Fragmatome System. 
Ocutome/Fragmatome is the only What's more, the system is econom- The only Total System with more 
complete system for total anterior ically priced and offers you more exclusive features for superior control 
segment surgery, including such features and advantages than any and technique in intraocular surgery. 
procedures as lens removal. capsulec- other system. See how the switch makes all the 
tomy, iridectomy, pupillary reshaping, difference. 
EI Arrt: of p vitreous. Berkeley's 
e Ocutome/Fragmatome System à 
is the most miniaturized intraocular educational support — — — 
instrument available. ‘ 
- + The system cffers superior surgeon backs up the System. I'd like more details on the Berkeley Ocutome/ | 
control.... Fragmatome System. 
You directly control suction. cutting To help you put the Ocutome/ Fragma- O Please have a representative call. 
rate, port opening size and ultrasonic tome System to best use, Berkeley's O Please add my name to your newsletter 
power output. Educational Division has developed a mailing list. 
And superior safety. ... nationwide, ongoing program of sem- 
The Ocutome unit is a pneumatic inars in intraocular surgery — conducted Physician —————— —— — —————————7 
system. So there are no electrical con- by the leaders in the field. | 
nections or shock hazards to the patient. And, Berkeley's procedural news- pae ah TRE ENT 
The Ocutome/Fragmatome letter regularly provides the latest Ares 
System uses only tiny incisions state-of-the-art surgical techniques and 
for all 20-gauge pics, the newest developments in micro- City State Zip. 
probes, needles and accessories. surgical intraocular surgery. 
Smaller incisioas minimize trauma and Fhonc 
are easier to close water-tight. Upcoming workshops in intraocular Clip and mail to: 
Guillotine cutting action prevents surgery are planned for these dates at 
spooling and pulling tissue. And pro- the locations listed here. Berkeley 
oer pelis WS "ais refina and Call or write us direct for details and | Bio-Engineering : 
2 t * further information. 
Our automa- ic suction system 1s 


600 McCormick Street/San Leandro, CA 94577 
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pressure-controlled — not flow-con- February 3. 4 San Jose, Ca. Call toll free: (800) 227-0591 

trolled—for a continuous level of March 17, 18 San Antonio, Tex. In California call: (415) 568-6800 

suction for both tissue or lens removal. April 21, 22 San Francisco, Ca. * 
s And. a single cable cornects both April 28. 29 San Francisco. Ca. | 

units to a single footswitch — for supe- Early May Chicago, Ill. — —  — 

rior direct control in cutting and suction, Late May New York, N. Y. 

Mid June Minneapolis, Minn. 
: Mid July Cleveland, Ohio 
x Late August Durham, N.C. 

" September 16, 17 Los Angeles, Ca. * 
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In steroid-responsive . 
inflammatory disorders 
of the anterior segmen 


one highly | 


effective 
steroid... 
INTWO | 
convenient. 


“4 formulations 


| 
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! Sterile Ophthalmic Solution 


IDECADRON Prosphate 


I (DEXAMETHASONE SODIUM PHOSPHATE MSD) 


23 0.1% Dexamethasone Phosphate Equivalent 





* e no eyedropper is necessary—the OCUMETER? ophthalmic dispenser 
conveniently dispenses one drop at a time 


e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 









Sterile Ophthalmic Ointment 


DECADRON Prosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.0596 Dexamethasone Phosphate Equivalent 









e melts below body temperature: medication spreads evenly over the entire 
eye preventing "blink-out" 


e useful at bedtime or under a patch (to allow for individual patient needs) 
e particularly useful when prolonged contact of steroid medication is indicated 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stroma! herpes simplex requires 
great caution; frequent. slit-lamp 
microscopy is mandatory. 
Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroics. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activity enhanced by the pres- 





ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 


Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 





occur. 

How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 


in 5-ml OCUMETER® ophthalmic 
dispensers, containing | per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 
in the OCUMETER, sodium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.0596) 


dexamethasone phosphate; white’ 


petrolatum and mineral oil. 

For more detailed information, 
consult your MSD representative 
or see full prescribing information. 


Merck Shar & 
Deme. Division cr MSD 


Merck & Co., INC., 
West Point, Pa. 19486 SHA K 
HM 
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. OFFICE SERVICE NEW EST. FEE $. SURGERY 
Brief 280000 90040 Enucisation woth implant : & OPTICAL SERVICES 
Limited $0010 90050 Biopsy ot She Contact Lans Phakis 
Routing SPOR 82012X Ramouval eorneat ?orelgn body Contact Lans Aphakia 
82012Y. Trapecuiectoney Repiacemant of Contact Lens 
Comprehensiva 92004 X 92014X irdsctome. peripheral ; Fitting Spectacles Monofocal 92340 ee 
S2004Y 92014 Y | o. Cyciacry gtriesapy, initial Sosctacies Phakia 92396 ens | 
. CONSULTATIONS Cataract, M'irecapsular Fisting Spectacles Aphakis DEAS BE 
Limited 90650 Catarsot, extracansuiar 6940. 3 Spectacles Apnakia 92395 
intermediate 90610 Catürsct extraction, intraocular Repair And Refitting Spectacies 52370 
Comprehensive 30620 leue PATIENT DISABILITY STATEMENT 
. HOSPITAL SERVICE Scleral buckliag O iness AM 
fdmnisston 20220 Propfetagsis retinal cryotherapy i. . Onset ot. D injury Lea e mee Lari d 
Brief Visit Kw HOLA Muscis surgery, 2 muscies D Oisabied Ci Partiaity Disabled 
Limited Visit x uo... 90250 Muiscse siergary, 3 or more muscies 67313 MEO PSRREREN esac coat PRN oi la Batted nana 
. SPECIAL OPHTHALMOLOGICAL SERVICE Excinon af chalazion, simgte 67800 arenaene D work 
Gontoscoiy $2020... interarsinal Ga adhesion 578806... ou. OK, to ratura to CE School eee anria 
Sensorimotor Examination Subcnonjencthat injection 68260 ormona Et MEN KE MEI eT cem geri. pee Cer 
Contact Lens Far Disease ! Diatedacrimal cunctum, irrigate 68890, . i SS f 384-B2-2090 IRS # a2-90852143 
Quantitative Perimetry Probing naso:acrimat duct | LARRY W. LAWSON, M.D. 
Serial Tonometry 321í Pies yeahh er 2%}, i 2737 BURTON AVENUE 
Ophtnalimoscopy, Extendad Eciropion rema 3 : WATERLOO, IOWA 560704 
Fiucresceln Angioscopy l Entrapien repair ; i Tei: (319) 235-6777 
Opnthamodynamaometny 
Fundus Photegraphy 
RETURN: LLL By. c Wk 


PROFESSIONAL OFFICE SERVICES INE 


Waterlog, Towa ^a Verne Galilarus 





Mail this coupon today for a sample and in- 
formation on MED-I- CLAIM. p complete in 


Professional 
Office Services Inc. 
2757 Burton Avenue 


. P.O. Box 450 
Waterloo, lowa 50704 





Bausch & Lomb introduces 








OFLENS Contact Lenses 


OQlymocony 


FOR “HARD-TO-FIT” PATIENTS 
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Ultra-Thin lenses are here 
to solve fitting problems for 
this special group of patients. 


These thin-cast SOFLENS? (polymacon) 

Contact Lenses have a "true" center thickness of 
only .07mm. Available in 12.5 and 13.6 diameters 
in powers from plano to —6.00D, Ultra-Thin lenses 
are marked for easy identification —U for 12.5mm 
diameter lenses and U3 for 13.6mm 

diameter lenses. 


Many patients who have experienced foggy or 
variable vision may achieve "Best-Fit" with the 
thinner U and U3 Series. Patients who have not 

gained acceptable comfort before may 
experience less lens awareness and sensitivity 
with the Ultra-Thin Series. For patients who show 
decentration due to asymmetric or flat corneas 
or excessive influence by tight lids, the Ultra-Thin 
Series may provide "Best-Fit^" And patients 

who have poor vision symptomatic of a steep 
fit may achieve "Best-Fit" with greatly 

improved visual acuity. 


Made by Bausch & Lomb's spin- cast method, 
Ultra-Thin lenses retain high reproducibility 
and smooth optical surfaces. Fittings are 
easy and efficient because the Ultra-Thin 
Series lenses are fitted using the same simple 
fitting system as with standard lens series. 


To receive more information about Ultra-Thin 
Series of SOFLENS Contact Lenses, contact 
your sales representative or call, toll-free, 
800-828-9030; in New York State, 
800-462-1720. 


Make your hard-to-fit" patients good candi- 
dates for SOFLENS Contact Lenses with the 
Ultra-Thin Series. 


BAUSCH 
& LOMB 
SOFLENS 


(polymacon) 
Contact Lenses 
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BAUSCH 
& LOMB 
SOF LENS" 


[oolymrnacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It cansists of 61.4% 
poly (2-hydroxethy! methacrylate) and 38.6% water by weight when immersec in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible ligt transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS* (polymacon) Contact Lens is «oft and pliable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Centact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vesion correction 
use in persons with non-diseased eyes and in aphakia 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contra:ndicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately end the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any ey? abrasion, 
ulceration, irritation-or infection is present, or any abnormal eye condition is-observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (poiymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgecn, tae eye has 
healed completely. 


Lens Sanitation and Handling — Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place and remove the lenses should rot be provided 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor* — Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying periods of ese. If such 
occurs, appropriate replacement is indicated to avoid interference with tne cisinfection 
procedure. 


Medicants and Eye Drops — When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens is in place, on the eye. Also, no solutions, includiag conventional 
contact lens solutions other than normal saline, and the solution made from -he SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (polymacen) Contact 
Lens when the lens is off the eye 


Wearing Restrictions — SOFLENS* (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses 


PRECAUTIONS: Storage — SOFLENS* (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, beccme brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disirfecting the 
lenses 

The one ounce squeeze bottle is intended for preparation of normal salire only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced mmediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes te remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying Zase should be 
used, as it will have been disinfected 


Hygiene — Hands must be washed. rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settled 


Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing if 
care is not exercised during placement on or removal from the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very:carefully in the 
carrying case to avoid damaging the edges of the lenses. 


Disinfecting — Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS* (polymacon) Contact Lens must be irrigated with saline and rudbec gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied and refilled 
with fresh normal saline solution just before disinfecting the lenses 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and cthers may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficultywith such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of ron-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17 5 percent of * population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lems use These 
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medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
Clinical significance, were observed on approximately one-half of the lenses studied. 

The SOFLENS* Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. dd 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

If an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein 

ADVERSE REACTIONS: Serious corneal damage may resull from wearing a SOFLENS* 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (golymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
lo overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Peried Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 1 3 l 3 
2 3 l 3 l 3 
3 4 l 4 l 4 
4 4 1 4 l 4 
5 6 1 6 1 4 
6 6 l 6 1 4 
7 8 1 8 
8 8 l 8 
9 8 l 8 
10 10 1 balance of the wakinghours* — * 
1] 12 l balance of the waking hours* 
12 14 1 balance of the waking hours* 


“Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dioptric 
power (black for plus power lenses; red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS" Care Kit is available for lens disinfecting, cleaning. and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 
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Rochester, N Y. 14602 
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ae SEMI-ANNUAL 
Ee.) @Oruloplastic Surgical Dissection Course 
N ¢ T af the 


mas an New York Medical College - Westchester County Medical Center 


Wednesday, May 17, 1978: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 


Thursday, May 18: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, May 19: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 


Saturday, May 20: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergman; 
N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor; 


V. Boniuk; R. Coburn; 
P. Guibor; S. Hecht; 


T. Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles; G. Wiggs; 
D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


CADAVAR SURGERY. 
INQUIRE: 
Ms. Tamkin 
REGISTRATION: c/o Dr. Pierre Guibor 
Limited Enrollment 630 Park Avenue 


New York, NY 10021 
(212) 734-1010 





The choice is yours: one-at-a-time, or D-mag. Why not use this 








| Please send me my D-mag. NAME 

l> Enclosed is my check for $298. . ..— — — —— 

| Please bill me later ADDRESS. 
i Available exclusively through ... 

l 456 Parkway, CITY 

: : K 4 Kee @ [| Broomall, Pa. 19008 

i " —withthe future in sight (215) EL 6-3995 PHONE 





OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical 
š course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 


CREDIT: 
40 hrs. credit 
Category |, A.M.A. & C.M.E. 


With D-mag—the demagnetizing 
console from Diversatronics. 


If you're solving your magnetization problem 
by pulling individual instruments and sutures 
away from a hand-held coil, you haven't 

heard about Diversatronics’ D-mag console. 


Now, demagnetization is automatic and 
all-at-once. D-mag's advanced circuitry 
collapses a rapidly alternating magnetic field 
to effect complete demagnetization of a 
whole set of instruments (and sutures still in 
sterile packages) in a fraction of a second. 
And all you do is push a button. 


convenient form to place your order? 


BATES Lo ep 
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: * Solo practice 
locations 
available 

in 
Southern 
California. 
Newport Beach, 

Glendale, 

Fullerton, 

Lancaster. 


















Contact 
Mr. Len Lanham, 
10801 Tabor Street, 
Los Angeles, CA 
90034. 












The Department of Oph- 
thalmology, UCLA School of 
Medicine, and the Division of 
Ophthalmology, Harbor Gen- 
eral Hospital, are seeking 
nominations and applications 
for the position of Staff Oph- 
thalmologist, Division of Oph- 
thalmology, Harbor General 
Hospital. 

Patient care, teaching, ad- 
ministration, and research 
will be carried out at the 
Harbor General Hospital and 
at the Center for the Health 
Sciences, UCLA School of 
Medicine. Candidates who 
have completed fellowships in 
ophthalmic subspecialties are 
encouraged to apply to Ro- 
bert D. Yee, M.D., and Brad- 
ley R. Straatsma, M.D., 1000 
| West Carson Street, Tor- 
-rance, California 90509. 

























An equal opportunity / 
affirmative action employer. 
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in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
to users and to people 
who work in them. 


Britain’s health care system is pre- 
dominantly nationalized. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 
hensive references cover each system's 
evolution. . .operation. . application... 

problems...achievements...and per- 
sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dept., AMA, 535 N. Dear- 
born St., Chicago, Ill. 60610. 


Sodium SULAMYD® 
brand of sodium sulfacetamide, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of Conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SULAMYD. 
PRECAUTIONS The solutions are incompatible wgth silver 
reparations. Ophthalmic ointments may retard corneal healing. 
on-susceptible organisms, including fungi, may proliferate wit 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
Sensitivity reactions may occur. 
9838358 


June 1972 > 
METIMYD® 


ie: of prednisolone acetate, U.S.P.. and Sulfacetamide sodium, 


Ophthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
de 9 mg. prednisolone acetate and 100 mg. sulfacetamide 
sodium. 






INDICATIONS — Suspension Based on a review of this drug 
by the National Academy of Sciences— National Researc 

Council and/or other information, FDA has classified the indi- 
cations as follows: 

“Possibly” effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the giai, 
and anterior segment of the eye. EYELIDS: allergic blepharitis. 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including thase associated 
with hay fever, and conjunctivitis due to physical agents such 
as us bodies, chemicals (acids, alkalies) and other irri- 
tants. CORNEA, SCLERA. IRIS, AND UVEA: interstitial, post- 
dr ig and oe keratitis; chemical and thermal burns 
of the cornea; corneal ulcer. herpes zoster ophthalmicus: 
pmActanuar keratoconjunctivitis; corneal neovascularization: 
SCleritis; episcleritis; acute, chronic, and traumatic iridocyclitis 

Final classification of the less-than-effective indications re- 
quires further investigation 












Ointment 
and allergic conditions affecting the eyelids and anterior segment 
of the eye 
Eyelids 

dermatitis; other nonpurulent types of blepharitis. 


METIMYD is indicated in the following inflammatory 


allergic blepharitis; blepharitis associated with seborrheic 


Conjunctiva’ allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever; conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids. alkalies) and other irritants. 
Cornea, Sclera, Iris, Uvea: interstitial. postoperative, and scleros- 
ing keratitis: chemical and thermal burns of the cornea; corneal 
ulcer; herpes Zoster ophthalmicus: phlyctenular keratoconjunctivitis: 
corneal neovascularization; scleritis; episcleritis; acute, chronic. 
and traumatic iridocyclitis. . 
In deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, Sulfonamide) therapy should be employed 
Local treatment may be used as adjunctive therapy 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
lions are contraindicated in: early acut@herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye; 
fungal disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused 
by microorganisms, may be masked or enhanced by the presence 
of the steroid: individuals with known sensitivity to any of the 
ingredients | ; 
PRECAUTIONS Extended use of topical steroid marapy may 
Cause increased intraocular pressure in certain individuals. In pro- 
longed therapy, it is advisable that intraocular pressure be checked 
frequently. In those diseases Causing thinning of the cenea, per- 
foration has been known to have occurred with the use of topical 
Steroids. As with any antibacterial preparation, prolonged use may 
result in overgrowth of non-susceptible organisms, including fungi. 
If superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. 
The thong use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 
capsular cataracts. 

January 1973, July 1973 9835356, 10106524 


Schering Corporation 


Kenilworth, N.J. 07033 » 


SWW-9570 











hering Ophthalmic Products 
| arent for all eyes... 
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your patient : 


*conjunctivitis, corneal ulcer and other indications shown in product information 


anti-inflammatory+/antibacterial 
in external eye infectionsti 


METIMYD 


brand of prednisolone acetate, USP 
and sulfacetamide sodium, USP 
OPHTHALMIC SUSPENSION-STERILE 
OPHTHALMIC OINTMENT-STERILE 


sulfonamide antibacterial 
for superficial ocular infectionst 


Sodium 
" SULAMYD 


brand of 


sodium sulfacetamide, USP 


OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE “arm 

mem sitae. | T Ophthalmic ed 
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| Sch ing Ophthalmi 
ering Ophthalmics 
Specific products 
. -due to susceptible pathogens - 9 ix 
=This drug has been evaluated as Or SPEC C . 
y. possibly effective" for this indication. 
: Copyright © 1977. Before prescribing. please see full product information, 


Schering Corporation All rights reserved. : brief summaries of which appear on opposite page: 
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two great keratometers 
from Marco. 


People read things differently. 
That’s especially true when it 
comes to keratometers. 

Take our EXTERNAL reading 
standard model I, for example. 
Superior optical precision . . . 
the standard in objective 
measurement of corneal curvature 
for years. 

And our INTERNAL reading 
model II. Same optical excellence. 


but more convenient for darkened 
examination rooms and 
presbyopic operators. Internal 
readings are in millimeters and 
diopters. 

What they both provide is a lot 
of instrument for the money. One 
position measurements. Patient 
fixation. Precision objectives. 
Achromatic prisms. Uniform 
diffuse illumination. Brass and 


Stainless steel moving parts ío 
insure durability. 

Two great Marco Keratometers, 
one just right for your reading 
pleasure. And remember, the most 
pleasant reading of all is Marco's 
fine quality at acompetitive price: 

Both models are available for 
immediate delivery through your 
nearest Marco dealer. 


MEMARCO 


1409 San Marco Blvd./ P.O. Box 10157 
Jacksonville, Fla. 32207/904/396-4210 






















BASIC SCIENCE COURSE IN OPHTHALMC Mo LOGY - 
|... AT STANFORD 
July 5 through September 8, 1978 





d ir : 2 njunetic n with the Northern California Universities: 
rs Medica California, San Francisco 






» nce Anatomy, Electron Microscopy, Microbiology : and d Immun 
Phy: ah ali Biochemistry, Embryology and. Genetics, Motility y, Phal 
^O alogy; Neuro-ophthalmology, Optics and d Theory e of | Refraction. | 












pina W. R. ‘Green, M. Hall, J. Hetherington, dn A. i Jampoisky, older 

G. Paris, K. Richardson, A.R. Rosenthal, A. Scott, R. Shafter, R. Sogg, W. | 
TF hygeson and many others on the faculty of 60. | BS 

| Tuition i is s $775. 00. For further information and application formis; please write to J. w. a 

Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, de 

California 94305. GI 





| per come May 5 and 6. 1978 at the Hotel Pierre. New York 


Guest Speakers | 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 














a Host Faculty - sy mposium Chairmen Certification Fee: $200.00. ES 
^ The Alumni and Staff. Brian J. Curtin, M. D. 14 credit hours in Category Includes 2 luncheons; coffee 
"Manhattan Eye, Ear Arnol dI. Turtz, M.D. 1 of Physicians’ Recognition breaks and cocktail party. 

; | Throat Hospital . Award of the American Residents’ fee $75 with letter 

F | : Medical Association from Department Head. 


















- Write for information to: 
William E. Regan, Jr., M. D. 
Registrar ^ . .— 7.77 


- * The tiigiday p program will cover anterior segment microsurgery, 

^ specialized cataract techniques (phacoemulsification, pseudophakos 
: mplantation), vitreous surgery, photocoagulation, plastic surgery, 
glaucoma, ocular motil ity and miscellaneous subjects. 














B 421 Huguenot Street | os 
| New Rochelle, N.Y. 10801 - . 


Registration iom limited. 








| PRESBYTERIAN HOSPITAL OF PACIF IC MEDICAL CENTER 2 
ANNUAL POSTGRADUATE CONFERENCE - d 
| June 15, 16, 17, 1978 - s 
Golden Gateway Holiday Inn (Free Parking) 
San Francisco 





HIGH L l GHTS OF 
.. MODERN 
QP L THALMOLOGY 


Cataract surgery: new methods, including phacoemulsification and. intraocular. i 
. lenses | 8m dean ^ d um 





Diagnosis and treatment of macular disease 
Ophthalmic endoscopy | 
Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ccular infection 


Up-to-date information on fluorescein, retinal and vitreous surgery, and malprac- 
tice — SEE E "11 


New and rediscovered techniques in strabismus 
Modern treatment of corneal disease | 
Cryosurgery for lid problems 

New instruments 


FACULTY | John L. Norris, M.D. 


Gilbert W. Cleasby, M. D., Chairman Alan B. Scott, M.D. 
Jerome W. Bettman, M.D. E | William H. Spencer, M.D. 
John C. Cavender, M.D. | . Bruce E. Spivey, M.D. 

- Byron H. Demorest, M.D. . .. Robert L. Stamper, M.D. 
Wayne E. Fung, M.D. | i | William B. Stewart, M.D. 
William C. McBain | David W. Vastine, M.D. 





Alan S. Nakanishi, M.D. i Robert G. Webster, Jr., M.D. 









E Category A credit for the American Medical Association Physician Recogniti on Award and - | 
| California: Medical Association Physician Certi ification Program in Continuing Medical Educatio 
| (16 hours credit) 







REGISTRATION — 
C] Highlights of Modern Ophthalmology (fee $195.00) 
aj Residents and Fellows ee $75.00) 


June 15-17, 1978 
Name E | 





~~ Gi | IM . — State m a Tip ode E! 


-Continuing Education 


= i. Check made > payable to Une MEDICAL CENTER. should accompany thís application to: z E: m 








Pacific Medical Center 
P.O. Box. 7999 : 
San » Fréncisto, CA 94120. 











FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, coir 
sider the refreshing, longer-lasting comfort of Liquifilm? 
Forte. More than just a tear substitute, Liquifilm Forte 
offers enhanced ocular lubrication for hours of soothing 
relief from the symptoms of grittiness, dryness, burning, 
and irritation due to keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 375 polyvinyl 
alcohol, the unique plastic polymer with both lipophilic and 
hydrophilic properties. Thus, it has an affinity for hydro- 
phobic surfaces of the cornea as well as for the aqueous. 
It thickens and stabilizes the precorneal tear film, main- 
tains a protective film over the entire cornea, and acts 

as a barrier to evaporation from the corneal surface. 


And dextrose is included to enhance viscosity without , 
creating the usual adverse effects of stickiness, crusting, 
or blurring associated with other viscous solutions. 







Recommend Liquifilm Forte...the moisturizer that dry 


NDC 0023-0147 
eyes thirst for. fi oz. sterile 
Liquifilm 
e e f^» M Forte 
v enhanced 4 
iquitim Forte ar y 


AlleRGAN 
oO 


ENHANCED OCULAR LUBRICANT i E " 


Al IERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P.Q., Canada 








T sia ok * Professor wer este terov 3 RA 
From United States mem o Ma B. 













Seep 


The cost will be $1 75 ($50. 00 for résidenii with accompanying | letter trom E mijai 
ie which includes geurse; and meals. | | oM | ! 






MIS Spruce SI Pennsylvania 1 91 02 
(21 5) 541 -241 2. 


a Sponsored by Thomas Jefferson Universi Y and the Panny yeni Academy of Ophthal- 
| . mology : and Otolaryngology. | 


o| As an organization accredited for continuing médical: edducsition,; the Wills Eye Hospital- | 
| | Jefferson Medical College certifies that this continuing medical education offering meets the | 


D : - criteria for 14 credit hours in Category 1 of the Physician's Recognition Award of the American 
Gee Medical Association. 









_ MANCHESTER DRUG & SU RGICAL. 








SU PPLY, INC. 







|. OPHTHALMIC DIVISION 





SER n7 7 iin STREET, MANCHESTER, CONN N. N. 06040 FEMME: 
E. 20 640-4641 CALL OR WRITE FOR CATALC rALOG uU 




















in Account With: - 





rges fero 
remodel ing o sri ite 2 space; 










New vlla l P Se 
ani partitions: .. E£,820.00 


"E Rlectriral E? ps : 


| plan based on these requirements. Upon receipt of your comm 


Un complete one-source service on everything you need to equip and fu 


JA and headaches. Why not write or phone today for ieee 


Without a detailed plan of your new office as you envision. it. there's s no. 


way to foresee all the expenses that will be involved in leasehold - 
improvements. Yet once you've signed the lease, any details not : 
included may be at your expense. Which means you. could find yourself . 
paying thousands of dollars for unexpected "extras" « We've been hel e 
eye doctors avoid unpleasant Ae like this for over forty ye re 















e From the Office Planning Kit we. provide, you sendi us a form lis 
your specific requirements. We then submit to you a preliminary ff 












any requested changes are B into the final plan, wh 
complete right down to the last detail of equipment, electrica , plum j 
and cabinetry. e Besides assuring most efficient use of space, this 

comprehensive office plan has another important advantage: when. 
made an exhibit to your lease before it's signed, it eliminates. any | 
question about what leasehold improvements are included. e * Like our 





your office, our Office Planning Kit is designed to save you: time, mon 


Want to simplify 
paperwork and improve 
your financial position? 






The General Principles of Blood Transfusion 
is the guide for physicians who must order 


1 blood and blood components for their patients. 
It's just one of 


the specialties we Published by the American Medical Asso- 
offer exclusively ciation, this 1973 Edition is completely 
to ophthalmology. revised and updated, bringing the practi- * 


WM. V. TP. tioner the best of informed opinion and 

A aK experience in the field. 

DEVELO To order your copy ($2 ea.) of the guide, 
=] CORF ORATION OP-267, write: Order Department, American 


REE: EEE CEA FE DO MUI RR Medical Association, 535 N. Dearborn St., 
100 WHITE SPRUCE BOULEVARD/ROCHESTER. N.Y. 14623/( (716) 461-3680 Chicago Hl 60610 


Outside New York State, call toll-free (B00) 828-5058 



















POST GRADUATE INSTITUTE 
NEW YORK EYE AND EAR INFIRMARY 
SPRING CONTACT LENS SEMINAR 
WEDNESDAY, APRIL 12, 1978 


INTRAOCULAR LENSES * * * THERAPEUTIC SOFT LENSES 
ORTHOKERATOLOGY * * * * APHAKIA * * * * KERATOCONUS AND KERATOPLASTY 


* & + 


SPEAKERS 

























JOSEPH BALDONE, M.D. FRANK B. HOEFLE, M.D. , 
JORGE N. BUXTON, M.D. JAMES J. KOVERMAN 

G. PETER HALBERG, M.D. SOLOMON LIEBOWITZ, M.D. 
JACK HARTSTEIN, M.D. ROBERT RIECHERS, M.D. 






DAVID SCHAFER, M.D. 
OTHERS TO BE ANNOUNCED 


+ & GK* 







Registration Fee: $75.00 Residents: $50.00 


* This Seminar qualifies for 8 credit hours in Category 1 towards the American Medical Association Continuing Medical 
Education Physicians Recognition Award. 

For program and further information, please write: 

Jane Stark, Registrar 

- Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

Tel. 1212) 673-3480 
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BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
6, 800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 

THE WORLD: 


FÈATURES: 
Thirty percent more power. 
1.50 aperture for close macula work. 





i Unique "'optimatic" control; 
` |] single dial setting for optimum 


chorio-retinal reaction. 


- % New contemporary design 
Page 7 F1 to complement today’s 


" nM i d. " - hospital or office decor. 


Standard line voltage operation. 


Direct or indirect* ophthalmoscope 
delivery system. 
*Optional 


eM gg — 4 division of varian 


O PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


name (Cho PP ES 2H RAE Se ns ae 





hospital or clinic 





address 





city state bo. Fin 02 none 


: CLINITEX<. division of © 183 newbury street / danvers, massachusetts 01923 / USA 


varnan e 

















: Dates: 


Course Fee: 


e Dates: 


— [| Accommodations: 


Course Fee: 


. |] Emphasis: 


|. Course Director: 
| Dates: 


vl. Accommodations: 





a Course Fee: 


. Course Director: | 


vd iécommodations e 


BE. e ia n 









iced um iin ts sag : n Rosia Petia AEN: includes 
onic Fra; agmentation ES Ta ocular structures 


| Lou uis J:i Gir: rard. M.D. 





ra MED. July 13, 14,15— November 9,10, 





March 16, 17, 1 


114978 ° 
Contact Louis . J. Girard, M.D. ( 713) 965-0700 | 


$650. 00 
St. John’s Mercy Medical Center 





Develop the basic skills necessary to EAT cataract 


extractions with Ultrasonic Fragmentation. Axial « 
Length Measurements for I.O.L. implantation. 


Jack Hartstein, M.D., and Richard Oglesby, M.D. 
April 8 and 9, 1978 











New York Eye and Ear Infirmary 


Develop the basic skills necessary to perform cataract 
extraction and vitrectomy with Ultrasonic Fragmen- 
tation. | 


Gerald Kara, M.D. 

March 3 and 4, 1978 | 

Contact New York Eye & Ear Infirmary, Ms. P" 
Stark, (212) 673-3480 | 
$650.00 





Hyatt Regency Hotel 
Instruction in Pre-vitrectomy evaluation, utilizing 





.. Ultrascan technique featuring Real-Time and Gray 


Scale. Axial Ler gth measurements will be explained. a » 


Video taping z anc Photography will be — in 


| teaching sessions. 
: Steve Charles, M.D 
.. April 1 and 2, 1978 
Hyatt kany Hotel T 1 mE 
— Practitioners $150.00 — Technicians 5100, 00- — vc 
a Ian Residents $50.00 © TT Da 
t A SW um M *AMA approved C.M.E. credit (16 hours) _ 

E JA OPHTHALMIC SURGERY SEMINARS | 

| Gg | 155 Clinton Road — P.O. Box 565- | 

" West Caldwell, New Jersey 07006 IM 
x 09 631- 1 152 — Attention: Ms. Kathleen. Noll | 














.. During 
intracapsular 


lens 
extraction - 


‘TARGET TUNNEL’ 

FOR EASY 

NEEDLE INSERTION 

Save valuable time in the operating 4° 

room with the Univial's special 

target tunnel'. Needle easily pene- 
trates this thinned section of the — 

stopper to allow trouble-free with- | 
drawal of Catarase solution. % 





Catarase 





Enzymatic zonulysis 
as easy as... 










SINGLE VIAL PREVENTS 
MIXING ERRORS 


"Inexperienced operating room 
personnel not infrequently will give 
the surgeon the diluent solution 

and discard unused the "empty" 

bottle containing the alpha- 
chymotrypsin powder!" 


ALWAYS FRESH, 
1:5000 SOLUTION 
Optimum zonulysis is obtained with 
150 APA units/ml, which is the 

j strength of a 1:5000 dilution. . .''! 





(chymotrypsin N.F 300 units) 
in the unique SMP univial 


See Package Insert for Full Prescribing Information 


Indication: This drug is indicated for enzymatic zonuly- 
sis for intracapsular lens extraction. 


Contraindications: 
1. High vitreous pressure and gaping 
incisional wound. 
2. Congenital cataracts. 
3. Patients under age of 20 years. 


Precautions: Chymotrypsin N.F. powder or solution 
should not be auteclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may imactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: Transient increases in intraocular" 


pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch 
Div. Cooper Laboratories (P.R.), Inc. $ 
San German, Puerto Rico 00753 . 2010-8 





A STERILE GEL OF METHYLCELLULOSE 4000 cps i 
Preservatives: Methylparaben and Propylparaben 


lens fit 


Index of refraction 1.336 - 


É Apply small amount of Gel to inner surface of Gonio lens. | 
E Available in 4 ounce ophthalmic tubes. — 


| ty Str » Quiney, Mass. 02169. 
Área Code 617 + 479-2680 













ANT RI RIO OR A AN D j P Q ST E R | OR OR ae 
LAR MICROSURG ERY COU R à ES 
TURING THE S.I. T.E. INSTRU ENT. 


Spo nsored by 
ae . The Retina Service of EN > 
orn The Wills Eye Hospital and Reserve institu Ben s em 
Thor onis Jefferson University Medical Center, Philadelphia, Pa 








a Faculty 7 Guest Faculty 
x A Whim 4. Annesley, M. D. Robert Lewandowski, M. b: 
Jay L. Federman, M.D. Donelson R. Manley, M. D. 
P. Robb Mc onald, M. D. William H. Ross, M.D. 
| Lev K. Sarin, M.D. M. Madison. Slusher, M. D. 
— —. Jerry A. Shields, M.D. Harold Weiss, M.D. 
William $ Tasman, M.D. Joseph Calhoun, M. De 

d Anthony Caputo, MD. 
Guy Chan, MD. 
Malvin Dougherty, M.D. 
Brian Leonard, M.D. 









0o | WHEN: Weekend Courses remaining for 1978: April 1 & 2; October 7 & 8 


THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. | B 





(| WHERE: 





ce : REGISTRATION FEE: § * 50 ) (Checks payable to Retinal Course Account) 


Au uw TEDSENROLLMENT: E Participants: Registration Fee must be paid 30 days prior to iie: course. 


THE A ENDA: HIGHLIGHTING THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURING. THE SHE 
INSTRUMENT. Instruction will emphasize: basic surgical techniques, selected indi cations, results, P 

. complications and management of complications. À segment. of the course will emphasize the 
. Operation, functions and maintenance of the S.I. T.E. Instrument itself. Instructional methods 
. included: Videotape, didactic lectures, live demonstration, animal surgery and discussion 
periods. - E 




















N: For detailed information, call: 


' Jay L Federman, M.D., Course Director ES fe 
.  Retinal Services, Wills Eye Hospital | | | E 
- . 1601 Spring Garden Street | ; = E 
Philadelphia, PA 19106 | 


= Or Call: (215) 972-6359 


A TEAM 0 ORIENTATION 1S AVAILABLE FREE OF CHARGE. A special | in-service program will bé a 
"t LM for one of. your auxiliary operating room personnel so that he or she is also familiar wit 
d ov wor various urgical procedures and the ease of care and maintenance oft the modular design SETE 
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orescribe 


PE OPHTHALITIICS 


by color coded vials 











PINK YELLOW LAVENDER GREEN BLUE 


Rx, Instructions anc dosage are simpli- 
fied to increase patient compliance. 


72% (free base) epinephrine with each 
strength of pilocarcine. 


15cc vials — dated to assure fresh potent 
medication —no refrigeration required. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
























DEPARTMENT. OF OPHTHALMOLOGY OF TUFTS spear 
MEDICINE PRESENTS THIS COURSE TO BE DIRECTED BY SANFOR 






p ; JULES BAUM, TUFTS U.; ROBERT DRYDEN, U. of “ARIZONA: E EF 

d FLANA GAN, JEFFERSON MED. COLLEGE: EDWARD GOODMAN, TUFTS & BOSTO 
.U.; PIERRE GUIBOR, NEW YORK MED. COLLEGE: SANFORD HECHT, TORTS: A 

BOSTON U;; ne LEIBOWITZ, BOSTON U. | 
















ED 1RS. AM. ENROLLMENT LIMIT - m 
/ATEG( RY I—PHYSICIAN'S REGISTRATION FEE: : $350.¢ I nd 


7 REOG G N TION mm » 





T INQUIRE: OFFICE OF CONTINUING EDUCATION TUFTS 
| UNIVER: 






SITY SCHOOL OF MEDICINE 
6 HARRISON AVENUE, BOSTON. MA. 02111 
TELEPHONE: (61 7) 956-6579 


HARVARD MEDICAL SCHOOL 
Department of Continuing Education 
Announces a Course in 
GLAUCOMA 
April 5, z and 7, 1978 


t the 
| | MASSACHUSETTS EYE AND EAR INFIRMARY - 
. . Under the Direction of 7 
"Paul A. Chandler, M. D., W. Morton Grant, M.D. and David K. Dueker, A M. D. 







This. course, este for ophthalmologists in clinical practice, will cover 


comas. rene will b placed on detailed case presentations, 
ULTY: SE 


. DANIEL M. AL ERT, M.D. 
at ROBERT BELLOWS, 1.5. 
d _ FRA AN K 


diagnosis. and treatment. of ‘the: various 
followed by open discussion by all. porticipan s on an 





DAVID L. EPSTEIN, M.D. 

W. MORTON GRANT, M.D. 
ROLAND E. HOULE, MD. 
B. THOMAS HUTCHINSON, M.D. 
THOMAS M. RICHARDSON, M.D. 
RICHARD J. SIMMONS, M.D. - 
TAYLOR R. SMITH, M.D. 

DAVID S. WALTON, M.D. 

MARTIN WAND, M.D. 









-This HER bas s Category i accreditation for 20 hours toward the AMA's Physicians' Recognition Award: 

Fee: $200 — : Registration: Please contact — — 7 
oo Department of Continuing Education : 
Harvard Medical School - ME 
25 Shattuck Street, Boston, Ma. 021 P i 








(ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


. for accommodative 
. esotropia 


The emotional impact of accommodative esotropia on a 
-. . young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 


~~ lenses. The agent frequently used in the diagnosis ofthe 
-—. condition ie the same agent that can be used to correct 
- .the accommodative factor without inconvenience to 
...the young patient. © 


In diagnosis...One drop of PH OSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
o,or three weeks, will help to determine if there is an 
ommodative basis for the esotropia. 


In treatment...l*there isasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
.— aslong as the drug is well tolerated. PHOSPHOLINE 

. JODIDE acts by altering the accommodative conver- 

|  gence/accommodetion relationship in a favorable way, 
.,.. So that near vision is obtained with less accommodative 
-. effort and fusion can frequently be reestablished. 

"M corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
steadof bifocals. — 7 

surgery is necessary, postoperative use of |. 
OSPHOLINE IODIDE may help correct a residual 
ation. | IT 


















































. package for 0.25% solution. Also contains potas 

































BRIEF SUMMARY . v. 24 Exo s 
(For full prescribing information, see package circular} .* 
PHOSPHOLINE IODIDE* ^ 0 750 


(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTIO 
PHOSPHOLINE IODIDE is along-acting cholinesterase ini 
itor for topical use. BN Lo M Te s 
Indications: Glaucoma —Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after 
where surgery is refused or contraindicated. Certain non 
secondary types of glaucoma. aspecially glaucoma follows 
cataract surgery — ^| Dia BLAME 
Accommodative esotropia —Conconmitant esotropias v 
significant accommodative component tgo us 


Contraindications: 1. Active uveal inflammation. = = 
2. Most cases of angle-closure glaucoma, due to the possi 
of increasing angle block. MM DOUN Nes 
3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Sate use of anticholinestera: 
metcications during pregnancy has not been established. no 


has the absence of adverse effects on the fetus or on the respi 
2 Succinylcholine should be administered oni 
caution. it at afl. prior to of during general anesth 
receiving anticholinesterase medication because 
respiratory or cardiovascular collapse. V m 
3. Caution should be observed in treating giz 
PHOSPHOLINE IODIDE in patients who are. 
undergoing treatment with systemic antichol 
tions for myasthenia gravis, because of poss 
effecta. y 
Precautions: | Gonioscopy is recornmended priori 
ot therapy. . VEMM s 
2 Where there is a quiescent uveilis or a Ist 
tion, anticholinesterase therapy should be avoided Or 
cautiously because of the intense and persistent miósi 
ciliary muscle contraction that. may occur 0 o, 
3. While systemic affects are infrequent, proper us 
requires digital compression of the nasotacrimal du 
minute or two following instillation to minimize drainage 
nasal chamber with its extensive absorption area. The he 
should be washed immediately following instilation: - 
4. Temporary discontinuance of medication is recess 
salvation. urinary incontinence, diarrhea. profuse swea 
muscie weakness. respiratory difficulties; or cardiac irregular 
OCCur "EM OPEN M 
5 Patients receiving PHOSPHOLINE IODIDE who are ex: 9 
posed to carbamate or organophosphate type insectici ane 
pesticides (professional gardeners, farmers worke 
manutacturing or formulating such product 
warned of the additive systemic effects possible 
ot the pesticide through the respiratory tract oF Sk 
periods of exposure to such pesticides, the wear 
masks. and frequent washing and clothing chát 
advisable WV CINES 
6 Anticholinesterase drugs should be used withextreme = 
caution. if at all. in patients with marked vagotonia, bronchial... 
asthma, spastic gastrointestinal disturbances. peptic ulcer. pro 
nounced bradycardia and hypotension, recent myocardial os 
infarction, epilepsy. parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. «^ C 1o M / rieng 
7 Antcholinesterase drugs should Be employed prior tO co 
ophthálmic surgery only as d considered risk Because ofthe cot 
possible occurrence of hyphema. EM T 
8 PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of. - 
retinal detachment 5 s D 
Adverse Reactions: 1. Although the relationship, if any, of retinal 2 
detachment to the administration of PHOSPHOLINE IODIDE; 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE iv adutt- 
patients without a previous history of this disorder. EUN 
2. Stinging, burning. lacrimation, lid muscle twitching, sc 
coniunctival and ciliary redness. browache, induced myopia w 
visual blurring may occur. uv. " Nase eds 
3. Activation of latent iritis or uveitis mayocour 27 000 ov 
4 ins cysts may form, and f treatment is continued, may C 
enlarge and obscure vision. This occurrence is more frequent 
children. The cysts usually shrink upon discontinuance of the . 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the - 
aqueous. Regular examinations are advisable when the drugi 
being prescribed for the treatment of acco mmodative esotrop 
5 Prolonged use may cause conjunctival thickening, GOSH: 
Hon otf nasolacrimal canals. . tef 
6 Lens opacities occurring in patients under treatment for. 
glaucoma with PHOSPHOLINE IODIDE have been reported: 
and similar changes have been produced experimentally wr 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. Ep 
7. Paradoxical increase in intraocular pressure May follow: 
anticholinesterase instillation: This may be alleviated by presct 
ing a sympathomimetic mydriatic such as phenylephrine. ` 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM* CHLORIDE (pralidoxime chionde), 25 mg per 
intravenously: artificial respiration sh guid be given if necessar 
How Supplied: Four potencies are available, 1.5 mg package 
tor dispensing 0.03% solution, 3.0 mg package for 0.06% .. 
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solution. 6.25 mg package for 0. 125% solution; 12. mg - 

ol sium acetate 
(sodium hydroxide or acetic acid may have been incorporate 
adjust pH during manufacturing, chorobutanol (chlora 


tive), mannitol, boric acid and exsiccated sodium phos} 
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DATE tice i April 1,1978. 


WHERE: The Wisconsin. Center ut 
.. 402 Langdon Street — 
Madison, WI 53706 


! Lectures & Workshops: 
The Swollen Optic Disc with Workshop on Representative Case Histories 
| New Therapeutic Mcdalities in Glaucoma | 
Diagnosis and. Management of the Narrow-Angled Eye 
: Surgical Treatment of Glaucoma 
Ocular Torsion — 
Strabismus Surgery Advances 
DER Technique | 
Oculoplastic Potpourri 
Anterior Segment Surgery with Infusion Aspiration Cutters and Emulsifiers 
-Recent Correlates of Ocular. Physiology and Fluorescein Angiogram and Angioscopy 
-Restori ing Vision ig. Aphakia; Spectacles, Contact Lens or Implant? With Workshop on. Case Presentations 
] Diagnosis and Trestment—Macular Disease 
Extramacular Kuhnt-Junius - 
éliticonslalodie Correlation of Photocoagulation Lesions 
€— of DRS Findings to the Management of Patients with Diabetic IUE 
Diabetic Retinopathy Vitrectomy Study Progress Report | 
Ocular Herpes Simplex—Protlems in Diagnosis and Treatment. E 
Underdiagnosed Imitators of Macular Disease 
Diabetic Macular Disease—Diffarential Diagnosis and Management - 
Fluorescein Angiography— Basic Clinical Concepts 
Radiologic Techni iques for Orbital Fractures 
Ultrasound - | 
ERG-VER Testing i in Pediatric Ophtha Imology 
Bacterial Corneal Ulcers in Cosmetic Soft Contact Lens Wearers 7 
Diagnosis and Management of Keratoconus | 





a Participating Faculty: di 
Richard Appen, M.D. | | Terry Ernest: M. D. 


i Guest Faculty - 
Jay H. Krachmer, M. D. 
. Universi: y Hospitais. 

lowa City 


















(CES . George Bresnick, M.D. | Thomas France, M.D. sf 
es “Frederick Brightbill, M. D. m -Paul Kaufman, M.D. | 
< Suresh Chandra, M.D. | Burton Kushner, M.D. - 
—. Matthew Davis, M.D. Frank Myers, M. D. 
«^ gaile de Venecia, M.D. | | | Harry Roth, M.D. ne 
HU E: ‘Richard Dortzbach, M. D. o m Thomas Stevens, M. D. T o oe 
T PE ME ur E P m | — Wallow, M. D. oor 
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Keeler’s new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity of field 

e Unequalled optical system 

e Eyepiece positioned close to eye to increase field 

May be worn with spectacles; or prescription may be 

incorporated into eyepiece 

Independent PD adjustment 

Loupes flip up and out of field 

Lightweight headband 

Comfortable velcro-backed foam pads 

Adjustable axial or coaxial fiberlite illumination 

Magnification systems quickly interchanged à 

(3x, 5x, 7X) ^ 

Sterilizable adjustment handles 

ehm e Working distance: 13.5" 


J 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C f Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland » 
i N Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


„with the future in sight / 
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i HERE cen NTURY PLAZA HOTEL, LOS ANGELES, CALIFORNIA 


t DAYS DEVOTED EXCLUSIVELY TO IOLS 


cts of | IOL Science: Techniques. Old and New, Iris- „support Lenses, 
sterior Chamber Lenses, Endothelial Results, CME Studies, 
Ue. Jae ications and Treatment, New Lenses and Instruments © 


o 


EGISTRA non - . U.S. INTRAOCULAR LENS SYMPOSIUM 
GOST 


Prior to Feb. 1: ©] Members of AIDIS $250 © Non-Members $300 C Spouses $50. 
[|] Nurses and Technicians $75 | 





omer Feb. 1: a Members of AIDIS $300 .| Non-Members $350 Lj soam 


[| Nurses and S chnicens $100 


; Cancel lations: TA refund prior to March 1, 10% refund after March 1. Make. check ¢ or money order vd Á 


payable to: U.S. intraocular Lens Symposium and send with this form to: PO. Box 3140, Santa Monica, 


ee Cal fornia 90403. For hotel reservations, please contact Century Plaza Hotel directi LK at: 
| Avenue of the Stars. Los Angeles, California 90067. Telephone 1 (800) 228- 3000. | ins 
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Soft touch. 





There's a “soft touch” to Bleph*-10 (sulfaceta- But don’t let the soft touch fool you. Bleph-10 


mide sodium) that you won’t find with any other exerts a potent antibacterial effect against a wide range 

sulfa solution. It's the Liquifilm‘® (polyvinyl alcohol of both gram-positive and gram-negative pathogens. 

1.4%) vehicle. Bleph-10...for treatment of conjunctivitis, 
There’s no doubt that all sulfa solutions have corneal ulcer and other infections caused by 

the capacity to cause stinging- at least in some sulfa-susceptible bacteria. And Bleph-10 is logical 

patients. But Liquifilm soothes and lubricates the treatment for infection that may follow foreign 


eye for greater patient comfort. And Liquifilm body removal. 


avoids corneal drying, which often occurs with Not only does Liquifilm give Bleph-10 its soft 
. aqueous-based preparations. touch, it helps prolong drug contact time. 


Bleph’-10, the soft sulfa. 


(sulfacetamide sodium) 


BLEPH*-10 (sulfacetamide sodium) Liquifilm* sterile ophthalmic solution. Contains: sulfacetamide sodium.. . . 10.0%. Indications: For the treatment of conjunctivitis, 

corneal ulcer, and other superficial ocular infections from susceptible microorganisms, and as an adjunct to systemic sulfonamide therapy of trachoma. Contraindications: 

Hypersensitivity to sulfonamide preparations. Precautions: 1. The solutions are inco: ipatible with silver preparations. 2. Nonsusceptible organisms, including fungi, n ay 

proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1 to 2 drops 

into lower conjunctival sac every 2 to 3 hours during the day, less often at night - 
® 
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eO 


Irvine, California 92713/Pointe Claire, P.Q., Canada 









al Sciences 


p . Pars - plana vitrectomy was used to 
"treat 134 consecutive eyes with complica- 
tions resulting: from. proliferative diabetic 


retinopathy, including nonabsorbing vit- 


E /;reous hemorrhage, recent traction and 
to rhegmatogenous retinal detachment, pro- 
-. . gressive fibrovascular proliferation, and 








hemorrhage. vision improved after sur- 


ee : 469, "end decreased after. surgery in 


0499. ‘tm 24% of the successful cases, 


MEAT vision of 20/59 or better was achieved. 


When all posterior cortical vitreous was 


removed, né preretinal | fibrovascular 
© . growth occurred after surgery. Non- 

Pi atrophic epiretinal fibrovascular mem- 
s branes. that were not removed usually 
. underwent. centripetal contraction. after 
surgery, causing. tangential traction on 
djacent retina. Rubeosis iridis was 
'mest common postoperative com- 
caticn in otherwise successful cases, 















- scatter retinal photocoagulation in some 
A eys. 
: nd Ophthalmol 96: 237-246, 1978) 


Ophthalmol—Vol 96, Feb 1978. 


. early rubeosis- iridis with recent. vitreous . 


. gery in 55% ef the eyes, was unchanged in 


and rubeosis underwent regression after . 














ars plana vitreous surgery has 


been successfully used to treat.a 


number of ocular disorders. Complica- 
tions of diabetic retinopathy are the — 
most common indications for vitreous | 
surgery, and these indications account . 
for approximately 40% to 50% of the. 
patients operated on at the Wilmer 
Ophthalmological (Baltimore) Insti- - 


tute. 
Initially : 


niques' have been used to remove the 


eataractous lens during the same - 


operation, to perform intraocular dia- 


thermy, and to treat traction retinal 
detachment, complicated rhegmatoge- 
nous detachment, and epiretinal and 
tissue. 
growth. Recently, we have combined. 
vitrectomy with postoperative retinal. 
photocoagulation to treat rubeosis 
iridis, and we have combined vitrec-- 


preretinal fibrovascular 


tomy with peripheral retinal cryo- 


| therapy and scleral buckling in noes 





C A onepted for publication July 5,. 1977. 


From the Department of och aoies The E. 
Johns Hopkins University School of Medicine, - 
Baltimore. A 
Reprint requests to Wilmer institu: Room aos 
116, The Johns Hopkins Hospital, Baltimore, Lo | 


21205 (Dr Michels): 


Diabetic diis & NOR 


| effort to reduce the risk of later er rhes 
matogenous retinal detachment... 


diabetic retinopathy. Up 
include apparent reduced. incidence ofi 
later vitreous hemorrhages, : 
clearing of subsequent vitreous hem- 
orrhages in aphakic eyes, .envolution 
of preexisting preretinal neovascular | 
tissue, absence of further growth of. E 
 preretinal fibrovascular tissue, and  . 
J prevention of further retinal detach- |. 
ment that is due to mu p. 


pars plana vitreous e 
gery in diabetes was used to remove 
nonresorbing vitreous hemorrhage. 
Subsequently, refined surgical tech- — 


management of complications resu 
ing from diabetic retinopathy is com- 


‘course of the disease, the. variabl 


tions of the operation, the. question of. 
5 favorable impact of vitrectomy on the | 
— further course of the disease, and the- 
substantial surgical risks. involyed. 
This report reviews current surgical , 
objectives and technique, ‘illustrates ! 
indications and capabilities of. vit- 
|. reous surgery, reports current resul $ 

and complications, and preset 
i ‘servations on the: course of pro 





In addition to treatment of. preex- 


‘isting complications, vitrectomy has 
produced favorable effects. on. “the 





subsequent course of proliferative - 
"These effects .. 


“rapid: B 





















rior vitreous traction. 
The role of vitreous surgery ` in th 


plex because of the uncertain natural 


mechanical capabilities and limita- 





Fig 1.—Partial-thickness scleral 


nonmyopic eyes. 


tive diabetic retinopathy after vitrec- 
tomy. 


SURGICAL OBJECTIVES 


The overall objectives of vitreous 
surgery in diabetic eyes are to im- 
prove the vision and to stabilize the 
eye by minimizing risks of complica- 
tions related to surgery and by alter- 
ing the usually progressive course of 
the disease. Vision is improved by 
removing the cataractous lens, clear- 
ing vitreous opacities, excising se- 
lected preretinal and epiretinal fi- 
brovascular membranes, and achiev- 
ing reattachment of the retina. The 
eye is stabilized by excising all of the 
cortical vitreous posterior to the equa- 
tor. This relieves vitreoretinal trac- 
tion, allowing previous traction de- 
tachment to settle and preventing 
progression or recurrence of detach- 
ment that is due to posterior vitreous 
traction. Also, excision of posterior 
cortical vitreous apparently inhibits 
growth of preretinal neovasculariza- 
tion. Absence of posterior vitreous 


, traction apparently reduces the inci- 


dence of further vitreous hemor- 
rhages. Prophylactic cryotherapy to 
the peripheral retina and use of scleral 
buckling during the vitrectomy opera- 


‘tion may decrease the chance of later 


@ 
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tunnels are prepared to 
accommodate encircling silicone-rubber band (left, top and 
bottom, right). Anterior aspect of each tunnel is approximately 3 
mm posterior to line connecting insertions of extraocular muscles 
(right, arrow). This line corresponds to position of ora serrata in 


on 
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retinal detachmen: that is due to ante- 
rior retinal tears. Finally, widespread 
scatter photocoagulation results in 
envolution of iris neovascularization 
in some eyes. 

The mechanical objectives of the 
vitrectomy are as follows: (1) to elear 
away all axial opacities, (2) to cut all 
vitreous strands and membranes ex- 
tending in an anterior-to-posterior 
direction from the vitreous base to 
posterior areas of vitreoretinal adhe- 
sion, (8) to divide all strands and 
membranes extending between one 
area of retina and another, and (4) to 
separate selected epiretinal mem- 
branes from the retina. The posterior 
vitreous surface is excised except at 
points of firm attachment to the 
retina where tissue is allowed to 
remain. 


SURGICAL TECHNIQUE 
Preparation of Scleral Buckle 


The surgical technique begins with a 
360° conjunctival incision near the limbus 
and placement of 4-0 bridle sutures be- 
neath each rectus muscle. A lateral cantho- 
tomy may be performed. Partial-thickness 
scleral tunnels 5 mm long and 2.5 mm wide 
are prepared in each quadrant, with the 
anterior aspect of each tunnel 3 mm poste- 
rior to the ora serrata (Fig 1). These 
tunnels accommodate a No. 240 silicone- 





Fig 2.—Anterior lens capsule remains 
intact during vitrectomy and is excised at 
end of operation. Capsule provides me- 
chanical barrier that protects corneal 
endothelium from bulk flow of irrigating 
fluid and particulate matter during vitrec- 
tomy (from Michels‘). 


rubber band used later to provide a scleral 
buckle beneath the posterior aspect of the 
vitreous base. 


Preparation of Sclerotomy 


A partial-thickness sclerotomy parallel 
to the limbus is prepared in each superior 
quadrant 4 mm posterior to the limbus in 
aphakic eyes or when the lens will be 


removed and 5 mm posterior to the limbus , 


when the lens will be spared. A sclerotomy 
knife is passed into center of the vitreous 
cavity, creating an incision 2.9 mm long to 
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accommodate the vitrectomy instrument 
tip with its surrounding fiberoptic sleeve. 
As the knife is being withdrawn, the 
internal aspect of this incision is enlarged 
to assure an adequate opening in the 
peripheral vitreous. 


Lens Removal 


An incision into the lens through its 
equator is made if the lens will be removed 
through the pars plana, and the knife is 
used to disrupt the lens structure if it is 
soft. If a firm nucleus is anticipated, no 
effort'is made to penetrate the nucleus 
with the knife. This avoids dislocation of 
the nucleus that makes later ultrasonic 
fragmentation of the firm nucleus diffi- 
cult? If the lens nucleus is considerably 
brunescent, of if a Morgagnian cataract 
with liquified cortical material is present, 
an intracapsular lens extraction is per- 
formed through the limbus and the wound 
is closed in water-tight fashion before 
prepargtion of the pars plana selerotomy. 

Soft lens material is removed through 
the pars p ana using the vitrectomy instru- 
ment. Suction is used to aspirate lens mate- 
rial, and effort is made to remove all such 
material without breaking the anterior or 
posterior capsule. The posterior capsule is 
then excised and the anterior capsule is 
temporarily left intact to serve as a 
mechanical barrier and thus protect the 
corneal endothelium from bulk flow of 
fluid and particulate matter during the 
vitrectomy (Fig 2).* 

As mentioned, a firm lens nucleus is 
softened and removed with an ultrasonic 
needle using a "mining" teehnique devel- 
oped by Machemer (oral communication, 
January 1975). The nucleus is emulsified by 
contiguous sweeping strokes of the needle 
while it ise supported by surrounding 
cortex. Nuclear material nearest the scle- 
rotomy is softened first, and this process is 


continued across the lens rather than 
boring into the center of the nucleus with 
the needle (Fig 3). Boring into the nucleus 
may dislodge portions of firm material 
that then move freely and are difficult to 
immobilize to emulsify them. After the 
nuclear material is removed, the remaining 
cortical material is also removed and the 
posterior capsule is then excised with the 
vitrectomy instrument. If the posterior 
capsule ruptures prematurely and lens 
material is displaced into the vitreous 
cavity, this material is removed using the 
vitrectomy instrument before the vitreous 
gel is excised. 


Vitrectomy 


The vitrectomy is then performed. The 
instrument is first placed in the anterior, 
central portion of the vitreous cavity. 
Vitreous gel is excised to create a fluid 
pocket into which the tip can be withdrawn 
if loose blood clouds the media or if strands 
become incarcerated in the instrument tip 
and are not cut effectively. The tip is then 
moved to the midvitreous cavity, avoiding 
the anterior peripheral vitreous gel that is 
adherent to the retina at the vitreous base. 
The vitrectomy proceeds from anterior to 
posterior until posterior vitreoretinal rela- 
tionships can be identified. The posterior 
vitreous cortex is usually separated from 
the retina except at one or more areas 
where it is adherent to the optic nerve and 
zones of fibrovascular proliferation (Fig 4). 
The posterior surface of the vitreous gel is 
often opaque and may have a thickened, 
funnel-shaped configuration.” When the 
posterior surface is incised, loose blood in 
the preretinal space may swirl into the 
central vitreous cavity and obscure visuali- 
zation. If so, cutting action in interrupted 
and the loose blood is lavaged from the eye 
using the infusion and aspiration systems 
of the instrument. A 22-gauge needle is 


Fig 3.—Firm ‘ens material is emulsified and removed from eye using ultrasonic needle. 
Lens material nearest sclerotomy site is emulsified first (left), and this is continued 
aoross the eye until lens material opposite needle entry site is removed (right). Firm lens 
nucleus is supported by surrounding cortex while being emulsified. 
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used to provide a second infusion source if ' 
excessive blood is present. This provides an 
infusion stream that can be directed poste- 
riorly and also increases the rate of 
exchange. The vitrectomy proceeds undere 
direct visualization when the media are 
clear. 

Persistent bleeding occasionally occurs 
from preretina! fibrovascular tissue and 
may not be controlled by temporarily 
elevating the intraocular pressure. Bleed- 
ing tissue is directly coagulated using a 
bimanual, bipolar technique.* Diathermy is 
passed between the vitrectomy instrument 
tip and a second instrument, with the 
bleeding tissue positioned between the two 
(Fig 5). 
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Fig 4.—Funnel-shaped configuration of 
posterior vitreous surface extending be- 
tween vitreous base anteriorly and optic 
nerve and areas of epiretinal fibrovascular 
proliferation posteriorly. Anterior-to-poste- 
rior traction may cause retinal detachment 
(arrow) beneath areas of epiretinal and 
preretinal fibrovascular proliferation (from 
Michels and Ryan’). 


Fig 5.—Bimanual bipolar intraocular coag- 
ulation in which elevated preretinal tissue 
is positioned between vitrectomy instru- 
ment tip and hooked needle. Diathermy 
current is passed between instrument tips 
causing coagulation and shrinkage of 
tissue. 
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Epiretinal Membrane Separation 


Epiretinal membranes are mechanically 
separated from the retina when possible. 


. «Excision of membranes that cover the 


macula can improve vision, and removal of 
membranes elsewhere decreases the risk 
that the membrane will contract later, 
causing tangential traction on the retina. 
An edge of the membrane is elevated with 
a hooked needle. The elevated edge is 


. grasped by the vitrectomy instrument 


using suction without cutting. The mem- 
brane is elevated further and the hooked 
needle is used to tease the membrane from 
the retinal surface. When areas of firm 
vitreoretinal adhesion are encountered, 
further dissection is abandoned. Epiretinal 
membranes can often be separated from 
underlying attached retina. However, this 
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is difficult if the underlying retina is thin 
or detached. In these cases, areas of 
adherent vitreous gel and epiretinal mem- 
branes are permitted to remain after 
cutting attachments to the vitreous base 
and to other areas ef vitreoretinal adhe- 
sion. 

The opaque anterior peripheral vitreous 
is then partly excised so that the retina 
anterior to the equator ean be visualized by 
indirect ophthalmoscopy. If the pupil is not 
fully dilated, scleral indentation with a 
muscle hook or other instrument may be 
used to displace the peripheral vitreous 
toward the axial portion of the vitreous 
cavity. 

The central portion of the anterior lens 
capsule is then removed. The capsule is 
first incised in cruciate fashion using a 
knife introduced through the peripheral 


iris (bottom left). 


cornea at two points 90 to 180° apart. Flaps 
of capsule are created and are excised by 
the vitrectomy instrument (Fig 6). This 
techinque permits excision of the capsule 
without requiring strong suction and 
allows the capsule flaps to be excised in a 
plane relatively posterior to the iris, 
thereby reducing the risk of inadvertent 
iris traction and possible iridodialysis. 
The intraocular pressure is then lowered 
to atmospheric level and the vitrectomy 
instrument withdrawn. Forceful prolapse 
of peripheral anterior vitreous through the 
sclerotomy is avoided. Herniatión of 
peripheral vitreous can result in a retinal 
tear along the posterior vitreous base. This 
may be the pathogenesis of certain retinal 
tears in the meridian of the sclerotomy 
that are usually attributed to faulty intro- 
duction of the instrument tip. Prolapsed 


Fig 6.—Anterior lens capsule is partially removed after vitrectomy. 
Knife is used to make cruciate incision in capsule while vitrec- 
tomy instrument remains in eye. This knife is introduced in two 
positions to complete incision (top left, top right, and bottom left). 
Each capsule flap is then excised in position posterior to plane of 
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lc ryotherapy 





Fig 7.—Cryotherapy is applied in contig- 
uous applications between ora serrata and 
position posterior to vitreous base. This is 
intended to reduce risk of retinal breaks 
occurring where vitreous is attached to 
retina (arrows). 


vitreous is amputated, and vitreous within 
the scleral wound is reposited. The sclerot- 
omy is closed with multiple interrupted 
sutures and normal intraocular pressure is 
restored. 


Management of Retinal Breaks 


The fundus is examined using indirect 
ophthalmoscopy and scleral indentation. 
Any retinal breaks are treated with trans- 
cleral cryotherapy. Cryotherapy is also 
applied to the peripheral retina for 360° 
with two applications in each meridian. 
The anterior application reaches the ora 
serrata and the posterior application 
provides a second row of contiguous cryo- 
therapy. Each freeze is monitored under 
direct visualization using indirect ophthal- 
moscopy, and each application is stopped 
immediately when the ice ball is seen. 

a 

When opaque peripheral vitreous gel 
remains, it is often possible to visualize 
only the posterior application in each 
meridian. In this situation, the anterior 
application is timed to be equal to the 
posterior application in that meridian. This 
technique applies cryotherapy from the ora 
serrata to a point posterior to the posterior 
aspect of the vitreous base (Fig 7). 

Cryotherapy together with intraocular 
gas are used to treat posterior retinal 
breaks without persistent vitreous trac- 
tion. Posterior retinal breaks with persis- 
tent vitreous traction are treated with 
cryotherapy and supported on a local 
scleral buckle. Anterior retinal tears are 
supported on a segmental grooved silicone- 
rubber exoplant positioned beneath a No. 
240 Silicone-rubber band. If ne peripheral 
retinal tears are present, a No. 240 band is 
placed around the eye under the partial- 
thickness scleral tunnels and is adjusted to 
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Fig 8.—Internal fluid-gas exchange in 
aphakic eye. Gas is introduced slowly 
through infusion system of vitrectomy 
instrument while intraocular fluid escapes 
through aspiration system (arrows) that is 
vented to atmosphere (left). Instrument is 
moved posteriorly until most of intraocular 
fluid has been replaced by gas (right). 


create a low scleral buckle supporting the 
posterior portion of the vitreous base. 

A bubble of air or sulfur hexafluoride 
(SF,) combined with air is placed in the 
vitreous cavity if a retinal break is present. 
Intraocular fluid is exchanged using a 27- 
gauge needle connected by a 3-way stop- 
cock to an aspiration syringe and a syringe 
filled with gas. The needle is introduced 
through the limbus in aphakic eyes and 
through the pars plana in phakic eyes. 
Intraocular fluid is withdrawn as mois- 
tened cotton-tip applicators are pushed 
against the posterior sclera. This indenta- 
tion prevents collapse of the anterior 
chamber and usually permits withdrawal 
of 2 or 2.5 ml of fluid, which is replaced by 
gas. The intraocular pressure is measured 
with a sterile tonometer before with- 
drawing the needle, and the bubble size is 
adjusted to provide an intraocular pressure 
of 10 to 15 mm Hg. Alternatively, the 
intraocular fluid ean be replaced by gas 
before withdrawing the vitrectomy instru- 
ment tip. Gas is infused through the infu- 
sion system of the instrument tip while 
fluid is permitted to escape through the 
aspiration system vented to the atmo- 
sphere (Fig 8). After surgery, the patient is 
properly positioned to tamponade the 
retinal break when an intraocular bubble is 
used. 


MATERIALS AND METHODS 


Pars plana vitreous surgery was per- 
formed using the Douvas rotoextractor on 
134 consecutive eyes with various complica- 
tions resulting from proliferative diabetic 
retinopathy between Nov 13, 1973 and Aug 
27, 1976. This group included 58 male and 
68 female patients. Four males and four 
females underwent surgery on both eyes at 





separate times. The patients ranged in age 
from 22 to 78 years, with a median age of 
55 years (Fig 9). A total of 74 right eyes 
and 60 left eyes were operated on. In 130 
eyes, the lens was removed during the 
operation or the eye was aphakic from 
previous surgery. In 100 consecutive eyes 
operated on after Jan 1, 1975, eryotherapy 
to the peripheral retina and an encircling 
scleral buckle were applied at the time of 
the vitrectomy as described previously. 

Of the 134 eyes, 111 had dense vitreous 
hemorrhage of at least six months' dura- 
tion before surgery. Seven eyes were 
operated on for extensive fibrovascular 
proliferation without dense vitreous hem- 
orrhage, and in 15 additional eyes retinal 
detachment was the indication for surgery, 
including five eyes with traction retinal 
detachment involving the macula and ten 
eyes with combined traction and rhegma- 
togenous retinal detachment. One eye had 
preoperative rubeosis iridis with vitreous 
hemorrhage of less than six months' dura- 
tion. 

The follow-up interval after surgery for 
132 eyes ranges from six months (seven 
eyes) to 36 months, with an average follow- 
up interval of 14 months. Late follow-up 
information was not available on two eyes 
in which the operation seemed to have 
failed as judged by intraoperative and . 
early postoperative observations. These 
two eyes are presumed to have lost all light — 
perception and are reported as such. Five e 
patients died during the follow-up interval. 
Follow-up examinations were performed’ 
on 119 eyes at the Wilmer Ophthalmolog- 
ical Institute and follow-up information 
was obtained from referring physicians on 
13 other eyes. Examinations included 
corrected visual acuity, external and slit- 


e 
Diabetic Retinopathy & Vitrectomy—Michels 241 





j 9.—Distribution of patients’ ages at time of vitrectomy operation. 


amp | ev valuation, measurement of the 
intraocular pressure, and examination of 
“the. fundus by indirect ophthalmoscopy. 
eoperative and postoperative iris fluo- 
 rescein angiography was performed in 
; selected cases. 


RESULTS 

The final visual acuity was im- 
proved to a level of 5/200 or better in 
87 eyes (65%). The final visual acuity 
. was unchanged in 22 eyes (16%) and 
was reduced. after surgery in 25 eyes 
(19%). In 62 eyes (46%) a final vision of 
-.. 20/200 or better was achieved, but in 
|». only three eyes was a final vision of 
20/20 achieved (Tables 1 and Fig 10). 
In 47 eyes (85%) there was failure to 
chieve improved vision after surgery, 
for several reasons (Table 2). 
- Of the 112 eyes with dense vitreous 
emorrhage before surgery, 44 eyes 
39%) were found to have Severe 
brovascular proliferation covering or 
istorting the posterior retina and 
cula. An additional 18 eyes were 
ound to have extensive traction 
retinal detachment involving the ma- 
ula, and. in three other eyes preex- 
isting rhegmatogenous retinal detach- 
nent was discovered after removing 
the vitreous blood. Of the 44 eyes with 
severe. posterior. fibrovascular prolif- 
eration. demonstrated after removing 
he vitreous opacities, 31 eyes (70%) 
'hieved improved vision. In five ee 
the vision "was unchanged, and. 
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eight eyes the final vision was 
decreased. Of the 18 eyes with exten- 
sive traction retinal detachment in- 
volving the maeula discovered after 
removing the vitreous blood, improved 
vision was achieved : m seven eyes. In 
four eyes vision was unchanged, and 
in seven eyes the vision was reduced. 
Of three eyes with rhegmatogenous 
retinal detachment demonstrated af- 
ter removing the vitreous opacities, 
improved vision was achieved in one. 
All vision was lost in the other two 
eyes. Of the 47 eyes with dense 
vitreous hemorrhage, but without 
severe fibrovaseular proliferation or 
traction retinal detaehment affecting 
the posterior retina, improved viaion 
was achieved in 40 eves (8595). In five 
eyes, the final vision was unchanged 
and in two eyes the final vision was 








Table 1.—Vitrectomy in 
Proliferative Diabetic ennopduy 


Final Visual 
Aculty* 

20/20 
20/25-20/50 
20/60-20/160 
20/200 
15/200 
10/200-5/200 
HM 
LP 
NLP 

Total 


No. of 
Cases 





SHM indicates hand motions: LP, light percep- 
tion; NLP, no light perception. 
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decreased. Of five eyes with clear 


media and traetion retinal detach- 


ment, improved vision was achieved in 
three. In one eye, the vision was 
unchanged and in one eye the vision 
decreased. Of ten eyes with clear 
media and combined traction and 
rhegmatogenous retinal detachment, 
vision improved in two eyes. Vision 
was. unchanged in four eyes and was 
decreased in four eyes after surgery. 
In three of seven eyes with extensive a 
fibrovascular proliferation without 
vitreous hemorrhage, improved vision. 
was achieved after surgery. In three 
eyes the vision was unchanged and in 
one eye the vision decreased, 


. COMPLICATIONS 

Vitreous surgery combined with 
lens removal and seleral buckling is 
associated with a number of minor 
and major intraoperative and postop- 
erative complications. Those complica- 
tions that affect the final visual result 
or homeostasis of the globe are tabu- | 
lated. Severe intraoperative or early. 
postoperative hemorrhage occurred in 
five eyes and resulted in phthisis 
bulbi. Retinal tears with or without 
retinal detachment occurred during 
surgery in 36 eyes (27%). In ten eyes, 
the retinal tear was located anterior to 
the equator in the meridian of the 
pars plana incision. In 12 eyes, the 
retinal tear was located anterior to the 
equator in another meridian, and in 14 
eyes the retinal break was located 
posterior to the equator. If nine of the 
14 eyes with retinal breaks located 
posterior to the equator, the break 
occurred. during mechanical separa- 


Table 2. —Vitrectomy in 
Proliferative Diabetic Retinopathy:" 
134 Cases—Final Vision 

Unchanged or Reduced | 
intraoperative or | 


postoperative hemorrhage. | 
Preexisting inoperable . 


retinal detachment. 
latrogenic retinal detachment 
Late postoperative 
retinal detachment | 
- Technical success, 
. atrophic retina xe x 
Rubeosis iridis without 
detachment ^. > 
_ Corneal edema — or ae 
Tot a 


"These. are the number of cases. 
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0C. tion of epiretinal fibrovascular mem- 


-i 2 branes. In 31 eyes, the retinal tears 
were successfully treated during the 


2 -initial operation, and in five eyes (4%). 


ee ~~ the tears resulted in persistent retinal. 
E ` -detachment and loss of all vision. In 



































| damaged the retina. ^ — 
— Symptomatic retinal detachment 
l occurred after surgery in ten eyes 


ssfully treated by a scleral buckling 
ration in seven eyes. F our of these 





the remaining six cases retinal de- 





: two eyes, considerably - elevated: imn- 
l traocularj pressure occurred durin g the. 
early. -postoperative time and. may ? 


75) and. this complication was suc- 
-retinal detachments - occurred 
| hin six weeks after sargery and in 
-tachments developed more than eight 


i weeks after the. operation. Retinal- 
chment also BEEP in P Tb of the 


the operation. Five of these seven 
eyes were successfully treated by a _ 
second scleral buckling operation, and  - a 
. in each case the detachment was - 
caused by a retinal break posterior to - 
the peripheral scleral buckle. In three 


additional eyes, symptomatic localized 


traction retinal detachments were 
. Observed after vitrectomy and these _ 
detachments have remained asympto- 3 


matic during the follow-up interval. 


| Complications occurring or persist- 
ing more than ten weeks after 
surgery included three eyes in whieh. 


corneal edema limited vision. In two 
of the three eyes, the edema even- 


tually cleared. Late vitreous hemor- 


rhage occurred in at least 25 eyes and 


the blood cleared in each case. In one. e 
eye, persistent. elevated intraocular al 
pressure requiring glaucoma. medi- 
. cations for control occurred E n 
d E ue TY: | 

|. . Rubeosis iridis was olere in n 56 
2 : eyes (42%) after vitreous surgery. In 

five eyes, rubeosis iridis. had been 
" present. preoperatively and in three of 
E these five py a successful result was | 





| o e tetina nt, 2 


ment, and ten eyes in which: 2 
detachment oceurred after n erwise 
‘successful vitrectomy. Of the 
E .. group, seven eyes showed envol 

- "of the rubeosis after successfu 
ment of the retinal detacht 


iridis was. demonstrated aftet vit 
tomy but was not associated ^ 


rubeosis was noted within the fir 
— ten weeks following vitrectomy 
| five of these eyes, panre inal sea 
TM photocoagulation was applied ear 
the course of the rubeosis, and i in ea 
. of these eyes the rubeosis underw 


.vision. In one eye, cyclocryother M 
was used to suecessfully treat sec 


s rubeosis underwent : 
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. due to P, diabetic t re i 
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vision. was lost. Rubeos 
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has been attempted by combining 
peripheral retinal cryotherapy and 
placement of a peripheral encircling 


_ scleral buckle with vitreous surgery in 


a series of 100 consecutive cases. 

The most common indication for 
vitrectomy is blindness caused by 
nonabsorbing vitreous hemorrhage. 
However, the posterior retina and 
macula were found to be severely 
damaged by fibrovascular prolifer- 
ation or retinal detachment in 65 of 
112 such eyes (58%). This finding 
accounts for reduced final visual 
acuity in many otherwise successful 
cases. Visual results were better when 
structural damage involving the pos- 
terior retina was absent, although 
vision improved to 20/50 or better in 
only 24% of the successful cases. 
Visual results were further reduced if 
traction or rhegmatogenous retinal 
detachment existed before the 
surgery and involved the macula. 


Mechanical Objectives 


The mechanical objectives of vit- 
reous surgery are specific, and when 
these objectives are accomplished the 
operation has a remarkable effeet on 
the further course of the proliferative 
process. The objectives include remov- 


Fig 11.—Small zone of atrophic fibrovascular proliferation after 
vitrectomy and removal of all surrounding vitreous. Large 
membranes of epiretinal and preretinal fibrovascular proliferation 
can often be excised except for small areas where proliferation 
originates from retina. 
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al of all axial opacities and excision of 
all cortical vitreous gel posterior to the 
equator. This involves the cutting of 
all vitreous bands and sheets extend- 
ing in an anterior-to-posterior direc- 
tion and those extending between one 
area of posterior retina and another. 
These objectives may be accomplished 
easily if the posterior vitreous surface 
is separated from the retina, but 
tedious dissection may be necessary if 
the posterior vitreous surface has not 
separated from the retina or remains 
attached at several areas of epiretinal 
fibrovaseular proliferation or at prior 
photocoagulation scars. When the pos- 
terior vitreous surface and/or areas of 
epiretinal fibrovascular tissue cannot 
be completely separated from the 
retina, removal of all surrounding 
vitreous gel was attempted and only 
patches of cortical vitreous gel and 
epiretinal tissue that are not con- 
nected to each other were left. 
Machemer' first emphasized that 
large areas of epiretinal fibrovascular 
proliferation can often be mechan- 
ieally separated from the retina 
except at one or more small places of 
origin. These remaining patches of 
epiretinal or preretinal fibrovascular 
tissue undergo ervolution after sur- 


gery, and further preretinal prolifer- 
ation does not occur.’ No exception «o 
the latter observation has been noted 
in more than 100 eyes successfully 
operated on at the Wilmer Ophthal- 
mological Institute and followed up 
for more than six months (Fig 11). 
Involution of preexisting neovascular 
tissue and absence of further prereti- 
nal fibrovascular proliferation has 
several apparent beneficial effects. 
Atrophie vessels are less likely to 
bleed, and absence of vitreous traction 
or further neovascularization may 
reduce further the risk of recurrent 
vitreous hemorrhage. Also, because 
the vitreous has been excised, retinal 
detachment caused by anterior-to- 
posterior traction cannot occur, and 
posterior structural damage resulting 
from new fibrovascular tissue growth 
is avoided. ° 


Complications 


However, failure to achieve the 
mechanical objectives of vitrectomy 
often results in progressive posterior 
segment complications and further 
visual loss. When the posterior vi- 
treous surface is not completely 
excised, it tends to contract after 
vitrectomy, causing progressive trac- 


Fig 12.—Postoperative contraction of epiretinal fibrovascular 
membrane causing centripetal tangential traction on surrounding 
retina (arrows). This tangential traction may cause visual loss if 
macula is involved or if retinal break occurs with further retinal 
detachment. 
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tion on,the retina. Also, if sizable 
areas of nonatrophic epiretinal fibro- 
vascular proliferation remain after 
vitrectomy, these usually undergo 
centripetal contraction resulting in 
tangential traction on the surround- 
ing retina (Fig 12). Finally, if a sizable 
area of retinal detachment persists 
affer vitrectomy, rubeosis iridis often 
occurs. Tota! retinal detachment after 
vitrectomy in diabetic eyes was com- 
plicated by rubeosis iridis in every 
such patient. Therefore, failure to 
achieve the mechanical objectives of 


vitrectomy, including full attachment 
of the retina, usually results in 
progressive complications. 

Important complications after vit- 
rectomy in diabetic eyes include 
persistent corneal edema, elevated 
intraocular pressure, retinal detach- 
ment, and rubeosis iridis. During the 
early postoperative period, moderate 
corneal edema is common, although 
only one eye in this series had severe 
persistent edema accounting for vi- 
sual loss. The incidence of persistent 
corneal edema has been reduced by 


decreased operating time, avoiding 
intraoperative removal of the corneal 
epithelium, use of more physiological 
intraocular irrigating solutions,** and 
preservation of the anterior lens 
capsule during vitrectomy so as to 
protect the corneal endothelium from 
the bulk flow of irrigating solution 
and particulate matter. 

Despite normal pressure at the end 
of surgery and the use of a nonex- 
panding gas bubble, the intraocular 
pressure is often elevated during the 
early postoperative time. Usually, the 


Fig 13.—Preoperative iris fluorescein angiogram of patient with early rubeosis iridis and diffuse vitreous hemorrhage of less than SİX 


months’ duration (top left and top right). Panretinal photocoagu 
fluorescein angiogram three weeks after re 
injection comparable to figure at top right. Clinica 
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tinal photocoagulation demonstrates 
lly, new vessels on iris were no longer visible. 


lation was applied eight days after vitrectomy (bottom left). Iris 
only minimal leakage (bottom right) at time after 
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. However, considerably elevated 
pressure occasionally occurs. and may 
ave damaged | two eyes in this 














ment are major ‘potential eomplica- 
dons of vitreous. surgery, and retinal 
ears occurred in 36 « eyes (27%) in this 
series. However, 86% of these tears 
te. resili treated, ee 










| nh ive « eyes. are among us first 50 
ses in HS series. Es high i inci- 















proved cutting mo duis retinal 
reaks will continue to occur if 
» aggressive efforts are made to remove 
residual cortical vitreous gel and to 
‘separate epiretinal membranes. The 
surgeon must weigh the risk of retinal 
tears against the complication of 
‘tangential vitreous traction if such 
membranes are left behind. 

= Rubeosis iridis is the most common 
complication resulting in failure of an 
Otherwise successful operation. Ru- 
beosis iridis occurred after surgery in 
of eee eyes, in. this: series but 













ee Mal otherwise, i mentioned 

"ubeosis is invariably seen 
) total retinal detachment after 
ectomy. This. complication oĉ- 
sein. in. 18 eyes in which perenne 








nitinedlar p pressure c can ie controlled a 
with- medications during the. first | 
veral- days after surgery, and it ~ 
ds to become normal within 72 


‘Retinal tears and retinal. detach- | 
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Hnpérablé.. detactatient was diss 





was an additional complication su- 


perimposed on an already blinded eye. : 
. However, rubeosis iridis did occur in 
26 eyes (80%) after otherwise suceess- 


ful vitreous surgery. The rubeosis 
showed apparent response to panret- 
inal seatter photoeoagulation in nine 
eyes (Fig 13), and it underwent 
apparent spontaneous envolution in 
an additional four eves. 

Rubeosis iridis tends to occur within 


six weeks after vitrectomy with or 


without retinal detachment, and early 
changes ean often be seen within the 
first week. Late rubeosis is infre- 
quent, but we have seen four such 


cases that occurred between four and 


18 months after vitrectomy. There- 
fore, careful observation for iris 
changes is impertant during the 
initial weeks following vitrectomy, 
and continuing periodie examination 
may be necessary to detect occasional 
late cases of ruleosis. The risk of 
rubeosis iridis seems to be especially 
high in young patients with active 
proliferative retinopathy and in pa- 
tients with sizable areas of traetion 
detachment remaining after vitrec- 
tomy. 





In summary, pars plana vitrectomy 
techniques can be successfully used to 
treat several complications of prolifer- 
ative diabetic retinopathy. The me- 
chanical objectives of the operation 


are specific and when these objectives 
are achieved, visual acuity is usually 


: improved and f 
ered- during vitrectomy, or when | 
retinal detachment. 
. recetomy and could not be successfully - 

‘treated. Vision in these eyes was lost 
from retinal detachment, and rubeosis 


complicated. vit- 


pathy: 


Diabetic 








| ther. — of pre- 





retina fibrovascular tissue does not 
occur. However, because of. significant 


potential intraoperative complications 


and the frequent occurrence of post- 


operative ruübeosis iridis. in otherwise 
successful - eases, surgery is usually 
reserved for eyes with both reduced 


vision and an unfavorable proguegis. DE 


without surgery.. Th 
some eyes with e; 
scatter retinal n 






vitreetomy. Routine use of peripheral 
retinal cryotherapy and an encircling 
scleral buckle was not successful dno 
preventing postoperative retinal ae 
tachment in this rm RM | 
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Severe 


Ruediger H. Andrasch, MD; Bernard Pirofsky, MD; Robert P. Burns, M 


e Twenty-five patients with severe, pro- 


gressive, chronic uveitis who were poorly 


responsive or unresponsive to corticoste- - 
toid therapy received low-dose predni- | 
sone and cytotoxic immunosuppressive vss 


therapy. Azathioprine (2.0 to 2.5 mg/ kg) 
or chlorambucil (6 to 8 mg) was com- 


bined with prednisone (10 to 15 mg) daily | 
in a long-term therapeutic program. All 25 - 
patients exhibited a therapeutic response. __ 
In 18 of 25 patients, complete quiescence E di 


of the inflammatory process. was ob- 


served. The remaining seven patients = 
. showed a substantial decrease of uveitis ^ r— 
 ^with persistence of some inflammatory 


changes. Adverse side effects that re- 
sulted from this therapy were infrequent. 
(Arch Ophthalmol 96:247-251, 1978) 


T opical, retrobulbar, and systemic - | 
corticosteroid therapy have well- E 
established roles in the treatment of |. 


endogenous uveitis. Unfortunately, 
these therapies may fail to prevent 
progressive loss of visual acuity, and 
permanent eye damage can occur. In 
many instances severe side effeets, 
including cataract formation, pre- 


cludes the Epona use eof corticoste- - 
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the. pathogencsis of. ee uvei- 
k tis.’ _Tagiouncounprosttys: | the Kae 


[P Total | Patients. 25. 


i Duration ‘of uveitis, yr- 


| Ocular involvement* 


“Retinal: detachment 6 3. 
i E uel involvement” am. T 


| "Number of patients is indicated. 
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' Male, 10; female, E 
Age, y 2 
Mean, 29; range, $67. 















. Mean, 10.4; range, 1-53 ie n 
Types otuveitis* — C 

















“Bilateral anterior — 11 

Unilateral anterior. | sie w 308 
. Panuveitis e UIN . 

Pars. planitis EOM x 





Vogt KoyanegiHarada's 6 «Se “see 
syndrome = =. AUTE ENS, 











nflammation of — 














.uveal tract - mE » 25. 
: ‘Conjunctivitis = 000034. 
— Cataract 43: 
Glaucoma | Reve ROS 





| Synechiae. E 











Arthritis, arthraigia te SMS 
^Herpeszoster — ^ |. 1. 
Tuberculosis nde C eoe: ee 















for uveitis. We variety. of. nar 

















success This ‘report : "presents the 

sults of combined low-dose predni- 
sone and cytotoxic immunosuppres- 
ve. therapy in 25 subjects with 
ogressive uveitis who were poorly 
sponsive or unresponsive to cortico- 
eroids. The combinations were em- 
d to induce a therapeutic re- 
nse, and dosages were adjusted to 
e minimum drug levels that were 
quired to maintain remission for 
ong follow-up periods. | 


MATERIALS AND METHODS 
= -Study Population 


TOM received treatment at the 
ity of Oregon Health Sciences 
p, Hand. These patiente Anctüden 










ois uveitis fori a mean 
4years Minen 7 to 58 


i ems Sed, with 3 a | mean age of 29 

ears. Severe disease. was generally pres- 
nt. The clinical data are summarized in 
Table 1, which also lists the specific. diagno- 
| sis, frequency, and types of ocular compli- 
_ cations. Systemic disease was present in 11 
|. patients (nine with arthritis, one with 
p tüberculosis, and one with herpes zoster). 












Prior Therapy 


“AI patients had previously received 
topical corticosteroid drops: Systemic corti- 
costeroids had been administered to 17, at 
an prednisone dosage of 33 mg/day 
nge, 20 to 120 mg). In. addition, eight 
ets had received varying numbers of 
bulbar injections of corticosteroids. 
ic failure. with progressive eye 
| ed m. | al ad Sub- 



























he uis of ae eiae mea cid 


) = three weeks. to ‘three months. Cata- 


herapy, Cris frequent i indication | 


malities such as 
Inflammation, corneal clarity, lens clarity, 


. Table 2.—Indications for Combined 
Immunosuppressive Therapy 
in 25 Patients With Severe, 
Progressive Uveitis* 


Steroid failure to contro! uveitis 24 — 
Progressive detericration of 
vísual acuity | 
Recurrent exacerbations of uveitis 
Rapid progression of cataracts 
Severe glaucoma - 
Severe intraocular pain 
Steroid side effects 
Cushingoid changes 
Excessive weigh! gain 
Fluid retention 
Epigastric distress 
Psychosis 
Hirsutism 


to 


c 9 2 PR QI Oo UO OD OD QO Q3 CO 


*Number of patients is indicated for each 
condition. 


racts were present in 13 patients, and in 
nine patients there was rapid growth of 
cataracts, which appeared to be steroid 
induced. Glaucoma was a major thera- 
peutic problem in eight of the ten subjects 
with this disorder; glaucoma was intracta- 
ble in four patients. Severe, intermittent 
intraoeular pain was present in six 
patients, and this severely limited their 
life-style. Cortieosteroid side effects were 


considerable and restrieted continuation of - 


this therapy in several subjects. 
Clinical Management 


All patients received a complete ophthal- 
mologie and immunologic examination on 
entering the study. Attention was particu- 
larly paid to identifying the presence of 
systemie disease that might be associated 
with uveitis. Follow-up-examinations were 
jointly performed by the clinical immunol- 
ogist and ophthalmologist after therapy 
was started. Such examinations were 
initially earried out every one to two weeks 
until remission was induced. Thereafter, 
progressive lengthening of the time 
between examinations was permitted, 


which extended frem 12 to 16 weeks. 


Immunologie follow-up involved a hemato- 
logie and systemie disease evaluation and 
adjustment of combined immunosuppres- 
sive drug therapy, depending on ophthal- 
mologie findings. During each ophthalmo- 


| logie examination, visual acuity, amount of 


cells and flare in he. anterior chamber and 
vitreous, amount of keratie precipitates, 


-and the intraocular pressure were record- 
ed. Particular attention was paid to the 


persistenee or change of previous abnor- 
eonjunetivitis, scleral 


posterior subcapsular eataracts, anterior or 


posterior synechiae, edema or degenera- 
-tion of the optic nerve and macula, and 


chorioretinal lesions. 











Table 3. Doge Regimens and 
- Statistical Data on 25 Patients ° 
With Uveitis Who: Received - 
Combined Immunosuppressive 
bai Me 


Drug Regimens* - 
i Prednisone and cytotoxic 
drugs Ee 25 
Initial daily drug dosage | 
- Prednisone (10-15 mg) 
combined with 25 ° 
. Azathioprine 
(2-2.5 mg/kg) or 22 
Chlorambucil (6-8 mg) d 
Change of azathioprine . , 
to chlorambucil 10 
Azathioprine 3 
intolerance 6 
. Azathioprine therapy | 
failure | 4 
Final combined 
immunosuppressive 
program 
Prednisone, 
azathioprine 12 
Prednisone, j 
‘Chiorambucil 8 
Statistical Data? e 
Duration of combined 
therapy, mo 
Start of therapeutic — 
response, wk 
Prednisone, 
' azathioprine 
Prednisone, 
chlorambucil 
Maximum therapeutic 
improvement, mo 
Prednisone,. 
azathioprine | 
Prednisone, __ 
chlorambucil 
Prednisone dosage prior 
to study, mg/day 
Prednisone dosage at 
analysis, mg/day 
Azathioprine dosage at 
remission, mg/day 
Chiorambucil dosage at 
remission, mg/day 7.3; 2-14 
Discontinuation of therapies * 
Prednisone alone * 
(not required) 7 
Prednisone, azathio- 
prine (not required) 2 
Prednisone, chloram- 
bucil (not required) 3 
Prednisone, chloram- 
bucil (side effects) 2 
Azathioprine alone 
(pregnancy) 


*Number of patients is indicated. 
TMean and range are indicated. 
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3.5; 2-8 







5.6; 0.5-18 







4.3; 1-15 






27; 10-120 







4; 2-7.5 







142; 50-225 















Combined. Immunosuppressive - 
Therapy mat; 


‘Combinations of low-dose | ‘prednisone 
and either azathioprine | or chlorambucil 
were employed. . All subjects initially 








| received. an ^ asia deese n Tegimen of 


























- Table 4. — Therapeutic Responses 
in 25 Patients With Uveitis 

: Who Received Combined 
a Therapy ! 








- Therapeutic Category - = 
“Notable therapeutic = 

responses . pO ^25 

Effect on ront inflammation. " 


5 
= 






inlammddion 
Occasional miid irar ot 


uveitis © B 

Effect on visual acuity ga x 
Bilateral mprovement — 9 
. Unilatera: improvement . 7 


Stop of deterioration 5" 


stabilizator © 7 

Partial or no improvement 2 
Successful ocular surgery 

Cataract extraction 3 

1 


. ]. Corneal transplants 


“Table 5 $. ;.—Adverse Side Effects 
ce From. Combined 
: immunosuppressive 
Therapy in 25 Patients 
| With Progressive Uveitis 


No. of Patients. 
Who Received 


Azathio- 
prine 


à  Chloram- Total 

Side Effect bucii —— No. 

Leukopenia. 
(C 4, haad ^ 


“| Anemia (he 
L7 devel, ^2 
do gm/100 mi 
i| onn 
wo. Pancytopema. 

f Gastrointoste 
. ^al intoler- 
^ ance 
| Possible hepa- 
totoxicity- 
Alopecia. 
Substantial 
|... bacterial. in- 


vob Seed zoster 
Kadkad 





o. Some adas received“ a steroid 
we levels at the onset nd f Therapy : aae this" was 













| bined 


nisone was initially reduced at a rate of 2.5 
mg every one to two weeks, until a daily 
dosage of 2.5 mg was attained. Thereafter, 
reduetion of the chemotherapeutie agent 
was slowly carried out at periods that 
ranged from two weeks to six months. 
Therapy was entirely discontinued only 
after months of complete quiescence and 
stability of the uveal inflammation. 


RESULTS 


In 22 patients, combined low-dose i 
| prednisone and azathioprine was the | 
initial therapy that was used. The — 
remaining three subjects initially re- - 


ceived prednisone and chlorambucil. 


Adverse side effects of azathioprine 
occurred in six patients, and in four 


others a therapeutic response did not 


result from dose levels greater than 
25 mg/kg. Azathioprine was discon- 
tinued in these ten patients, and chlor- - 


ambucil therapy substituted. Accord- 


ingly, the final, combined immuno- . 
suppression program, which Was 


analyzed, involved prednisone plus 


azathioprine in 12 patients and pred- 


nisone plus chlorambucil in 18 sub- 


jects. Table 3 summarizes these data. 
At the time of analysis, the. com- s 
immunosuppressive therapy 
had been maintained at a mean of 22- 
months in the patients. Initial thera- 


peutie responses became apparent at 
mean periods of 42 and 3.5 weeks, 


respectively, in the groups of patients - 


who received azathioprine and chlor- 


ambucil. Maximum therapeutic im- 
provement was noted at mean periods - 
of 5.6 and 4.3 months, respectively, — 


with azathioprine and chlorambucil. 
After a therapeutic response had 
occurred, the prednisone dosage was 


gradually reduced. If improvement . 
continued, the cytotoxic agents were - 


slowly but progressively decreased. 


Intercurrent flares of uveitis were | 


treated with a slight increase of the 


previous dosage, until stabilization 


occurred. The mean cytotoxic therapy 


that induced remission was azathio- — ' 
` halted, and. visual act 
» with combined. 
therapy. Of the two patients who were 
- unresponsive to therapy, one patient, 
markedly improved visual acuity OD : 
while mild deterioration appeared OS. 
`- The other patient had no recoverable. 


prine (142 mg/day) or chlorambucil 


(7.3 mg/day). The mean dosage of 
prednisone prior to combined immu- . 
nosuppressive therapy was 27 mg/ day- 
(range, 10 to 120 mg/day). At the time 
of analysis, this dosage had been | 
reduced to a mean of 4 mg of predni- - 
sone daily (range, 2 to 7.5 mg/day) In 
seven patients prednisone was ERU. 


dy discontinued. In addition, the ¢ cbr 


. tually required re-treatment. - The 
| prednisone-chlorambucil eombinatior 


with a therapeutic remission and had 
a remission in two additional subjects. 
B patients after they were off therap: 
for periods of five to ten months. On 
. was receiving prednisone and azathio-. 


and the remission maintained on lo 


2 üniatefdl 1s eae or. a 
- anterior chamber. In two E 


pressive therapy had be 


dcin dur iid 


jn seven subjeets. r 


































bination of prednisone and azathi 
prine was successfully discontinued ir 
two patients; relapse in one case eve 
was discontinued in three patients 
to be discontinued after a- partia 
because of hematologic side effects. 
Relapse had not oceurred in these fiv 
patient became pregnant while she 
prine. The azathioprine was stopped, 


ii i da dd. throughout. her res 


marized in Table + A, 


subjects, the combined. 


tinued because of pancytopenia an 
Two: addi- 






















aal aii was 
patients ; and unilatera 


deterioration. of vi 
Seven subjects prior 


im munosuppressive 


visual acuity. | 
Glaucoma, when TON was mul 
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more easily controlled with correction 
of the uveitis by combined immuno- 
‘suppressive therapy. Intraocular pres- 
sure became normal in all subjects, 
and two of the eight patients who 
used hypotensive diuretic prepara- 
tions were able to discontinue such 
therapy. Ocular complaints such as 
conjunctivitis, ocular pain, and photo- 
phobia, as well as steroid side effects 
disappeared in all patients who were 
afflicted with such problems prior to 
mbined immunosuppressive ther- 
py. Keratie precipitates disappeared 
or were considerably reduced in nine 
of. 13 patients who previously had 
these abnormalities. 
Preexisting cataracts were unaf- 
fected by combined immunosuppres- 
-8ive therapy. They neither progressed 
nor reabsorbed in spite of steroid 
„reduction and disappearance of active 
uveitis. Four patients had previously 
-> not been eligible for corrective ocular 
- surgery because of persistent, severe 
- inflammatory activity. After remis- 
sion of the uveitis by combined immu- 
nosuppressive therapy, such surgery 
was performed. Three patients had 
bilateral cataraet extraction, and one 
received bilateral corneal transplants. 
= All surgical procedures were success- 
<- fully performed with the desired ther- 
apeutic effect. No flare of uveitis 
_. occurred during surgery or the postop- 
4. erative period. No interference with 
<: ¿wound healing was observed. 
^... Complications from combined im- 
*  munosuppressive therapy were rela- 
„tively uncommon and are summarized 
-in Table 5. Particular attention was 
lirected to the hematologie status. 
Leukopenia with WBC counts of less 
han 4,000/cu mm were seen in 14 
atients. In 12 patients the reduction 
ras minimal: with WBC values 
reater than 3,000/cu mm. Two 
atients who received progressively 
nereasing doses of chlorambucil 
eached WBC counts as low as 2,300 
nd 2,200/cu mm, before cytotoxic 
rug therapy was reduced or discon- 
inued. Lymphopenia with values be- 
ow 20% were observed in 13 patients. 
'his result is probably therapeutie, 
rather than representing an undesired 
toxicity. Transient thrombocytopenia 
with platelet counts below 100,000/cu 
mm developed in three subjects. 
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Bleeding did not oecur as a result of 
thrombocyte reduction. Mild 
anemia with hemoglobin values of 12 
gm/100 ml or less were noted in five 
patients who reeeived chlorambucil. 
Azathioprine induced gastrointestinal 
distress in four patients, and mild, 
transient alopecia was noted in single 
subjects who received azathioprine 
and chlorambucil. Hepatitis with neg- 
ative hepatitis-asseciated antigen de- 
veloped in one patient while the 
patient received therapy. Azathio- 
prine can induce such states, and the 
drug was diseontinued to minimize 
the risk of liver damage. Infectious 
complications were minimal. Herpes 
simplex was observed in three pa- 
tients, and one patient had an exacer- 
bation of corneal herpes zoster that 
required discontinuation of chloram- 
bucil. Death occurred in one patient 
aged 78 from reticulum cell sarcoma of 
the brain. She had received low-dose 
prednisone and ehlcrambucil for 72 
months. 
COMMENT 

The natural history of uveitis is 
highly variable. Many patients spon- 
taneously recover or maintain mini- 
mal, low grade infiammatory activity 
that neither requires therapy nor 
induces permanent ocular damage. 
Others advance with progressive dis- 
ease, which indieates the need of ther- 
apeutic intervention. Various forms of 
corticosteroid therapy may control or 
correet uveal inflammation in such 
patients. Some subjects, however, con- 
tinue to have progressive disease that 
is unresponsive to corticosteroids, or 
their conditions are intolerant of high- 
dose, long-term corticosteroid ther- 
apy. These patierts appear to be ideal 
candidates for combined immunosup- 
pression, whieh may offer the only 
opportunity to prevent permanent 
ocular darnage and debilitating loss of 
visual aeuity. 

Substantial evidence has accumu- 
lated that implicates immunologic 
mechanisms in the pathogenesis of 





endogenous uveitis. Both humoral and 


cellular immune pathways have been 
described as initiating this state. The 
role of circulating antibody was first 
suggested by Elsehnig? in 1910. Mac- 
donald‘ created bilateral uveitis and 


| gna perivasculitis- by the injection 
of rabbit retinal antigens in Freunds. 


adjuvant. Wong and associates’ ex- 


perimentally produced active uveitis 


in rabbits by repeated injections of 


horse sera and postulated a hypersen- - 


sitivity pathogenesis similar to serum 
siekness. Increased vaseular permea- 
bility and immune complexes haye 


also been identified as major mech- — 


anisms.” Gamble and associates’ em- 
phasized the prominent increase in 


uveal vasculature, which facilitates 


the selective deposition of circulating 
antiuveal tract immune complexes. 
The vasodilation may be due to 
increased prostaglandins.: In recent 
years cellular immune reactions have 
assumed great importance. Aronson 
and McMaster’ induced uveal inflam- 
mation in guinea pigs by passive 
transfer of immunocompetené cells 
obtained from animals with chronic 
experimental allergie uveitis. Passive 
transfer of antiuveal antibodies did 
not produce the disease. Feinberg and 
associates," Henley and colleagues,” 
and Marak et al" demonstrated the 
presence of T-lymphocytes that were 
sensitized against corneal and retinal 
antigens in patients with uveitis, by 
leukocyte migration inhibition and 
blast transformation. Hammer" re- 
ported inereased blast transformation 
of lymphocytes obtained from pa- 
tients with the Vogt-Koyanagi-Ha- 
radas syndrome and sympathetic 
ophthalmia, on exposure to bovine 
uvea! antigen. 

These studies suggest. a possible 
beneficial role of immunosuppressive 
therapy for the management of uvei- 
tis. Wong and Hersh? introduced this 
approach by using methotrexate and 
cyclophosphamide," with considerable 
therapeutic success. A number “of 
studies have subsequently been re- 
ported using methotrexate, ^ cyclo- 
phosphamide,^ ^ 2-mercaptopurine," 
azathioprine,“ and chlorambucil.'* In 
1969 Wong” surveyed approximately 
100 patients with uveitis who received 
immunosuppressive therapy. Short- 
term treatment trials had characteris- 
tically been used. A response rate of 
60% to 70% was noted, as was a high 
relapse rate after cessation of the 
cytotoxic agents. | 

This study is an extension of these 
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aa proach us been highly sial 












ely nontoxic levels, In addition, it 
permits gradual withdrawal of corti- 





peutic remission. There is. -consid- 
> erable anecdotal experience that indi- 
—' eates synergism of the therapeutic 

. response by such combined low-dose 
therapy. (2) Long-term therapy is 
~ used. This approach eliminates the 
. high rate of relapse in many prior 
studies. (8) Remission is induced by 
ndividual adjustment of drug ther- 
ap . Patients’ disease states are high- 


















lous hematologic: monitoring 
the ase of cytotoxic agents at 
induce remission. There- 


capable of maintaining remission. 


MS 1 Parking ES: Recent advances; in: the study of 
pue “uveitis. Brd thalmol 58:432-437, 1974. 

sU 2 Wong VG lersh EM: Methatrexate in the 
qns: therapy of cyeiitis. Trans Am Acad Ophthalmol 
E Otolaryngol 69: 279-298, 1965. 







Be: ‘Elsechnig A: Studien zur sympathischen 


s .-Ophth almia: a. Die. antigene Wirking des 











| d Aogenpigments. Graefe Arch Ophthalmol 76:509, 


imunolegie (Auer) avait and. its relation- 


8 “KS, Whitelocke E Bennett RAF, et 
Į Prostagiandin-like activity in ocular. inflam- 


/. mation. Br Med J 3: 452-453, 1972. 


usd ne. use p" ui M t rela- 


-eosteroids, while maintaining a thera- 


eir their drug requirements. - 


sh w reduction is performed to - 
tain the owest therapeutic levels | 


: : On therapeutic grounds, this ap- 


al: R; Correlative studies on experi- 
' ic uveo-retinal disease. T rans: dou | 


» Tünreaned uveal vascular permeability. 


Both azathioprine and chlorambucil 
i- function well within these criteria. 
is Failure of one agent, either therapeu- 
tically or because of adverse side 
effects, is an indication to use the 


other drug. The use of this regimen 
strongly implies that almost a univer- 


sally beneficial response can be antic- E 
 ipated. 


Severe adverse side effects are 


infrequent. If careful hematologic | 
monitoring is performed, marrow de- - 
pression is generally not a limiting 


factor. The major concern is the 
possibly increased rate of tumor 
formation. This has been postulated 


with massive immunosuppression in 
transplantation. As yet, there is no . = 
valid data available as to the risk of- 
mild immunosuppression used in med- E 
ical states. The condition of the one - 


patient in this series with reticulum 


cell sarcoma of the brain illustrates - 


this problem. Such tumors have been 
described in heavily 
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-© Indirect rupture of the globe was 
found to be a rare injury, more common in 
ales (P < .01 ) and having a tendency to 
involve the left eye. Severe chemosis, a 
hyphema, - and hypotony were usually 
present, but the intraocular pressure was 
elevated in three eyes. Of the 50 ruptures 
In. this: study, 41 were at the equator or 
anterior to it (P —.01), and. 37 were 
parallel to the equator. Thirty-three of the 
41 anterior ruptures were located in the 
superior - half of the eye. The nasal- 
^ Superior quadrant between the limbus and 
<> spiral of Tillaux, the temporosuperior 
|. quadrant between the spiral of Tillaux and 
> 5 mm posterior to the equator, and the 
» temporosuperior - quadrant between the 
. limbus and spiral of Tillaux were the three 
most common areas involved, in decreas- 
ing order of frequency. A theory has been 
~ . described to explain this distribution. The 
. absence of a hyphema (P < .001), the 
presence of a rupture of 9 mm or less 
(P< .01), and the use of cryotherapy or 
-> diathermy at the wound edge at the time of 
*. . closure of the rupture (P < .01) were all 
... good prognostic signs. The visual out- 
|.. come was light perception or worse in 45 
ofthe 50 ruptures, but every effort must be 
< made to. preserve the. eye rather than to 
. remove it 
: a Ophthalmol 96:252-256, 1978) 















ah he eye behaves like an incompres- 

A sible sphere to sudden blunt 
: trauma because of its liquid contents.’ 
If the blunt force is of sufficient 
magnitude, the eye will rupture at the 
ite of impact. (direct) or in an area 
remote from the site of impact (indi- 
x rect TUpHate). Direet rupture is a may 
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rare injury and indirect rupture is 
only slightly more common. 


MATERIALS AND METHODS 


This is a retrospective review of 50 cases 
of indirect rupture ef the globe drawn from 
Canada, the United Kingdom, and the 
United States (Tabie 1), including 22 cases 
previously reported. by me.' The criteria for 
inclusion of an eye in the study were (a) 
history of blunt trauma to the eye; (h) 
intact cornea; (c) intact bulbar conjunctiva; 
(d) no history of previous intraecular 
surgery, congenital glaucoma, or any other 
condition rendering the sclera more sus- 
ceptible to rupture; and (e) sufficient infor- 
mation available in the hospital chart 
regarding the exact site of rupture. Often 
the rupture length had to be derived from 
the site of rupture information, using 
geometrical principies. Statistieal analysis 
of the results was performed, using the x 
test with correctien: for small sample size 
where appropriate. 


| . RESULTS 
Age, Sex, and Cause of Injury 
The mean age of the patients was 
41.6 years, the median age was 41.0 
years, and the range, 7 to 76 years. 
Forty male subjeets were involved 
compared with only ten female sub- 


jects (P< .01). Fists were the most 


common cause of the indirect ruptures 
for both left.and right eyes (4/29 left 
eyes and 5/21 right eyes). 


Past Ocular and $S) 





stemic History 


Forty of the patients had a normal 


ocular history, and only two of the 
remaining ten a had previously 
had anything wrong with their rup- 
tured eye, one having 
keratitis and the other episeleritis. 
Injuries had previously blinded two of 
the fellow eyes. Several of the 





patients were alceholies. At least 12 of © 


the 50 were drunk at the time they 


sustained their ruptures. 


had interstitial. 








oe of “the initial external exam- 
ination are summarized in Table 2. 


Presenting intraocular pressure was E x 


assessed with fingers or Schiøtz or“ 
applanation tonometers. It was re- 


corded as being 0 to 4 mm Hg for 28 of P 


the 40 patients in which it was noted 
in the hospital chart. In three subjects, 
the presenting IOP was over*20 mm 
Hg, but these patients were first seen 
two, three, and ten days after their 
injuries, which ‘must have been 


enough time for their ruptures to 


become. “watertight. y 


Site and Length of Rupture 
The centers. of. fied ruptures are. 















and altogether- there were d 37 7 ruptures 
that were parallel to the equator, 
Indirect ruptures between ‘the 
limbus and spiral of Tillaux (Table 3) 
usually involve. the. nasal-superior 
quadrant (for distribution of ruptures . 
among all four: quadrants, P025). 
Ruptures between the: Spiral of Til- 


laux 5 mm. posterior to the equator 


(Table 4) involve the temporosuperior 
quadrant most commonly, but this 
distribution among the four qua- 
drants contains insufficient numbers 
for statistical analysis. Superior rup- 
tures are more common than inferior | 
ones between the limbus and spiral of | 
Tillaux (P < .02) and also between the 


spiral of Tillaux and 5 mm posterior to 


the equator (P < .01). The “distribu- 


tion of diagonals" was also: studied, 


that is, comparison was mad between et 


the ruptures in the nasal-st perior and 
temporoinferior quadrants vs those in 
the. nasal-inferior: and ~temporosupe- 





». 


+: 


orior d nei neri 


E lifiteen e eyes were S tona iud to be 
mi badly dics that pH nmo enu- 


$ mes: ea ophtk i $ ‘atria. was a | 


se : not. encountered in any of the 50 


y aa of al 28. patiente. whose | 












20/100. The remaining 13 eyes 
jere not enucleated: or eviscer- 





M e 


eyes. that. I- reperted | in a 










ph 
; was statistically significant (P < (05), 
ut the ratio of left to right eyes in the 
arger s series presented here (29: 21) is 
ot now | ee = 








it Puma. was fiit poe | 
: ple are ri 





fie io were. four athe 
sults: 20/40: 20/60, 20/. 


: all ended up. with vision. of light 


s preponderance of left over 


ious study of ruptured: globes’ 1 


Nit | 
3 (P < .01) both gave significantly 
ter visual results; so did the use of . 
cryotherapy or diathermy at the — 
wound edge at the time of surgical - 
-closure of the rupture (P < .01), even 
though the cryotherapy and diather- 
my tended to be used in eves with 


if ht-handed and thus xe 
ually. hit the > exposed, Aeinposbin- 


Table 1.-- Sources of Cases* 


Johns Hopkins Hospital, Baltimore 
Toronto General Hospital, Toronto. 


Toronto Western Hospital, Toronto __ 
Oklahoma University Teaching pean) 


Oklahoma City 
Sick Children’s Hospital, Toronto 
Sunnybrook Hospital, Toronto 
Veterans’ Hospital, Oklahoma City 
Moorfields Eye Hospital, City. Road, 
St Michael's Hospital, Toronto _ 
Mount Sinai Hospital, Toronto — 


Hospital Years. | 
- Reviewed 


1952- A970 | 
1943-1974 
1967-4974 


1955-1973 — 
1937-1974 — . 
1948-1974 > 


1968-1971. 
1962-1974 
1962- or 


London | 


*Individual contributors: P. E. A. Hiscox, MD, Owen Sound, Ontario (2), H. L Rothteder, MD, Tustin, 


Calif (1); H. S. Sugar, MD, Detroit (1). 


Table 2.—Presenting External Examination (50 Subjects)* 


Left eyes 
Ecchymosis of lids 
Skull skin laceration 
Lid swelling only 
Lid laceration — . 
Canaliculus served 

|  Ectropion 


Chemosis 
.. Chemosis localized to indent 
-Of injury (out of 42) 
External ocular movements .. 


Anterior chamber depth | MUI. 
.. Deep, 10 (4): normal, 3 (1); shallow « or y fat, 4 jana unknown, 32 
Facial fractures wa um NX | 


Blowout orbital floor fractura : 


| m » | 


reduced most in quadrant of rupture 4 (1) | be i: 13 (3) ; (1 
Hyphemi : 430). — 7(4) «ee. 
Drunk PALAU weenie ac 29 (4) 





Comminuted frontal skull fracture, right Letort t. def ' Lefort H fracture | 


Orbital roof and floor fractures | 





Nose fracture - 


"Numbers in parentheses refer to good. visual result cases. 


ant's right hand by his nose and 


supraorbital rim. 


The five good visual odis have 


. - been compared with the 45 bad visual 


results, and also with the 27 other eyes 
that underwent primary repair 
(P. M. H. Cherry, unpublished data). 
Three factors emerged as giving a 


statistically significant better visual 


prognosis. The absence of a hyphema. 
(P«.001) and the presence of a 
rupture of 9 mm length or less 
bet- 


censi ruptures and without hyphe | 
this study was to determine: wher 


would surely be an aid to surgical 
Arlt’s theory that blunt trauma to the 


of impact and secondarily causes an 


-jnerease its surface. area to ) maintai 




















mas. ^d 
One of the most. eiportant aim 


the surface of the eye, an indire 
rupture is most likely to. occur; this 


management. Lister’ mentioned: vo 
globe lessens its diameter in the ine 


increase in the diameter - of. the ; 
equator to this line. Since a sphere has. 
a greater volume-to-surface-area ratio . 
than any other body, any. force that : 
distorts a sphere containing a practi- 
cally- incompressible fluid must also- 


the same volume. 








"Right Eyes "E 

vie — Nasal-Superior 

Quadrant (NS) 
6, 14, 18, 








as TB. 1 20 
-Temporoinferior. . Nasal-inferior - 
P Quadrant (Th . ` Quadrant (NI) 
ke E Total - - B cases 










Totals -- 


UP > 05. 






T EE Right Eyes - 
P E ` Temporosuperior Nasal-superior 
“Quadrant (TS) Quadrant (NS) 
S mode 13, 15, 10, 25, 38 







. 19, 25, 25 





"Temporoinferior |  Nasakinferior 
Quadrant: (TH: Quadrant (NI) 
77. . Total » 11 cases. 







- `- Totals 5 Oe 






P095 






















upture.- 


Metiiion- háa already been made of 
ie fact that the anterotemporoin- 
ior c quadrant of the eye is the most 
site of impaet as the supraor- 
rim provides protection superior- 
id the nose protects nasally. The 
of force will pass backward, 
ly, and. upward, forcing the pos- 
sal-superior quadrant of the 
gainst the orbital wall (Fig 3). As 


globe is now supported both at the 


to this, distension will take 6 place 
o at Pets vale the | 
















| ae NOR: Vi i, 3, Fe 


Table 3. -Ruptures Between Limbus and Spira of Tillaux* 


Eyes Combined 


` Distribution of ruptures. among ail four quadrants, P « 
Distribution: between two superior and two interior halves, P< O02 

, Distribution. between two. temporal and two nasal haives, P > “05 

. Distribution between 2NS, 2TI quadrants and 2TS, 2NI. quadrants. {distribution of diaconals), 


. Distribution of: lengths of ruptures among all four quadrants, P > OS 


Boldfaced numbers are total ruptures in each quadrant; remaining numbers are lergths of 
idual ruptures i in millimeters. Each rupture assigned to a particular quadrant by location of center 


Byes Combined 
j -> Distribution of ruptures among all. tour quadrants, insufficient numbers tor statistical analysis 
: F- Distribution between two superior and two inferior halves, P < .01 
a: EN Distribution between two temporai and two nasal halves, P > .05 

RT. Distribution between 2NS, 2TI quadrants and 2TS, 2NI quadrants {distribution of diagcnals’’) 


ce Distribution. ot. lengths a ruptures among all four quadrants, P> OS 


fe of. impaet and at the. pole oppo- | 






| | "Left Eyes 
Nasal-Superior 











Temporosupedor 
Quadrant (NS) Quadrant (TS) 
10, 12, 16; 13, 15, 19, 
:16, 18, 18, 23 

















18, 18, 21, d 
21^ 14 
















: 3 4,10, 22 

Nasal-Inferior Temporoinferior 
Quadrant (NI) Quadrant (T1) 
Total = 18 cases 












..025 
















Lett Eyes 













Nasal-superior | — Temporosuperior 
Quadrant (NS) i Quadrant (TS 
| ?, 8, 9, 19, 25 
9 | 5 
ENT SE ARE WE BARLE RERO ee 
1 Í 0 
19 | 
Nasat-inferior | Temporoinfericr 
i 


Quadrant (NI) Quadrant (TI). 
| Tota’ = § Cases 


















“*Boldtaced numbers are total. rüptures in each quadrant; remaining numbers are lengths of 
ndividual ruptures i in millimeters. Each rupture assigned to a particular Guadrant by location of center 


the globe is weakest. Müller? Wagen- 
mann,’ and Lister’? found indirect 
ruptures to be predominantly in the 
anteronasal-superior quadrant. Lis- 
ter’ and Fuchs? pointed out that the 
equator to the line of force described 
above includes the  nasal-superior 
limbal area (Fiz 3). 

Fuchs? considered that another pre- 
disposing factor to limbal rupture is 
that the internal scleral sulcus is an 
especially susceptible part of the 


sclera, The area is further weakened. 
by the canal of Schlemm and the. 
perforating blood vessels. Fuchs? also 
suggested that the trochlea may play 
-> a part in causing indirect rupture to . 
- be most commen in the anteronasal- 


superior quadrant; the: giobbs forced 
against the trochlea andi is indented : at 
the point of contact. | 

. The sclera is thinnest just posterior 
to the recti muscle insertions where it 
is 0.8 mm thiek.* If scleral thickness 
alone is considered, it would’ appear 
that the area just behind the recti 
muscle insertions is the most. prone to 
rupture, but it has been shown. in the 
present study that the most common 
site of indirect rupture of the globe i is 
the nasal-superior quadrant. between 
the limbus and spiral of Tillaux (Table 
3). However, the second most common | 
site was the temporosuperior quad. - 
rant between the spiral of Tillaux and 
9 mm posterior to the. equator {the 
vast majority of ruptures in this area 
occurring between the spiral of Til- 
laux and equator) (Table 4), and this 
area includes the thinnest paft of the 
sclera. Figure 3 shows that the 
equator to the line of force described 


earlier also passes through the tem- 


porosuperior quadrant between the 
spiral of Tillaux and equator, The 
thinness of the sclera, and the fact 
that it is on the equator to the line of 
force, combine to make the temporo- 
superior quadrant between the spiral 
of Tillaux and 5 mm posterior to the 
equator the second most common loca- 
tion for an indirect rupture of. the 
globe. 

The third most common site of indi- 
rect global rupture in this study was 


the temporosuperior quadrant be- 


tween the limbus and spiral of Tillaux 
(Table 3), again illustrating the struc- 
tural weakness of the limbal area. 
The "distribution of diagonals" sta- 
tisties add further eredence to the 
theory illustrated in Fig 3. The 
equator to the line of force pagses 
through temporosuperior- and nasal- 
inferior quadrants between the spiral 
of Tillaux and 5 mm posterior to the | 


equator, and this is the diagor d 


(Table 4) with the greater numbe 
ruptures on it (P < 025). 


Thirty-seven. Of the B rüp tures , D 


anterior to an imaginary line drawn 5: 
mm posterior to the equator were 


: ise to the — nod is soi 
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be added that as the line of force in 
o posterior-pole e 
— cornea to the macular area, the eye 


o will not be pushed against the orbital - 
wall but back into the orbital soft | 
sue. Because of this, there will be no - 











te adency for the globe to rupture on 
h equator to the lire of force, and 
he force will he directed at the ee 





a i , visually evoked: response, and 


a : _electroretinography are now all avai- / 
a ae able? and- provide- pewerful tools to: f 


| differen: date a simple hyphema from 





Cva hyphema accompanying an indireet nu | 
^; rupture of the globe (for this- is the LIE 


xm | usual differential diagnosis). 


Surgical management may be et 


o maed | as follows: An operation 

^. Should be ad: 

ICs reet rupture is suspeeted.. 

`o after the appropriate inves 
. Delay should only be. contemplated if 

the patient ig not an operative candi-. 






















cs ex ended. if the rupture is 











2 Hone the und ed odi ges in jan Ne. 
inal detach- 4 





emit : to. prevent reti: 


The s» se eof a an cones pied 7 


3 jas E byl Lister: nme E 


ah er ind rect til thus be grent = e 
ture is explained. This is the so-called —— 
| theory. It could, perhaps, = 


rupture is from. the 


1 a preeperative a baseadbtent df f 
| zlobe- Ultra- | 


vised as 'soon.as. anindi- | 
inically or - 
igations. 5 


date, if he is drunk, or if the hour is 3- 
O AME A peritomy should be. performed. 
over 180° in the qu&drants. in which | 

the rupture i is suspected. Tf there are — 
lizing signs, the Ioa 


ue in the expected area. W hen 


RIGHT LE FT 


Fig 1 —Centers of ruptures. Anterior view of eyes of 41 subjects. Centers of bad:v visua 
result ruptures are marked with cross, good visual result cases with dot: Three circles o 
increasing diameter represent cornea, spiral of Tillaux, and equator, respectively: . e 





LEFT 


- Fig 2.—Centers of ruptures. Posterior view of eyes ofr nine asu : jects. All patients had bad s 
visual result. Centers of ruptures are marked with cross. ‘Circle Tapresents ORI, a 





. Fig 3. indirect ruptures occur along editor of line forcë. Ant ie (Xtemporoinfetio 

. globe is most exposed. Force is applied here and presses po asal-superior aspe 
of eye against orbital wall. Equator to this: line of force is: expa jed and indir r ct ruptura 
-occurs aang equator, | most commonly at manabeupstor imbus. ; E 




















pp 
ys: of improved surgical equip- 
and. techniques. The vitreous 
on suction cutter could, perhaps, 
‘some help in the surgical 
agement of indirect global rup- 
re in a few carefully selected cases; 
time and experience can deter- 
ne its value. Secondary removal 
ld be contemplated some weeks or 
ths after primary. repair if a 
ietically unacceptable blind eye 
comes painful, and retrobulbar alco- 
id. esl — ‘measures 


































"than. it should have been. 
Se cond; : y: removals were also 





8 snot g t good ia blind b but comet E din adn 


prefe: rable to i &: 


ears sto hed a waning E ju: 


movals is almos certainly " 





table blind eye ig 
'osthesis. 








ken | too -eadi ci m. 







The median | élay between mjay pas 


and repair was 1.0 day (82 cases), m 
whereas the median delay between i 
injury and primary removal was 7.5 >e 
days (18 Cases). Unfortunately, the 


delay between injury and presenta- 
tion was not dd on the: Fork 


E 


deai whether ‘this b. o. dau 


resents a delay in presentation of the 


patients whose | eyes were removed 
primarily, or whether it suggests a 
delay on the part of the surgeons until 
the diagnosis was clear or until it was 
apparent that the eyes needed to be 
removed. In any ease, an eye operated 
on within a day of injury tended to be 
repaired, whereas if the primary oper- 
ation was performed some days later, 
the eye was usually removed. It is also 





interesting that the median delay 


between injury and secondary remov- 
al (8.0 days) was about the same as the 
median delay between injury and 
primary removal (7.5 days). Perhaps 
the decisions to remove the eyes were 
made on the basis of the development 
of no light perception about one week 
after injury in painful, inflamed eyes 
in danger of premoting sympathetic 
ophthalmia i in the opposite eye. 

Visual results were poor in. this 
retrospective series of 50 indirect 
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Goce eal the results. 
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eec. s were. trequent and in- 


: exudative retinal detachment, and chori: i 


. dal scarring. Uneventful cataract extrac- 
tion was done on five patients. The giau- 


coma was difíicult to manage, requiring T 


&. frequent changes in the steroid dosage, 
=o and in one patient two glaucoma. pro- 
us cedures, —— 

-© The duration of steroid ‘therapy was 


pu : quite variable and ranged from a few. 


/; months to six years or longer. Relapses 
(1 were common and several occurred 
..,, many years zer the initial episode had 
resolved. i 
























" “(arch | Ophtalmo! 96:257-282, 1978) 
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ohthalmia 


 uveal pigment or is caused by an as 
yet unidentified infectious agent. - 
thetic ophthalmia. What complica- Kt 
throughout the years? Is there any- 


the histologic picture and the progao " 


in consultation on 11 cases of sympa- - 
thetic ophthalmia. In addition, cases . 
— were culled from the files of the ocular Pr Utd 


P at dhe hisippathologic - picture were |. 
mod (€ or severe, the pesos course |. 


nology: = | 4 
(Or Azar) College hee 







































vision derana from 20/20 w 20/100. 
was treated with systemic. a 
| steroids and pupillary dilation. 
was, enucleated four days af 
| symptoms. It showed sympatheti -ophth 


The purpose of this study i is to report | 
on the long-term effects of sympa- . 


. . mia on histopathologic examination. 
do these patients develop In August 1969, the right eye was quiet 
and the vision. bad improved to 20/25. 

3 Therapy _ was. discontinued. The patient | 
experte ced a relapse in November. 1969, 
and Kin bis recurrences in in Mareh, e 


tions 


correlation between the Severity of 





sis? 
During the last 25 years. one of us. 
(T.A.M.) has had an opportuni to. 
either personally follow up or be called i 


pathology laboratory. Follow-up infor- tis 
mation was obtained by sending . $ 
letters to the patient's physician and, Nati 
where possible, the patient was called -atic 
in for an examination. a 
Usable data were obtained on 17. . 
patients. Two cases were contributed -Was 
to our series by James Allen, MD, of | +07 a te 
the University of Wisconsin. Medical S lecessar 
Center. Four other cases we obtained oni iie ien T 
from ophthalmologists who had sent p i “nis i 
eyes to our ocular pathology labora-. ap x 
tory. Five eases will be reported it 
detail because they encompass the 
many complications and varied. 
courses these patients can take. E 


REPORT OF CASES 


ini 1962. The | eye became s ink vais ve 
S ien later bun une ; Ak pod he: develo € 








Vision had decreased from 20/20-to 20/50. 
The right eye had only light perception. 
This eye was enucleated and the patient 
was treated with systemic and local 
steroids and atropine for one month. The 
vision improved to 20/20. He has been 
followed up for 12 years with no evidence 
of recurrence. A diagnosis of sympathetic 
ophthalmia was confirmed histopathologi- 
cally. The pathologie picture in this patient 
was more severe than in any of the other 
enucleated eyes (Fig 1 and 2). Yet, he 
responded well to treatment in a very short 
time and has had no relapses. 

Case 3.—A 5l-year-old man suffered a 
severe contusion of the right eye when hit 
by a book on Feb 17, 1959. The vision was 
light perception. There was substantial 
ecchymosis, a hyphema, and vitreous hem- 
orrhage. The fundus could not be visual- 
ized. There was no conjunctival laceration 
but it was believed that the globe must 
have ruptured because it was so soft. The 
left eye was normal and vision was 20/20. 
The patient was treated expectantly with 
bed rest and observation. Six weeks later 
he developed a uveitis in his good eye, 

| characterized by a severe loss of vision to 
Fig 1.—Low-power view showing site of perforation and track of pellet (case 2). There 20/200, flare and cells in the anterior cham- 
was severe scarring and hemorrhage between lens and ciliary body. Traumatic ber, keratitic precipitates, and a diffuse 
iridectomy and traumatic cataract were present. Pellet traveled through vitreous, exudative retinal detachment. The injured 
perforated retina posteriorly, coming to rest against choroid. At this site was mound-like , 

eye was enucleated and it showed a scleral 


ry roliferation of retinal pigmented epithelium. The choroid was diffusely thickened b : : A 
i DO ticstés and imde d cells. P y y perforation beneath the insertion of the 


superior rectus. The entire uveal tract was 
densely infiltrated with lymphocytes and 
epithelioid cells typical of sympathetic 
ophthalmia (Fig 3). 

Treatment consisted of atropine and 
local and systemic steroids. Treatment had 
to be continued at various levels for 18 
months before the sympathizing eye 
quieted. An early posterior subcapsular 
cataract was noted when eteroids were 
diseontinued but this did not progress and 
vision remained 20/20. He had no further 
trouble until November 1972 (13 years 
after injury) when he developed an attack 
of uveitis, which responded to a six-week 
course of systemic and topical steroids. He 
was last examined Dec 28, 1974, with a 
visual acuity of 20/25, J-1. The posterior 
subcapsular cataract was still not bother- 
ing him and there have been no additional 
relapses. 

Case 4.—An 11-year-old boy was hit in 
the left eye by a stick in June 1968, result- 
ing in a severe hyphema. This was treated 
by paracentesis. The level of vision 
remained at light perception because of a 
blood-stained cornea. He developed anoth- 
er hyphema in the same eye 5% months 
later, after being hit with a snowbalk At 
that time the right eye was normal and had 
a visual acuity of 20/20, J-1. No paracen- 
tesis was done after this second injury. 





, 
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Fig 3.—The choroid was diffusely infiltrated by lymphocytes with only scattered islands of 
epithelioid cells (case 3). The choroid is thickened two times normal size. This is an 
example of inflammation considered moderate in sympathogenic eye (hematoxylin- 


eosin, original magnification x 80). 


Two weeks after the second injury he 
developed a uveitis in his right eye and 
vision deer»ased to 20/50, J-11. The left 
eye was enucleated and showed changes 
consistent with sympathetic ophthalmia. 
On gross examination no rupture could be 
found. Multiple sections failed to disclose 
any other penetrating injury except the 
paracentesis. He was treated with systemic 
and topical steroids and atropine for six 
months. The vision improved to 20/20, J-1, 
and remained so. The patient was last seen 
in November 1975; he had a visual acuity of 
20/20, J-1, agd a quiet eye. The iris was 
adherent =o the lens below but no other 
stigmas o? the sympathetic uveitis were 
noted. Visual fields were normal. 

Case 5.—A 29-year-old man penetrated 
his right eye with a screwdriver on Sept 23, 
1969. It was repaired but he remained 
bliad. Three months later he developed a 
flare, calls, and keratitic precipitates in his 
uninjured left eye. A large exudative 
retinal detachment was also present. His 
vision had decreased from 20/20 to hand 
motions. The injured right eye was 
enucleated and large doses of systemic 
steroids were started. Topical steroids and 
atropine were also used. The eye quieted. 
The retinal detachment settled down and 
vision improved to 20/50. Varying amounts 
of cortisone were administered during the 
next vear to keep the inflammation under 
control. în February 1971, his intraocular 
tension rose to 50 mm Hg and could not be 
contrelled medically or by lowering the 
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steroid dosage. Because of this a posterior 
lip sclerectomy was done. The tension was 
controlled and vision improved to 20/50, 
J-2. The postoperative course was compli- 
cated by a severe pneumonitis. In 1972 a 
posterior subcapsular cataract was success- 
fully removed at the National Eye Insti- 
tute. Since then his condition has been 
maintained with 32 mg of methylpredniso- 
lone every other day. Any attempt to 
discontinue the steroids resulted in a flare- 
up of the uveitis. In July 1975, his vision 
was 20/30, J-2. Applanation tension was 26 
and there was severe glaucomatous cup- 
ping of the optic nerve. Visual fields were 
moderately constricted. Examination of 
the enucleated eye did show sympathetic 
ophthalmia. 


RESULTS 


As indicated in the following tabu- 
lation, some type of surgical proce- 
dure accounted for 41% of the cases of 
sympathetic ophthalmia. 


Surgical trauma 7 (41%) 
Paracentesis 2 
Iridencleisis 2 
Cataract extraction 1 
Retinal detachment 1 
Trephine 1 

Accidental injury 10 (59%) 
Perforating injury 9 
Contusion with occult 

scleral rupture 1 

Total 17 


It is interesting that two patients 
with contusion injuries, resulting in a 
hyphema, had sympathetic uveitis 
occur after a paracentesis was done. 
Another eye with a contusion injury 
harbored an occult scleral perforation. 
There was no break in the conjunc- 
tiva. 

The length of time that elapsed 
between the initial injury and the 
onset of sympathetic uveitis in the 
fellow eye was less than six months in 
77% of the cases (two weeks to two 
months, 8, or 47%; two months to 6 
months, 5, or 30%). Sympathetic oph- 
thalmia occurred 2 (one patient), 3 
(one patient), 7 (one patient), and 20 
years (one patient) after the injury in 
the other cases. 

Treatment consisted of systemic 
and topical steroids and a cycloplegic 
in 14 patients (82%); three (18%) did 
not receive these. Two of these cases 
occurred prior to the advent of corti- 
costeroids. The third patient was in a 
mental hospital and was blind in both 
eyes when the patient was first seen 
by an ophthalmologist. The dosage of 
systemic corticosteroids was extreme- 
ly variable, requiring frequent adjust- 
ments. Five patients used systemic 
steroids for less than six months 
(Table 1), but others had to be treated 
for longer periods. Three patients 
received steroids for as long as six 
years. Enucleation was done in 16 
(94%) of the 17 inciting eyes. The one 
patient who did not have an enuclea- 
tion was a 4-year-old boy who pene- 
trated the limbus and cornea of the 
left eye with a kitchen knife. This was 


repaired. One month later a severe 


granulomatous inflammation devel- 
oped in the right eye. A clinical diag- 
nosis of sympathetic ophthalmia was 
made. The parents refused enuclea- 
tion. Over the succeeding months the 
injured eye became phthisical. 

Is there a correlation between the 
severity of the histopathologic picture 
and the clinical course? In 13 cases 
there was enough information to 
make this judgment. In five patients * 


the pathologic condition was judged. , 


severe. That is, the uveal tract was 
uniformly thickened three or four 
times normal. There was dense, over- 
all infiltration with lymphocytes, epi- 
thelioid cells, and giant cells. In these 


e 
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Severe 


__* granulomatous 





Fig 4.—Top, Lymphocytes and epithelioid cells were concentrated im ciliary body near 
__ Site of injury. Bottom, Lymphocytic infiltration of pars plana of ciliary body showing large 
giant cell. Lymphocytes separate two layers of epithelium. Example of mild inflammatory 
reaction (hematoxylin-eosin, original magnification x 80). 


cases the epithelioid cells and giant 
cells were a prominent part of the 
. histologic picture. Figures 1 and 2 are 
. from one of the cases judged to have a 
inflammatory reaction. It 
showed the classical marble-like thick- 
ening of the choroid with a diffuse 
infiltration of the 
uvea with lymphocytes and epithelioid 
cells. The choriocapillaris was spared 
and pigment granules were seen in 


` the epithelioid cells. 


One of these cases had a very 
benign course. The patient was receiv- 


ing systemic and loeal steroids and 
atropine. The inflammation in the 
sympathizing eye qmieted within a 
month. Throughout a follow-up period 
of 13 years, 20/20 vision was main- 
tained (case 2). The others have had a 
very stormy course. Two patients are 
blind. Two have had to have continued 
steroid therapy of varying amounts to 
keep the inflammation under control. 
Both have been followed up almost 
seven years. One of these has had two 
glaucoma operations, a cataract ex- 
traction, and almost died of pneu- 


Table 1.—Duration of Treatment 
9 
No. of 


Duration, mo Patients (96) 


1-6 

7-18 
19-36 
37-72 
No treatment 
Unknown 
Total 


Table 2.—Correlation Between 
Histopathologic Condition 
and Clinical Course 


Clinical Course 
rN 
Benign Severe 


Histopathologic 
Condition 
Severe 
Moderate 
Mild 





monia while receiving high deses of 
steroids for a relapse (case 5). 

The pathologic picture was consid- 
ered moderate if the inflammatory 
reaction only thickened the uveal tract 
to twice its normal width. In Fig 3 the 
inflammation was predominantly 
lymphocytes with a few scattered 
epithelioid cells and an occasional 
giant cell. Four patients were believed 
to have this type of response. Two of 
these patients are blind. One did not 
receive treatment because he was 
blind in the sympathizing eye when 
first seen. The second patient was 
treated vigorously with local and 
systemic steroids. At first he did 
regain vision from counting fingers to 
20/30. Gradually, during a two-year 
period and many relapses, the visual 
field constricted to nothing. Another 
patient had the sympathizing eye 
quiet down rather promptly but she 
had only counting fingers vision. 
Throughout a five-year follow-up, 
steroids have had to be used off and on 
to keep the sympathizing eye quiet. 
The fourth patient required almost 
continuous treatment for 18 months 
after his injury. He still has 20/20 
vision after 15 years. Thirteen years 
after the injury he had a relapse that 
was controlled with a short course of 
systemic and local steroids and atro- 
pine (case 3). 5 

The histopathological condition was 
considered mild if the granulomatous 
reaction was confined mainly to the 
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Table 3. Length of Follow-up and Visual Outcome 


CIEN y: 


" No. of Patients 


^. area of the injury (Fig 4). Nodules of 
-u © lymphecytes were seen in the choroid 

or only seattered lymphocytes infil- 
5^ -— trated the uveal tract. Four patients 
^4 were considered to have a mild 
_ inflammatory reaction in the sympa- 
^ thogenie eye. Three patients did well 
and had no relapses. One patient died 
of an unrelated cause two years after 
Leen onset US her disease. A sorond 








for three years before ker sympathiz- 


ing eye woulc quiet down. In this case 


the sympathegenie eye was removed 

after months of steroid therapy. This 
* . may aecount. for the mi ild inflamma- 
= tory reaction. 
(0 Does the steroid. T affect the 
| bitologie- picture? In all patients 
|. exeept two the sympathogenic eye 
_ Was remaved one or two days after the 

clinical. diagnosis was made. So one 
we ald x not e DRE any dramatic in- 














atment. with local’ a Mus 
roids and atropine was almost 
tinuous for four months. At this 
“time the patient: fell at home and 
ruptured. the _sympathogenic eye. 

. Then enucleation was done. Histologi- 
cally. there was no evidence of a gran- 
ulomateus reaction, just a diffuse 
'seattering cf lymphocyt 
. the uveal tract. Many plasma cells 
c7 were abo present. In this eye, with 
clinically diagnosed sympathetic oph- 








eit different from: those eyes 


Final Visual Acuity 
= 20/60 
.20/60-20/400 





| tak p person in the series. . She h had a 
long protracted course of treatment 


s throughout 


lia, the histologic picture was- 


No. of Patients (%) 


here are few but it would seem, in 
general, if the histologic picture is 
severe or even moderate, the course 
will be severe and protracted. If mild, 
the chances are good for a quick recov- 
ery. Vigilance is still most important 
when oe up any perforating 
injury (Table 2). 

Relapses were common. Only seven 
patients (89%) had none. Approxi- 
mately 60% of the patients had some 
type of flare up of symptoms when an 
attempt was made to discontinue 
corticosteroid treatment. Five pa- 
tients (30.5%) had relapses within six 
months; five patients (30.5%) had 
relapses at six months or later. Three 


patients were unusual in that a 
relapse occurred 2.5 (one patient), 8 


(one patient), and 18 (one patient) 


years after their initial bout of 


sympathetic uveitis had subsided. The 


latter three cases responded well to — 
another course of systemic and topical 


steroids and dilation of the pupil. 
Complications were frequent. Only 


five patients (30%) had no sequelae. - 
Cataracts developed in eight patients 


(47%) and seven (43%) developed 
secondary glaucoma. The glaucoma 
was difficult to manage, requiring 
frequent adjustments of the steroid 
dosage. Of four patients (25%) with 
exudative retinal detachments, it was 
quite severe in three of the patients, 
resulting in large bullae. All the 
detachments settled promptly with 
therapy. Severe choroidal scarring 
was seen in four patients (25%), which 


resulted in visual field constriction 


and optic atrophy in two. One child 


had a severe loss of central vision due — 
to a pigmented scar in the macular 


area. 


patients have been followed up for 5 


ETE & 


.& favorable outcome was not stated in - 


study demonstrated that with the use 


or better. It is difficult to. compare 
data from different studies because of - 


The average length of Eom 
was 10.6 years with a range of 3 to 23. 
years (Table 3). Eighty percent of the - 
was a with. tetanus an 



















or more years and two patients ha 
been followed up for 28 years. = 

The last recorded visual acuity 
shown in Table 3. Fifty-three perce 
of the 17 patients had vision of 20/ 
or better. If only the 14 ‘patients 
receiving corticosteroids are studied 
then 9 of 14 (64%) had a final visua 
acuity of 20/60 or better, A total 0 
93% of the steroid-treated panenn 
had vision better than 20/400.. 


COMMENT 


It is senei agreed that prior 
the advent of corticosteroids, approxi 
mately 40% to 50% of the patients 
were left with useful vision.** Wi 
the introduction of corticosteroids 
Haik et al' reported a. favorable 
outcome in 64% of their. patients, : 
1960, Makley and Leibold* survey 
the literature and found that 76% o 
the patients treated. with steroids had 
a favorable outcome, Unfortunately, a 
precise definition of what. constituted - 


the latter two studies. Our presen 


of steroids 64% of the. “patients 
attained a final visual. acuity of 20/6 





» length of follow-up: and d 
the tendency of cases.of sympathetic | 
ophthalmia to undergo Spenitaneou 
relapse. 

Long-term follow-up data. on sym 
pathetic ophthalmia are lacking. All 
en? reported a 14-year follow-up ofa 
case of sympathetic: ophthalmia tha 
had a 9 epontapaedé ED eight yea : 
















20/40. It is included i in pee data. Ir 
1970, De Voe” described : a patient. wl f 
required steroid therapy on and of 
for 15 years. A successful catarac 
extraction resulted in vision of 20/1 
in this patient. McPherson’ follow 
up two patients for 20 years, each 0: 
whom had several relapses durin; 
that time period. One retained a visio 
of 20/20 and the other 20/ 60. Perhap 
the longest follow-up of a case 0 
sympathetic uveitis is. 36 years, 
reported by Dunphy.” n" This patie 

















i ie ot héart faihir All of our 
ts gung. steroids for any 

















lac e use of steroids in 
ular r trauma i is controversial. 
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LT: Sympathetic ophthalmia: Report of 
south Med J 27:421-425, 1934. 

HH: A survey. of cases of sympathetic 
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that such wor 





the subject of cataract extraction in 
sympathetic ophthalmia, have con- 
cluded that successful intraocular sur- 
gery can be done in quiescent cases of 
sympathetic ophthalmia. Six of our 
patients had uneventful cataract ex- 
tractions. 
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Oo eA case is described in w 
| earliest. clinical manifestations of sympa- 


-thetic uveitis that occurred after trauma : 


; , and pers plana vitrectomy. were confined 
0; primarily to the retina, retinal pigment 
VW spitu; and choroid posteriorly, and 
|... resembled focal lesions of cute posterior 



































Similar focal lesions were noted on gross 
examination of the enucleated inciting 
‘eye. Histopathological examination re- 
-vealed that these lesions were ‘caused by 
“focal choroidal granulomas and overlying 
-Dalen-Fuchs nodules. Sympathetic oph- 
halmia. was also noted in four other 
-patients in whom the condition developed 
; after trauma and. vitrectomy. 

Geh Ops. 96: 263-267, 1978) 
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mpsthietie uy veitis iy js the 
RJ clinical signs and symptoms of 
m granulematous anzerior uveitis during 
the first. three. months after pene- 
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and symptoms may primarily valve 


the posterior ocular fundus." This 
report, in part, concerns a patient who 


developed a fundus picture that 


resembled acute posterior multifocal 


placoid pigment epitheliopathy* 
(APMPPE) as the earliest clinical 


manifestation of sympathetic uveitis. 


This occurred four months after trau- 
matic rupture of the opposite eye and 
two months after pars plana vitrec- 


tomy on this eye. Similar focal lesions - 


were noted in the posterior fundus on 
gross examination of the traumatized 
eye following its enucleation. Histo- 
examination revealed 


choroidal granulomas and overlying 


Dalen-Fuchs nodules. A brief summa- _ 
ry of this patient's case has been | 


published previously.*? 

The clinical and histopathological 
findings in four additional cases of 
patients who developed sympathetie 


uveitis after trauma and vitrectomy 


will be presented briefly. 
REPORT OF CASES 


Case 1.—A 33-year-old man had blunt 
trauma to the left eye in September 1975. _ 
A corneoscleral wound with loss of lens and — 
suspected loss of portions of the ciliary 


i j bod was 5 repaired within. 24 M gigs of 
injury. In November 1975, the pa 
` referred to the Bascom Palm 


visual acuity of light perception. Ther 


. extended: diagonally acros 


: n | of eost retinal | 


| released, and | à cloned l buc 


— the right eye, with. nó light perception. 
the left eye. The right. eye was mildly 
i injected and tender, and there were a 
. cells in the. anterior chamber, but no ce ls 
“were observed in the vitreous. „Yell : 






























tute for evaluation. Results of exa 
of the right eye were entirely 1 
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Fig 1.—Left, Right eye (case 1), Feb 25, 1976, shows multi 
. Center, Fluorescein angiogram (26 seconds 
lesions stain with fluorescein. (Photos from 





ple, yeilow-white, slightly elevated lesions at level of retinal pigment epithelium. 
) shows early blockace of backgrounc fluorescence by lesions. Right, Late in angiogram, 
Gass.*) 





Fig 2.—Left, Right eye (case 1), recurrence of peripapillary lesions (Nov 23, 1976). Center, Recurrent elevated lesions nasal to optic 
nerve with yellow exudation and slight serous detachment of overlying retina (Sept 30, 1976). Right, Partially healed lesions temporal to 
macula. Note marked changes in retinal pigment epithelium (Nov 23, 1976). 


made. On Feb 25, 1976, the visual acuity 
was unchanged, but the patient complained 
of paracentral scotomas. There were cells 
in the anterior chamber and moderate cells 
in the vitreous. There were multiple, 
slightly raised, yellowish lesions that 
involved the pigment epithelium through- 
out the posterior pole and periphery (Fig 1, 
left). Fluorescein angiography revealed 
that these lesions obscured the background 
choroidal fluorescence during the early 
phases, and stained during the late phases 
(Fig 1, center and right). Electroretino- 
gram (ERG) and electro-oculography 


. « (EOG) were normal in the right eye. The 


clinfeal impression was sympathetic uvei- 


*tis, and the left eye was enucleated to 


establish the diagnosis. 

The patient’s condition was treated with 
high doses of periocular and systemic 
steroids, and there was rapid fading of the 
‘posterior pole lesions, with minimal distur- 


bance in the overlying pigment epithelium. 
Despite apparent resolution of the lesions 
ophthalmoscopically, repeat fluorescein an- 
giogram one week postoperatively re- 
vealed persistence ef multiple lesions at 
the level of the pigment epithelium. Multi- 
ple, partially pigmented, atrophic lesions 
were seen at the equator and anterior to 
the equator. Although the patient initially 
responded to systemic and periocular 
steroids, there was exacerbation of the 
peripapillary, posterior pole, and periph- 
eral lesions after several months (Fig 2, 
left, center, and right) with severe loss of 
peripheral field, and finally, with involve- 
ment of central vision. The ERG at this 
time was extinguished. An antimetabolite 
(chlorambucil) was added to the patient's 
therapy of high doses of systemic and 
periocular steroids. The inflammatory re- 
action gradually subsided with some 
improvement in visual field and visual 


acuity, which is now 6/8 (20/80) in the right 
eye. 

Histopathological Findings.—Gross exami- 
nation of the enucleated left eye revealed a 
shrunken left globe, with an encircling 
5-mm Silastic sponge located at the equa- 
tor, and a 5X7 radial sponge in „the 
superotemporal quadrant. In the same 
quadrant, there was a scar of the sclerot- 
omy that was located 4 mm posterior to 
the limbus. The eye was sectioned obliquely 
to include the sclerotomy site. The iris was 
adherent to the cornea, and uveal pigment 
was visible in the sclerotomy site. The 
retina was totally detached. Multiple gray- 
white nodules were visible in the choroid 
posteriorly (Fig 3). These nodules appeared 
to involve the superficial portion of the 
choroid. Xi 

Microscopical examination revealed 
thickening of the corneal stroma with a 
well-healed scar of the penetrating wound. 
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Fig 3.—Enucleatec left eye (case 1). Gross 
examination shows nodules visible in 
choroid posteriorly (arrow) (from Gass’). 





Fig 4.—Nodule of granulomatous inflammation (case 1). 
Note that choriocapillaris is obliterated at nodule (hema- 
toxylin-eosin, x 375). 
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Fig 5.—Epithelioid cells elevating retinal pigment epithelium (case 
1) (epoxy resin, 1 u, paraphenylenediamine, Xx 600). 
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he posterior surface of this wound was 
adherent to fibrovascular tissue that 
occluded the pupillary space. The iris and 
pars plicata were infiltrated with a moder- 


tells. The ciliary body was detached and 
was displaced centrally by massive fibro- 
vascular tissue, which was continuous with 
that in the pupillary space. A few lens 
mnants were present near the pars 
plieata on one side. The retina was totally 
detached, largely disinserted from the ora, 
was folded on itself, and was surrounded 
by massive, granulomatous inflammatory 
reaction, which was continuous with a 
milar reaction that involved the periph- 
eral choroid and pars plana overlying the 
cleral buckle. There was some blood in the 
su etinal space. Posteriorly, there were 
multifocal nodular areas of granulomatous 
flammation that involved the inner 
ayers of the choroid and pigment epithe- 
m. There was striking proliferation of 
epithelioid cells, which obliterated the 
horioeapillaris | (Fig 4) and extended 
through Bruch's membrane into the sub- 
; igment épithelial space (Fig 5), procucing 
ocal areas of elevation of degenerating 
pigment epithelium (Dalen-Fuchs nodules) 
(Fig 4 and 5) In some areas, multinu- 
“cleated giant cells were seen, and pigment 
phagocy tosis was prominent. Special stains 
‘for fungi, bacteria, and acid-fast bacilli 
-were negative. Electron microscopy re- 
-vealed no evidence of viral organisms. The 
-histopathological findings were considered 
to be consistent with sympathetic uveitis. 
= CASE 2,—A 56-year-old woman had extra- 
"eapsular cataract extraction on her right 
eye on Jan 3, 1974. There were no operative 
complications. The patient did well until 
Jan 13, 1974, when she experienced severe 
ain. Examination revealed hypopyon. An 
E terior chamber tap was done, and strep- 
ococei were cultured. The infection was 
uccessfully treated with intravenous, topi- 
‘al, and oral antibiotics. On April |, 1974, 
here was a pupillary membrane, iris 
ombé, and occlusion of the angle. The 
ual acuity was light projection, and the 
raocular pressure was 20 mm Hg. An 


































he pupillary membrane, and the anterior 
hamber angle opened (April 11, 1974). 


arception, and there was ciliary injection. 
The patient’s condition was treated with 
opieal. steroids. .  . 


itreetomy, the patient noted spots before 
evealed 2- flare and cells in the anterior 


iamber, cells in the vitreous, and retinal 
edema. A tentative. ‘diagnosis of sympa- 








‘ate number of lymphocytes and plasma 


nterior vitrectomy was done, removing 


stoperatively , the visual acuity was light 


On. June 28, 1974, three months after 


er good left eye. This left eye had had | 
ataract extraction in 1971. Examination 
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thetic ophthalmia was made, and the right | 
eye was enucleated to confirm the diagno- - 


sis. The patient did well Subsequently, and 


on Jan 5, 1977, the visual acuity was 20/25 


with no flare, cells, or keratic precipitates. 
All medications were discontinued. 
Histophathological Findings.—Gross ex- 
amination of the enucleated eye revealed a 
partially callapsed right eye with infolding 
of the selera at the 12- and 3-o'clock posi- 
tions. The cornes vas relatively clear, and 
the iris was atrophic. The pupi? was 
occluded by a white membrane. The section 
was vertically obligue. The posterior seg- 
ment contained firm, coagulated, brown 
material that obscured details of the 
retina, optic nerve, and choroid. The 
choroid appeared thickened. | 
Microscopical examination revealed 
acute and chronic inflammatory cells at the 
outer margin of the perforating limbal 
wound. The inner aspect of the wound was 
contiguous with a thick, connective tissue 
membrane, which extended down through 
à break in Descemet's membrane into the 
anterior segment and became continuous 
with the remnan:s of the inferior and 
superior leafs of :he iris and with frag- 
ments of lens capsule. The membrane 


extended through fhe pupil to become 
adherent to the inner aspects of the 


completely detached retina and slightly 
detached ciliary body. The ciliary body was 
infiltrated by collections of acute and 
chronic inflammatory ces, many of which 
were epithelioid cells. There were oeca- 
sional giant cells. The choroid was diffusely 
infiltrated by lymphecytes, plasma cells, 
and epithelioid cells (Fig 6). The intrasele- 
ral vascular channe's were surrounded by 
collections of acute and chronic inflamma- 
tory cells and by epithelioid cells similar to 
those observed in the choroid. There was no 
evidence in any of the sections of prolapsed 
or incarcerated uvea! tissue. The histopath- 
ological findings were considered to be 
characteristic of sympathetic uveitis. 
CASE 3.—A 53-year-old woman sustained 
blunt trauma to her left eye, resulting in 
hyphema (August 1975). She had rebleed- 
ing and increased intraocular pressure, 
requiring surgical lavage cf the clot. Later, 
she had eataract extraction, but again, 
there was postoperative bleeding with 
increased intraocular pressure, vitreous 


hemorrhage, and decompensation of the 


cornea. Approximately six weeks post 


injury (October 1975), the patient had an 
uncomplicated pars plana vitrectomy, with 


removal of vitreous hemorrhage, and a 


‘prophylactic scleral bucking procedure 


was performed. 
Postoperatively, the eye did well with 


normalization of intraocular pressure and 
decreased inflammatien. However, there 





was never eomoaléte clearing of the cornea. 
“Six months following the initial injury aad 
four and a half months after vitrectomy, 


the patient developed irritation and diffi- 
eulty reading with her good right eye. The 
visual acuity was 6/6 (20/20) in this eye. 
There were keratic precipitates, flare, and 
choroidal infiltrates. 

The left eye was enucleated, and. the 


results of histopathological examinatjen 


were compatible with sympathetie uvei- 
tis. | | 


CASE 4.—À 59-year-old man had an intra- | 


capsular cataract extraetion on his right 
eye. Six weeks postoperatively, a retinal 
detachment developed, and a seleral buck- 
ling procedure was done. Two months after 
the seleral buckling procedure, the patient 
showed evidence of massive vitreous 
retraction. A pars plana vitrectomy and 
revision of the scleral buckle were 


performed. The retina remained detached. 


Five days later, subretinal fluid was 
drained and air was injected throagh the 
pars plana. Four and a half months after 
the vitrectomy and revision of the scleral 
buckle, symptoms of uveitis developed in 
the patient’s unoperated eye. The operated 
eye was enucleated, and histopathological 
examination revealed results that were 
compatible with sympathetic uveitis. 


Case 5.—A 47-year-old man sustained. 
trauma from a metal spring, resulting in. 


perforation of the cornea, iris, and anterior 
lens capsule. Six months later, he had smol- 
dering iritis and progressive lens opacifica- 
tion. Àn extracapsular eataract extraction 
was done, and postoperatively, the patient 
had hemorrhaging into the vitreous cavity. 
One year after the original injury, visual 
aeuity was hand motions. There were 
capsular remnants, a fibrovascular pupil- 


lary membrane, and evideneqof unresolved | 


vitreous hemorrhage. Pars plana vitrec- 
tomy was done with excision of the fibro- 


vascular membrane, which revealed an. 


inoperable retinal detachment. One and a 
half years after the original injury and six 
months after vitrectomy, photophobia de- 
veloped in the patient's good left eye. 
Visual aeuity was 6/15 (20/50). There were 
keratic precipitates and anterior chamber 
reaction. The patient was treated with 


intravenous steroids, and the injured right 


eye was enucleated. Histopathological ex- 


amination revealed results compatible with | 
sympathetic uveitis. 


COMMENT 


In ease 1, clinical avidus in the 


right eye and histopathological' evi- 
dence in the left eye demonstrated 


sympathetic ophthalmia that was con- 
fined largely to the posterior uveal 
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ract. ‘The » üstepatkologrón i findings 
Am the incitirg eye sugges: that the 
: focal lesions fhat were noted ophthal- 


the s sympa: : wing eye were.caused by 
focal choroidal granulomas, oblitera- 
tion of the eacriocapillaris, and over- 
^7. lying Dalen-Fuchs nodules (Fig 4 and 
27; 5 The histopathological indings that 
^. were atypical for sympathetic uveitis 
~ included tbe .ntense multifecal granu- 
lomatgus reaction ir the superficial 
portion of the choreid, obliteration of 
overlying chpriocapilaris, and exten- 
sion of the subpigment. epithelial 
 granuloemstcus exudation into the 
subretinal soace in some areas. The 
. extension of the granulomatous reac- 
tion beyond the eonfines. of the 
pigment epi-helium was most striking 
n the areas of the buckle. We can only 
j sore | a- to the role that trans- 
cb herapy and. vitreetomy 
; played d causing tne intense, focal, 
~-uveal tract reaction and. "pigment 
dispersion. | ! 
The clinizaà! and angiographic pic- 
ture in the right eve was similar to 


















that seer ir APMPPE, but unlike the 
the lesions 


findings im this disease. 
were sligh-ly raised; the surface of 
¿these lesioas showed a. sightly mot- 
Troye tled appearance, ‘and the posterior 
- lesions iritally resolved rapidly with- 

ng notable ophthalmoscopic 

ahe i pigment enum 
















D fi i owed d some Dalene 
of dye in the areas of nodular infiltra- 
tion. There was no mention in his 

: Spon ef blockage of fluorescence by 


y and angiographically. in 


cence as seen in our patient, and the 
areas of 


pigment epithelium, except in the 
areas of overlying Dalen-Fuchs 
nodules, where the pigment epithe- 
lium was extremely thin and lacking 
in pigment granules. Segawa and 
Matsuoka postulated that the dots of 
fluorescence in the sympathizing eye 
represented Dalen-Fuchs nodules. 


Schimizu et ab presented a case of | 
sympathetic uveitis with angiograph- - 


ic findings that were very similar to: - 3 uveal tract due to sympathetie uveitis, 
=: Maumanee AE, Silverstein AM (eds): Immun 
-< ogy of Uveitis. Baltimore, William & Wilki 
a de pp 2396-377. . 


ours. 


One may raise the question of why 
sympathetic ophthalmia developed. in. 
these patients. Additionally, one may. 
wonder what role vitrectomy played _ 
in the development of sympathetic | 
ophthalmia. All of the patients herein 
described had multiple exposures to 





trauma, either accidental or surgical, 


and this alone could aceount for the. 
development of sympathetic ophthal- - 


mia. From a survey in Canada, Liddy 


and Stuart” estimated the incidence - 
of sympathetic ophthalmia as 0.19% 
injury and 


following perforating 
0.007% following intraocular surgery. 
The effort to save eyes with vitrec- 
tomy that otherwise would be lost, 


may possibly increase the danger of 


sympathetic ophthalmia. Prior to the 
development of vitreous 


these eyes are now followed - long 
enough to permit sympathetic oph- 









| opel in patients Sine primary proce 
dure was vitrectomy and. in who 
there was no history of previous a 


these lesions. Segawa and Matsuoka‘ 
presented fluorescein angiographic 
findings in a sympathizing eye that. 
- showed fluorescein-staining dots that 
were about 100 p in size. These authors 
did not observe blockage of fluores- . 


be no more causative relations 


involvement were much  cedures. 
smaller than those in our patient. The. 
histopathology of the inciting eye l 
showed minimal disturbance of the 2 ET700841 fróm the. "Nation al Eye 
. Health, Bethesda, Md. 


| case 2; Ronald Michels, MD, gave permission. 


| ders Co, 1962, pp 376-317. 


. tron microscopie- study. Jap J Ophthalmol. aus 
| fi anato of the choroid, in De Laey J 


ography. The Hague, Uitgeverij. wW. Junk, )38 
390, 1976. 


. phie fuoresceinique 
ophthalmie .sympathique, in De Lacy E (ed 


. International Symposium on Fluorescei 
ography. The Hague, Uitgever W. an 
406, 1976. E 


 ography and histopathology, in: De bay 
-i Documenta Ophthi 
International Symposium on. Fhuprese 
ography. The Hague, Uitgeverij Ww. A 


surgery, 
many of these severely traumatized | 
eyes would have been enucleated, but — 


s Diseases, ed. 2. St Louis, CV Mosby Gos; 197 
thalmia to develop. However, the 129121. = ^. | 
condition of sy mpathetic ophthalmia p: spia in Canada Can J opin TAS 
has not been reported to ave devel | 































dental or surgical trauma. There m 


between sympathetic ophthalmia ar 
vitrectomy than other surgical pr 


. This investigation: was —" in. part: dr 
Publie Health Service research grants. 700338 at 
Institutes of 


. Richard: Kratz, MD, gave permission to report 


report case 3; Richard 8. Smith, MD, gave per: 
sion to report case 4, and. Edward iind iS 
gave permission to report ease 5 
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. To study the long-range results of 


00 consecutive patients have been 
jllowed up for an average of 6.1 years. In 
cases, the initial procedure was bilat- 
| recession of the lateral rectus 
uscles. The overall functional cure rate 
as 78%. To accomplish this result, 27 
: tients: were operated on a second time, 
1 for undercorrection and Six for over- 
correction. 
b number of patients cooperated very 
poorly or were lost to follow-up while still 
nder treatment. Had these patients been 
liminated: from the series, the cure rate 
ould have been greater than 90%. 
In this study, bilateral recession of the 
Meral: rectus muscles corrected the 
distant. measurement more than the near 
measurement only with the divergence 
xcess type of deviation. Also, this proce- 
dure was not notably more effective with 
‘divergence excess than with basic-type 
intermittent exotropia. 
aes Ophthalmol 96: 268-274, 1978) 





Ds Bh the treatment and prognosis 
; of intermittent exotropia are 
controversial. Some surgeons’? advo- 
eate recession of both lateral rectus 
muscles in all cases. Others** recom- 
mend bilateral surgery only for those 
patients whose deviation is greater 
or distance than for near fixation 
divergence - excess) and prefer a 
ess-resect procedure where the dis- 
t and near measurements are the 
same (basic). | 
The results reported by different 
ivestigators vary considerably. In a 
dy of 100 cases, Dunlap and Gaff- 
ney’ ‘found a cure rate of less than 
25%, Folk* reported that half of his 50 
jents were “straight” after two 
ears, whereas only 28% were “fune- 































TM Tor publication April: 21, 1971. | 
Ftom the Division of Ophthalmology, Depart- 
ment of Surgery, Case Western Reserve Univer- 





arsaw, NY, on Escondido, C alit, fepe 


freatment of Inter 


~ H. Hardesty, MD; James R. Boynton, MD; J. Paul Koenis, MD 


urgically treated intermittent exotropia, - 


‘School of Medicine, Cleveland. Drs Boynton _ 
nd Keenan are now in private practice mo 





tionally” cured. Burian and Spivey’ 


reported a selected series of 200 cases 


with a functional eure rate of 55%. 
Their av erage | Follow-up was 2!ó years. 
In a series of 77 cases, Cooper* used 
orthoptie exercises with the majority 
of his patients and reported a func- 
tional cure rate of 71.8%. He did not 
mention the time of follow-up. 

Thus, a search ef our literature fails 
to reveal any study concerned with the 
surgical treatment of intermittent 
exotropia with a follow-up greater 
than 24 years. To our knowledge, no 
one has reported a totally consecutive 
series. 

The purpose of this article is to 
report the results of a study of 100 
consecutive cases of surgically treated 
intermittent exotropia in which the 
average follow-up was 6.1 years. In 
addition to assessing the effective- 
ness of the regimen advocated by the 
senior author. (H. 1.).^'* an effort has 
been made to answer the following 
questions: | 

1. Does bilateral recession of the 
lateral rectus muscles have a greater 
effect on the cistant measurement 
than on the near measurement? 

2. Is bilateral reeession of the later- 
al rectus muscles more effective for 
the divergence exeess type of inter- 
mittent exotropia than in the basic 
type? 

3. When the initial operation for 
intermittent exotropia is recession of 
both lateral rectus muscles, what 
surgical procedure is effective for 
undercorrection? Fer overcorrection? 

4. With surgically treated intermit- 
tent exotropia, does the cure rate 
necessarily reduce with the passage of 





time? 


METHODS 
The patients in this study were all 


private patients of ene of us (H.H.). They 
-met all of the following criteria: (1) inter- 


mittent exotropia at either distance, near, 
or both; (2) no gross adhesive syndrome or 


significant A-V patterr: (3) no hyperdevia- 
tion greater than 10 prism diopters in the ` 
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primary position; ind a no previous 


extraocular surgery. 
The eases given in detail in Tablg. 1 
consist of 100 consecutive patients who met 


the aforementioned criteria. The first ——— 
patient was operated on early in 1966 and... - 


the 100th, late in 1971. Bilateral lateral 
rectus recession was the initial procedure 
in all of the cases. | ; 

Overcorrections and undercorrections 
were managed aecording to previously 
deseribed protocols.’ In brief, if overcor- 
rection persisted longer than two weeks, a 
short trial of mioties was given and any 
notable hyperopia was corrected. If despite 
these measures the patient remained 
constantly esotropic, patching was insti- 
tuted. If the esotropia did not reduce with 
patching, the patient was placed in base- 
out prisms to allow constant fusion. As 
these patients often have little if any 
divergent fusional amplitude, an amount 
of prism that equals or slightly exceeds the 
esotropia is required to accomplish this 
goal, With most patients, it was possible to 
gradually reduce and eventually eliminate 
the prisms. Patients whose esotropia was 
not corrected in this manner were required 
to wear prisms for at least six months 
before further surgery was carried out. 

Also, the patients whe remained inter- 
mittently exotropic after the initial 
surgery were treated with prisms. During 
the first three years of this study, patients 
with undereorrections were given base-in 
prisms whose dioptric powey was greater 
than the residual deviation." — 

This method of provoking a convergence 
response to lessen the exodeviation has also 
been reported by Knapp" and by Moore 
and Stockbridge.'* Because it achieved only 
a small percentage of permanent cures, 
this type of treatment has been abandaned 
in favor of prisms that equal the deviation. 
As with overcorrections, the goal is to 


provide the patient with constant binocu- - = 
larity in daily activities. Here, also, prisms - 


functioned as a fusion-priming device and 
were worn for at least six months before 
resecting the medial rectus muscles for the 
undercorrection. With a number of pa- 
tients, in addition to wearing prisms, 
orthoptic exercises were prescribed. to 
further improve fusional amplitudes. Or- 
thoptic therapy. consisted of home exer- 


 eises with a. binocular trainer, teaching 
| physiological diplopia, -and exercises with 


looge ponis Stress: was placed | on. QE 
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Table 1 —Continued. 
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| RESULTS 
The follow-up period after initial 


surgery ranged from one to ten years 

. with an average of 6.1 years. All but 
rio seven patients were followed up for at | 
~-Jeast three years. T 
^ was 18%. a i 
e . Twenty-one patieüts (Table 2) have i 
| d undergone a secort 











dad with | a “total ot 12 | dipem paséin EE 
prism when lost to follow-up. The 
second patient (No. 94) requires echo- 
thiophate (Phospholine) . 


e overall cure rate i 


d surgical proce- -.— 
|. dure for residual ex: tropia. Seventeen es 
JM 81%) qualify. as eures. Of. the. six o 
E ‘(Table 3; who have been - 
: operated on for overcorrection, two do E 
not meet the criteria for cure. How- fore 
| ever, one patient (No. 14) was fusing The. 





iodide to 
maintain a monofixational esophoria. 
Without this medication, he is inter- 
mittently esotropic.. No patient was 
operated on a third time. | 
The cure rate (Table 4) for patients 
with the divergence excess type of 


intermittent exotropia was 83% and. a 


for those with basic deviations it was 
15%. The 11 patients with convergence 


insufficiency had a cure rate of 73%. 


Using the xy? test, these differences 
were not significant. 

The effect of bilateral lateral rectus. 
recession on the distant and near 
measurement was examined in terms 


-of the types of deviation. The average 
| distant and near correction of each 
group was compared using the*paired 


t test. The 41 patients with divergence 
excess had a significantly greater 
(P < .005) correction at distant (20 
prism diopters) than at near (11 prism 
diopters) measurement. Conversely, 


the 11 patients with convergence 


insufficiency had | significantly 


greater (P x 005) Ein at near 


(22 prism. diopters) than at distant. 
measurement (12 prism diopters), For 
the basie group of 48 patients, the 
average difference between the dis- 
tant (20 prism diopters) and near (22 - 
prism diopters) correction was not as 

significant (P < .025). 
COMMENT . a 

* 

Approximately haif of the patients 
in this series were effectively treated 
solely by reeessing both lateral rectus 
muscles. The other half were either 
undercorrected or had persistent over- 
correction and required further treat- 
ment. Some undercorrected patients 
were intermittently exotropic imme- 


diately after surgery, whereas others x zh 
-were corrected for a time and later ^ 
"had recurrence of the intermittent. B 


exotropia. In either case, prisms were 


 preseribed as soon as undercorrection 
immediatly re bud. the. Pot is to 















é sory ag ib every ME [the 
s are divergent." Providing the 










prevents worsening of the. sensory 
defect but in almost all instances 
 regults in its improvement. Thus, the 


. with an excellent opportunity to 


tudes. With improved fusion, further 

. surgery has a better chance for 
success. | 

Bilateral medial. rectus resection 











- undercorrecfions (Table 2). The cure 
ite of 31% b goes no: tell the full story. 





intermitten: exotropia. 


that an { esirable 






pub dnd. 1 


S ir as 90 prism qi 
5. results in persists ent 





Vue requiring further surgery. This is 









especially true when reestablishment 
— of fusion is left to chance. In this 
«Study, esotropia was not allowed to 


iet | weeks. At the end of this time, 


patients were given a short trial of- 
mioties, and byperopia, when present, 




















¿was corrected. If the esotropia re- 
ned constant, patching was 
ffted. It is partieularly important to 
atch promptly if the esotropia is 





“prisms were preseribed to allow con- 





‘established, 


ü xotropia to persist has ‘een . 








Table 3.~Patients Operated on for Overcorrections* 


Amount of 














tient with ecnstant fusion not only | 


‘interval cf recurrence provides us - 


"improve the patient’s fusional ampli- 


- was performec on all 21 patients with i I p ix "" 


"LR indicates left lateral rectus muscle; P.L, eothiophate iodide; MR. OU, medial rectus muscle o ; 
both eyes. See Table 1 for explanation of other abbreviations. M 


e « patient (No. 44) who has | 
nained enored did not return: . 
. surgery was usually necessary but was 
‘not carried out until the patient had 


or follew-uy visits for two years after 
ery. Despite this delay in treat- - 
nt, fusion was regained with base- 
-out prisms that she was wearing when. 
Jost to follow-up. In this group, noone . 
who cooperated with prism and/or ` 
orthoptie therapy had reeurrence of 





We tue with. Raab and € 


remain untreated for longer than two - 


increasing te prevent the develop- 

ment of a blind spot syndrome... =. 
If the esotropia did not lessen with a^ 
three or four weeks of patching, 


. stant fusion. Once constant fusion was 
, the esotropia usually di- - 
minished : wit = time a ae ke priem E 
















ET12 


site 















ET 25 
ET'25 


Surgery performed elsewhere. 
-1Monofixational esophoria. 


worn prisms for at least six months. 


.. ; With this method of treatment, à 
: blind - $pot syndrome should never 


develop. Also, with the exception of 


monofixational esophorias, this form 
. of prism treatment prevented small- 
angle esotropia from becoming a final 
result. As seen in Table 1, patients 15 
and 23 have monofixational esopho- 


rias. Strictly speaking, these patients 


have small-angle tropias, but since - 
monofixational phorias represent sta- 
bilized patterns with stereopsis, they ^j 
are considered cures. 


Whenever it becomes evident that 
prisms should be worn for a number of 
months, it is advisable to have them 


ground into regular spectacle lenses. 
Fresnel press-on prisms are difficult 


to keep clean and become cloudy with 
the passage of time. Without excep- 


tion, patients with prisms up to 10. ~ 
diopters (each lens) were pleased ~ 
when shifted from Fresnel press-on - 
prisms to prism glasses. When pre- 
.Scribing. prism glasses, the patient 
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Table 4. —Types of Intermittent id 
Exotropia "a 


No o 
of -— 
Cases. 
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*Distance deviation exceeded. near deviation 
by more than 5 prism diopters. NA. 
iDistance and near: deviation separated. by no : 


{Near deviation exceeded distance. deviation 
by more than 5 prism diopters. e 






Table 5. -Bilateral Recession = 
of LR for X(T) (Based on Distance der 
Monsurameni c PN 
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ajin near measurement axcodds: distance me 


should be told to select a small um om typ 


and the optician should be instructed — s 
to grind the prom as thin as pe NW 


ble. 





.. Itis commonly taught that bilateral E $ Foi 
recession of the lateral rectus muscles. w. s 
pa- has a greater effect on the distant di: 
E: ii in measurement than on the near. Inthe . 
isl m Dp study, this was found to be - 
true only with the divergence. excess — 
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ence between the distant and. near 
measurement. gradually lessened. As 


lateral rectus muscles did not result in 
constant binocularity, it was nearly 
always possible to accomplish this by 
he use of prisms. Since constant bin- 
‘ocularity has an equalizing effect on 
he distant and near measurements, it 
s not surprising that bilateral reces- 
ion of the lateral rectus muscles was 
ound to exert a greater effect on the 
istant measurement for those pa- 
ients with divergent excess. For the 
ame reason, patients with conver- 
nee insufficiency were corrected 
re at the near than at the distant 
osition. - 
. Nearly all Investigators agree that 
th any series of intermittent exo- 
ropia the success rate diminishes 
th the passage of time. The first 25 
atients in this series demonstrate 
hat such erosion of the cure rate need 
ot oceur. These patients were fol- 
lowed up for an average of 8.2 years 
‘since their first surgery. Twenty-two 
(88%) meet the criteria for cure. Of the 
three patients who do not qualify for 
cure, one (No. 14) was lost to follow-up 
while wearing prisms for a small 
. - esotropia and the other two cases have 
-cooperated poorly both with wearing 
prisms and with orthoptics. 
7 In this study, no attempt was made 
to assess the relative value of orthop- 
ics and prisms. Since these two treat- 
nent modalities were frequently used 
simultaneously, such an evaluation is 
mpossible. As the study progressed, 
there was increasing reliance on 
risms. Prisms have two important 
( vantages: (1) they ean be used with 
child of any age, and (2) they require 
one of the patient's time. 
J sually with both undercorrections 
d. persistent overcorrections, the 
er of treatment was first to 
scribe prisms to enable the patient 





























P vide adequate fusional amplitudes, 
en. who were old. enough to 








g standing, often both prisms and 
rthopties. were. required to effect a 


Auc intermittent exotropia, the 


* 





urgery or prisms or both, the differ- 


has been discussed, if recessing the 


use constantly. If this did not | 


00 perate. were given orthoptic exer- A 
* .exotrepia of up, only one (No. 40) has a hopeless 
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response to surgerv is quite varied at 


times. In selecting the proper amount 
of recession, often the surgeon is 


influenced by a recent marked under- 
correction or overcorrection, especial- 
ly the latter. This can be avoided by 


following guidelines based on the 


average response of a large number of 
cases. Table 5 is an attempt to estab- 
lish such guidelines. Five of the 11 
patients with convergence insuffi- 
ciency required surgery for undercor- 
rection and none were overcorrected. 
For this reason, a greater amount of 
surgery is advised for this type of 
deviation. 

The effectiveness of the regimen 
outlined in this communication cannot 
be accurately assessed without an 
analysis of the patients who do not 
meet the criteria for cure. Under- 
standably, in a eonsecutive series of 
this size, there were a number of 
patients who were unwilling or unable 
to cooperate with the advised treat- 
ment. Of the 22 patients who are 
listed as noncures, nine cooperated 
either very poorly er not at all. Six of 
these 22 patients left the city, and 
efforts to maintain contact with them 
has been unsuccessful. Three patients 
(No. 27, 44, and 70: have deviations no 
greater than 10 diopters, but when 
last seen, they were intermittently 


tropic. Two patients (No. 75 and 92) 


have small phorias but are considered 
noncures because stereopsis could not 
be demonstrated. One of these pa- 
tients was 2 years old when last seen 
and the response of the other was 
questionable because of severe cere- 
bral palsy. 

One patient (No. 39) requires a total 
of 5 diopters of base-out prism in his 
myopie correction to maintain con- 
stant binocularity, and another pa- 
tient (No. 78) has an intermittent 
esotropia that is seen only occasion- 
ally. One patient (No. 93) is fusing 
with the assistance of prisms and this 


patient will soon be a candidate for 
second surgery. 


Of those patients who have cooper- 
ated and have not been lost to follow- 


prognosis for an eventual funetional 


eure. A vertical deviation developed 


after bilateral recession of his lateral 


rectus muscles, and surgery for the 





vertical deviation. resulted in only 
satisfactory cosmetic alignment. e 

Thus, it seems fair to conclude that 
the treatment presented in this com- 
munication offers the cooperative pa- 
tient with intermittent exotropia a 
better than 90% chance of a functional 
cure. 

This study was supported in part by the Ofiio 
Lions Research Foundation and by Research to 
Prevent Blindness, Inc. 


Marshall Parks, MD, Ronald Price, MD, James . x 
Ney, MD, and H. J. Shaner, MD, each assisted in. ^ ^ ~ 


the follow-up of one of the patients in this series. 
William Reinhart, MD, assisted in the statistical - 
analvsis. 
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* Fifteen patients spontaneously devel- 


n uscle, whith remained unexplained 
‘after an initia’ evaluation. Follow-up eval- 
ation qhowed that ail of the. patients’ 
| were improved. Twelve of the 
ien oyec spontaneous, func- 

' tour. months. 





| recurrence 3; years is prise parada : 


52 that lasted three months. and sponi 
neously clesred, 
“(Arch Ip " he Imo. 96:275-277, , 1978) 





CA Ithough trauma. e the head is 
LX prébibly the most common 
cause of acquired, isolated paralysis of 
the  Superist oblique muscle, in many 
S NO d cam be established e even 


d. "testing, 
> with a gren of patients with erypto- 
-geni clyses of the superior oblique 
auscle tc > emphasize that the prog. 
sis for unassisted functional recov- 
; is excellent, and that this type of 
SUE imaplegia is not usually a 
~ harbinger cf serious disease. 


MATERIAL : 


: E Between. 1967 end 1975, 43 outpatients 
were refemred to tie Neuro-Ophthalmology 
o> Service of the Bosten a da School of 



















é for Pabian Aug. 2 1977. 
1 - Depa*trients: of. Ophthalmology, 
and Anatomy, Boston Uüverey 
aliene: 


De Lessel), 


of the Superior Oblique Mus 


: i dames M. Copseto, MD, Simmons Lessell, MD 


ped paralysis of ome superior oblique a | 
. perior oblique muscle. Their final diag- 
noses are as follows: 


We craig our. experience | 


Guests to 720 Harrison Av e, Boston, 
: | .ery patient showed characteristic features 
























tà i 


of a unilateral. rhi of the super 
oblique muscle both by subjective. an 
objective tests. Results of complete ocula 
and neurologie examinations were: ther 
wise normal except for case 1 (Table 1) 


Medicine with a presumptive diagnosis of 
acquired, unilateral paralysis of the su- 











No. of | 
Origin alens which a unilateral low motor neurone facia 
Pieces | ag _ palsy was present. It had appeared suc 
Higa’ haa orob usen B ly two months before and was improving 
Diabetes mellitus P. the time that she developéd her ophthal 
We E plegia. All 15 patients had normal plai 
Ug n A  roentgenograms: of the skull and orbit 
E: H Hoblast | den one or more negative. glucose tolera 
m PS oma, ependymó- 3 | tests, and tests for- myasthenia gra 
Multiolexselérosis: ^ p a shroptositm "nara Mi 
Undiagnosed multifocal dics 
. of nervous system | o l: 
Brain stem arteriovenous | 
malformation. | T 
Orbitial pseudotumor sa 
Excluded {congenital 2, skew 
deviation, myokymia of 
superior oblique) | 4. 






























recurrence. | 

The age at onset T fini M to 50 
years for women and from 48 to 76 . 
for men. The1 mean age for the entir 
was 51 years. The. distribution of age: 


The 15 patients, in whom no origin was 
found for their ophthalmoplegia, are the © 
subjects of our report. All of them were - 
examined by one or both of us within two. 
weeks of the onset of their symptoms. — shown i inthe Figure. — . f 
Patients with recent trauma to the head or © — Three patients had mild hyperte 
orbit, or with diabetes mellitus had been - on of the penis had had two my 
excluded. Table 1 summarizes the clinical. n 
features of the 15 patients with eryptogen- - 
ic ophthalmoplegia. All of the patients | 
complained of having suddenly become - 
aware of vertical diplopia, which was 
accentuated on looking down and which 
could be eliminated by closing. either eye. a ctendin 
Several of them were also aware of a pat atien 
torsional component to their diplopia. It - AT 
was difficult to determine if the severity of 
the ophthalmoplegia varied from day to. 
day or diurnally because patients soon . fi 
learned to relieve or ameliorate their h 
diplopia by occluding one eye or by 
adopting compensatory head postures. Ev- 


angina pectore. "Two patients had: su 
noneraniofacial injuries ` ‘several W 
| p to the onset of Phu zone qa T 


inia onset tof the e diplopia. € 0 " or 
had had a iind piod of Ese ca 


edi seis leash é 





Age. yr Sex 





po Case - 












(2 2VF 


$$. . 4l/F 













- 9  63/M 1/74 OD 


|. .10  55/M 4/69 OD 









UNS (— 61/M. 1/75 . OD 


62/M 11/67 OS 


—38 8M 3/68 — o8 







MB C _76/M J 12/74 ^ OS 


i ai, years earlier). We were unable to deter- 
omine what had caused that episode. 


RESULTS 


All ‘of. the patients were alive in 
‘March 1977 when they were contacted 
directly. The duration of follow-up 
ranged from 13 months to 9% years 
h an average of 5% years, The 
iplopia had cleared completely within 
ur ‘months of onset in eight of the 
ients and had not recurred. One 
patient had complete recovery within 
ur months, only to have his ophthal- 
moplegia return 3% years later. He 
had been well in the interim. Reeval- 
on failed to show the cause of his 










9/72 -os 


11/75 OD. 


1/722 OS 


rent. ophthalmoplegia, and the 
d e cleared: petits three 3 








Table: 1 Clinical | Features c of f Patiems With Cryptogenic Superi or r Oblique P Paresis 


: Outcome 
Cleared : in. 4 months 


¢. = proved but still uses prisms that re- 










| “Fell of horse, | mn transient right | 
Bel Us S palsy, f, -8/69 





lieve dipiopia in 1° pooten and down. 


gaže | 
0 € Cleared in 4 months. 
O0 Glearedin 1 month 


0 — Cleared in 4 months. 


improved 


only on gaze down and to the left 
a Cleared in3 months 
0 Cleared in 3 mons 


jeft 


0. Improved but diplopia still present in pri- 
mary position; controlled wiih prisms 
0 Improved but slight diplopia still present 
- in primary position; controlled with 
prisms eres 
0 Cleared in ! month 





0 Cleared in 2 months _ 


0 “Cleared in 2 months 


al indicates there was no pain; +, there was pain. 


2 5 
c 
.g 
E 
T 
s 
= 

1 

25.29 


5.9 1549 — 


iore able to funetion satisfactorily 


with the aid of prisms. Whatever 
improvement occurred in this series of 


patients, occurred within the first 
four months. | 
. One patient subsequently suffered | 
3 a myocardial infarction. None of the 
patients. developed diabetes mellitus, 


nly- myasthenia gravis, hypertension, sub- 










-> arachnoid hemorrhage, brain tumor, 

_exophthalmos, orbita! tumor, progres- a 
sive. neurologic. disease, or a multi- 
. System. disease subsequent to the - 
ey onset of the ophthalmoplegia. Ptosis | 











Diplopia oni y on gaze to the left; much 


Improved | after 3 months; now w diplopia 





0 improved but. diplopia still present to the 








| Persistent. nigh Seüiinentation rate; tin- 
g nitus on: right par, mild I hyporiension? 





Radiotherapy for nose 1 moule belore 
for melanoma; recurred in December | 
1976 and cleared: by March 1977 — a 


Radical mastectemy i in 1960 = 

















Mild hypertensior: : 






Pain on looking up and to the left - 

.. Diplopia followed a severe coughing 

- spell | i 

Short-lived episoce of vertical dipiopi 
11 years earlier 


History of 2 myocardial infarctions; hy- 
pertenston ux 





















Fell down. stairs 3. weeks earl er but did 
 notstrike head 


Left temporal heacache for 3 Weeks 
lc to Sipionia. 
























70-74 
. 79.79 


uv 
45-49 95-59 


40-44 
|. 8538 
Age at Onset of Superior Oblique Paresis 
Age distribution of patients with superior oblique paresis. 


80-64 
65-69 


or paralysis of the other extraocular 


muscles did not develop. 


COMMENT - 


Our observation. that it is ollen 


impossible to find a cause for a 
patient's aequired ophthalmoplegia i is. 
not surprising, since other authors - 
have published series of cases of 


ophalen egias pt riots types,’ E 

















cu) - Source, wr 
S mem 1958- 

“Rucker, 1966 
: Rougier et at,* 1973 
| Rucker; 1966. 

Cos. Rucker? 1986. - 
“To Shrader ard Scr lezinger, d 
| sso AR 


















































e : explaitable by differing years of 
study, methods of case selection, 


 eriteria for diagnosis, duration and - 
method of follow-up. and patterns of | 












eferral. To have data that accurately 
asure the frequency of various 








to identify all wl 
ected during a specific. interval. 


isolated, superior 


spontaneous, 


7 oblique palsy i is less apt that a patient | 
with a spontaneous- isolated third — 
nerve or lateral rectus muscle palsy to 


have a tumor or aneurysm. EM 
< = Few children are found i in series of 
eases of cryptogenic acquired superior 
v oblique | palsies. 
< surprising since benign. sixth nerve 
=>; palsies ty: sicaly oecur in children. 5 






E -The disparity may be due to failure to 


| A recognize a superior oblique palsy, ifit 
^ occurs in à small child. The affected 





~~ ehild may fifaetion. well, despite the. 


ophthalmoplegia, since the child is apt 
to be short and preliterate and has 
little need to look down. A head tilt 
mar neutralize some or all of the 











d* Rucker CW: Paralysis of the third, fourth 


; 46:787, 1958, 
~ 9; Rucker CW: The eauses of paralysis of. the 
“> third, fourth and sixth cranial nerves. Am J 
" S gaudes 61:1293-1298, 1966. ^. 
sec ae J, “Girod M: Bongrand ! M: Etiology 
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| "Type of Palsy 
Isolated fourth nerve palsies 
~ Isolated fourth nerve palsies 
isolated fourth nerve paisies 
. isolated third nerve palsies 
Asolated sixth nerve palsies 
Isolated sixth nerve palsies 


pes and origins of ophthalmoplegia : 
uld require the investigators to - 
now the : size of the population atrisk | 
o become 


z Despite. the limitations of existing : 
-. data, it seems that a patient. with a | 


This is somewhat | 


| and sixth eranial nerves. Am d Ophthalmol 


Table 2. —Various Types of Ophthalmoplegias 





Total 
Cases 










Trauma Tumor 











104 3 7 


diplopia that might otherwise intrude. 
If it is not severe to begin with and 
improves in a few months, the illness 
may go unrecognized. If there is 
residual muscle imbalance, it may only 
be “accidentally” discovered years 
later if the patient chances to undergo 
a neuro-ophthalmologic examination 
for some other indication. Two of our 


original referrals, as shown in the 


tabulation in the "Material" section, 
próbably fell in that category. 
The benign nature of the crypto- 


genic, superior oblique muscle palsies - 


in our patients is reflected in their 
tendency to early and permanent 
resolution or improvement and lack of 
development of any orbital, neurologi- 
. eal, or systemic disease. This informa- 
`- tion ean only be gained by a prolonged 
period of observation and is not avail- 


able to the physician who is called on 


to evaluate patients in the acute phase 


- of their illness. How can the clinician. 
decide in the acute state which patient 


only requires observation (because the 
patient probably doesn't have a mass 
lesion) and which patient requires 
investigation because the patient has 

a high risk of harboring a tumor? If 
the ophthalmoplegia is accompanied 
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^ by symptoms or r signs of involvemex | 
of other intraorbital or. intracrani 


few weeks. We would recommend that 
patients with- spontaneous. superior ` 
J. oblique palsies should have a complete 
neurologic examination; plain roent- 


- tomographic axial scans of the orbits 


tion to the middle and posterior. 
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. lesions of the fourth cranial : nerve. Brain 95 56' 
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structures, the risk of tumor is sign 
icant, and a full workup i is warrante 
Those three patients among our orig 
inal referrals, as shown in the tabul 
tion in the "Material" section, wh 
had tumors, all had other neurologi 
signs. In the series of 33 patients wit 
superior oblique palsies reported. 1 
Burger et al? all seven patients w 
were ultimately found to have tumors 
had other neurologic signs either a 
the initial examination or within 2 








general physical, ophthalmologic, and - 
genograms of the head; computerize 
and cranial cavity (with special atten- - 


fossae); a glucose tolerance test; anda. 
test for myasthenia gravis. pia the 
results of these examinations ` and 
tests are normal, it is likely. that no. 
cause will ever be found, and that 
marked improvement or recovery wil 
occur spontaneously | within four 
months. | ; 
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e A patient with typical thoracic-pelvic- 
ialangeal. dystrophy has survived to the 
age of 11 years with no pulmonary 
oblem except a single episode of pneu- 
onia at the age of 5 years. She has no 
idence of renal disease. An associated 
" lesion resembled Leber's con- 
anital amaurosis Clinically but was differ- 
on i slectrophysiologic testing. 
(Arch Ophthalmol 96:278-281, 1978) 





i oracic-pelvic-phalangeal dystro- 
- phy (TPPD) or Jeune's syndrome 
asphyxiating thoracic dystrophy) is 
ne of the dwarfing skeletal dyspla- 
sias with a small thoracic cage that is 
potentially lethal at birth. Only 
about 20% of patients with this auto- 
pe recessive syndrome survive the 
-first 2 | years of life. Those patients 
-Who- survive neonatal asphyxia fre- 
quently. die of respiratory insuffi- 
ciency and recurrent pulmonary infec- 
ns-in infancy. Another serious 
medical problem is progressive renal 
| jlure. *"*- Few reach adolescence or 
“adulthood.” mea 

veral previous reports of APR 
-TPPD included descriptions of 
lar abnormalities. Langer' and 
Iman and Langer” described a 
r cia who showed ee Bent 
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tion responded rapidly 
apy, and she completely recovered in 12 
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mus" and normal fundi when seen at 


the age of 6 months. Moon et al" 
described two unrelated patients with 
retina! degeneration that was de- 
scribed clinically as “scattered small 
white patches at the periphery." The 
8-year-old patient described by Moon 
and colleagues" was almost totally 
blind, and their 3-year-old patient had 
apparently good visual function but 
demonstrated a grossly abnormal 
electroretinogram (ERG). Moon et al’ 
suggested that a retinal lesion is an 
important part of this syndrome. In 
one of their patients, "an atrophy of 
the pigment epithelium is demon- 
strated on fluorescein angiography 
and loss of the photoreceptors espe- 
cially in the periphery pathological- 
ly. Mo Finally, Gruskin et al reported 
six patients, four of whom showed 

"irregular areas of clumping of retinal 
pigment together with increased visi- 
bility of the ehoroidal pattern." The 
ERG revealed a diminished scotopic b 
wave in all four. The ERG and 
pigmentary changes were considered 
“subtle,” and none of the children 
showed progressive loss of visual 
acuity or field. 

Our report further shows the clin- 
ical course of patients with TPPD who 
survive infaney, and describes an 
associated severe visual impairment. 


REPORT OF A CASE 


A 4-year-old girl (birth date, July 14, 
1965) was first seen in March 1976, with 
pneumonia in the early stages. Her condi- 
to penicillin ther- 


days. Her physique and chest roentgeno- 
gram led to the diagnosis of T EPD. 
Family Histcry and Examination 


The patient's mother was 31 years of age 


in 1976 and 160 em tall She had had a 
 Splenectomy and a tubal ligation for idiop- 
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athic ‘ion RA purpura, She had n 
no chest deformity or ocular fundus abnor- ee 
mality. The patieat’s 32-year-old father —. 
was 170 em tall. He had a congenital club- | 
foot. An older sister, who was 12 years old, 

had psoriasis. Roentgenograms &nd results 

of clinical examination of a paternal half 
sister, who has 21 months old, were 
normal. 

A paternal first cousin was normal in  * 
appearance at birth but suffefed from > 
failure to thrive and feeding difficulties. 

At the age of 6 months, he had a cardiac 
murmur, cardiomegaly, and a thoracic 
deformity. At the sge of 2 years, catheter- 
ization revealed a patent ductus, ventric- 
ular septal defect, mitral stenosis, and 
pulmonary hypertension. Repair of the 
ductus and septal defect improved cardiac — 
function, but he had had persistent 
murmur, cardiomegaly, and poor exercise 
tolerance, Repeated catheterization, at the 
age of 12 years, revealed a large ventric- 
ular septal defect, mitral stenosis with 
trivial regurgitation, and pulmonary hy- 
pertension. The ‘chest deformity was 
considered secondary to the persistent 
eardiomegaly with precordial thrust that 
had been noted since the age of 6 months, ils 
His eyes were normal. — * | 


Past History 


Gestation, delivery (birth weight, 2,863 
gm), and neonatal period were unremark- 
able. No known cardiopulmonary difficulty 
was seen until the patient had pneumonia 
at the age of 5 years, and she has since had e" 
no further difficulty. Her chest always had — > 
à "eaved-in" appezranee, but no heart —. 
murmurs were ever detected. An ECG in 
April 1973 was normal, She had several 
episodes of otitis media without serious 
sequelae and chicken: pox w ithout’ com plica- 
tions. | : 


— 


Growth dabei 


The patient . had always. been Short. 
Height and weight had consistently ATea-* = 


sured below the third percentile during the 


period of follow-up (5 to 10% years of age). 


| This y was Am to » the normal slope and 
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narrow, bell-shaped thorax. 


Fig 2.—Roentgenograms of patient, aged 9 years, show posteroan- 
terior view of chest (a), lateral view of chest (b), view of hands (c), 


and view of hips anc pelvis (d). 


Measurements at Age 8 Years 
and 8 Months 


Measurements 


8 
Average 

Average for 
Patient for Age Height 


Height, cm 171 134 v 


Weicnht, kg 17 7 30.5 19.5 


Upper bocy 
segmen:, 
cm 59 58 59 
Lower body 
* | segment, 
cm 52 66 52 
.  Ratie 1.13 1.02 1.14 


Head, cm 48.5 52.6 51 





Arch Ophthalmol—Vol 96, Feb 1978 


Fig 1.—Anterior aspect of chest of patient, aged 11 years, shows 


showed neither a falloff nor an increase in 
growth. Mental and motor development 
were normal. Orthopedic examination for 
possible unequal leg lengths showed only a 
0.6-em difference in April 1973. Measure- 
ments in March 1974 (age, 8 years and 8 
months) showed a height age of 5!? years 
(Table). At the age of 10 years and 1 
month, she was 118 em tall, with a span of 
109 em and a lower body segment of 55 em. 
At the age of 10 years and 8 months, she 
was 119 em tall. She continued to show a 
narrow, bell-shaped thorax with short 
limbs (Fig 1); all body segments were 
proportionally decreased. There was gener- 
alized, mild brachydactyly. The second toes 
were disproportionately short. There was 
no clinieal evidence of polydactyly. The 





teeth and nails were normal. There was a 
triple, upper frenulum. The liver was not 
palpable. The lungs were clear, and there 
was no detectable heart murmur. Genitalia 
were prepubertal. She had normal intelli- 
gence. Blood pressure had always been 
normal for the patient's age. 


Roentgenographic Examination 


When the patient had pneumonia at the 
age of 5 years, chest roentgenogram, 
revealed a small thorax with short, broad, 
horizontally oriented ribs and minimal* 
right midthoracic scoliosis. A pattern of 
accentuated perihilar pulmonary markings 
was observed that did not fully disappear 
in 12 days despite clinical recovery. 

A roentgenographic skeletal survey at 9 


@ 
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Fig 3.—Left optic nerve and peripapillary area of patient, aged 11 
years, shows thin pigmentary epithelium that allows clear view of 


medium-sized choroidal vessels. 


years of age revealed findings that were 
typical for TPPD (Fig 2, top left)? The 
small thorax is evident on the latera! chest 
view (Fig 2, top right). Cone epibhyses are 
most easily seen in the distal phalanges of 
the middle fingers (Fig 2, center). Roent- 
genogram does not show evidenee of poly- 
dactyly. View of the hips and pelvis shows 
short ischial and pubic bones witk irregular 
acetabular roof and poorly formed prox- 
imal femoral metaphysis (Fig 2, bottom). 


Laboratory Data 


In 1973, hematocrit reading was 38%; 
hemoglobin level, 12.7 gm/100 ml; and 
WBC count, 4,600/cu mm with a normal 
differential cell count. In 1974, hematocrit 
reading was 34.2%; hemoglobin level, 11.9 
gm/100 ml; RBC count, 4,130/eu mm; WBC 
count, 4,700/cu mm with a normal differen- 
tial cell count; and platelet count, 294,000/ 
cu mm. Random urinalyses were always 
negative for protein and glucose, with vari- 
able concentration of 1.018 to 1.026 mg/100 
ml. A few WBCs were found, compatible 
with noncatheter specimens. Creatinine 
clearance in February 1976 was 99 ml/min 
(normal, 97 + 10 ml/min). 


Ophthalmic Examination 


Eyeglasses were first given to the 
patient at the age of 18 months and 
provided some improvement, but func- 
tional visual acuity was always poor. 
Examination, at the age of 5 years, showed 
a horizontal searching nystagmus bilater- 
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ally. Visual acuity measured about 2/400 
OD and 20/400 OS, with correction of 
+ 1.25 — 3.00 cyl at 180° OS. Exotropia of 
20 PD was seen. Fundi were blond, and no 
pigment changes were observed. Retinal 
vessels were thin. She eould name, distin- 
guish, and match colors normally. She 
always required aid to navigate in reduced 
illumination and avoided such situations. 
No change in refraction, visual acuity, or 
fundus appearance was seen until exami- 
nation in December 1975 (age, 10 years and 
5 months), which revealed visual acuity of 
about 20/300 OD and 20/350 OS, with 
corrections of +0.25 sph — 2.00 cyl at 180° 
OD and —0.75 sph — 2.00 cyl at 180° OS. 
There was constant exotropia of 40 PD, 
and she always used the left eye for fixa- 
tion. She exhibited mederate photophobia. 
The pupils were tonic with questionable 
slow reaction to light; this reaction was 
similar to that seen in Leber’s congenital 
amaurosis. There was definite miosis on 
forced closure. Eyelids, conjuctiva, and 
cornea were normal. Dilated slit-lamp 
examination of the anterior segment 
showed no pathologie condition. Ophthal- 
moscopy, with direct monocular and indi- 
rect binocular ophthalmoscopes, showed 
pale pink discs that were compatible with 
the patient’s blue eyes and blonde complex- 
ion. A large, white ring conus, confluent 
with a larger area of thin pigment in the 
macula, contributed to the pseudopallor of 
the dises (Fig 3). There was a thin but 
continuous ring of normal-appearing reti- 





€ 
Fig 4.—Left upper ocular fundus of patient, aged 9 years, shows 
vortex vein. Note white marbling pattern external to choroidal 
vessels. (Wide, lighter arcuate band from 9:30 to 5 o'clock is 
photographic artifact). 


na between this abnormal posterior pole 
and a larger equatorial zone of pigmentary 
epithelial absence. In this area, the choroid 
had a yellow-white marbled appearance 
(Fig 4), much like that seen in many 
patients with Leber’s congenital amauro- 
sis.^ The peripheral retina up to the ora 
serrata was again normal. Retinal vessels 
were thin. No macular landmarks were 
visible. The areas of pigmentary epithelial 
atrophy resembled those seen in myopic 
choroidosis. Stereoscopic viewing of the 
posterior pole showed no staphyloma. 

The patient functioned relatively well in 
a normal classroom situation. She bene- 
fited from large-print books and was 
allowed to approach all visual material as 
closely as she found necessary. 


ERG and Visual Evoked Response 


The patient was examined while shewas 
under halothane anesthesia with dilated 
pupils. Grass’ gold ear electrodes were used 
as a reference norm, with Grass’ gold cup 
electrode as forehead ground and Henke’s 
corneal contact lens as an active electrode 
for the ERG. The active electrode for the 
visual evoked response (VER) was a single, 
gold electrode placed 3 cm above the inion. 
Grass’ photostimulator (intensity, 16 Hz at 
30 em) was used for the ERG and VER. 
Stimulation at 3.2 and 6 Hz was used to 
obtain photopie and scotopie response, 
respectively. Photopie response was stud- 
ied at 30 Hz and scotopic response at 3.2 
Hz, after 15-minute dark adaptation. 
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pat “preamp fier fed the ‘cas to a 
- digital signal analyzer with the ERG 
amplified 10,00€ times and V ER amplified 
100,000 times. Resulting traces on the oscil- 
E loscope were phatographed, and times were 
- measured with calipers. Amplitudes were 
E determined by calibrated digital readout. 
- Electroretinczraphy revealed an abnor- 
taal: a- and b-weve morphologic eondition in 
both eyes for scotopic and photopic condi- 
tions. In the rght eye, the b-wave ampli- 
tude under scozopic conditions was 250 pV 















(normal, > 20€ nV) and increased to 375 pV — 


after 15-minuse dark adaptation. The left. 
eye b-wave amplitude was 350,4V and was 
not checked afzer dark adaptation. Photop- 
ic amplitude n both eyes was 15 pV OU 
- (normal, 50 +20 uV). The implicit time for 
_ the scotopic b wave was 48 msec OD and 50 
- msec OS (normal, < 35 msec), Therefore, 
the ERG was abnormal on the basis of 
increased seetopic b-wave implicit time 
decreased b-wave amplitude under 
topi@conditions. Flicker fusion at 30 Hz 
present in both eyes, tut. the. wave 
form was disinctly abnormal, ES 
B Visual evoked response showed the 
| amplitude of the first major positive wave 
to be 43 sV OD and 6.0 4V OS (normal, 
12 + 5 aV}. Latency te the end of the first 
major negat ve wave was 120 msec OD and 
140 msec CS (normal, 106 + 20 msec). 
Latency to che first major positive: ‘wave 
peak was 260 msec OD and 240 msec OS 
~ (normal, 172 + 30 msec). Although the 
v symmetry c£ the VER was good, VER was 
O abnormal «n the basis of- subnormal 
"voltage anda 
negative wave, in addition to a very poorly 
- aii positive Wave. 
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COMMENT 


Our case report further contributed 
to knowledge of the clinical course of 
TPPD. It is possible that ocular 
involvement in some patients has 
been previously overlooked because of 
simultaneous short-term problems 
with respiratory distress and infec- 
tion. However, even in those patients 
who survive the first year of life, few 


have been recognized with the type of 
ocular involvement our patient dem- - 


onstrates, and only one appeared to 
have as severe a defect.” 

Our patient's ocular involvement 
consisted of congenitally poor visual 
acuity, nystagmus, photophobia, sec- 
ondary exotropia, and a pigmentary 
epithelial abnormality of the peripap- 
jllary, macular, and midperipheral 
retina. She had intact color visual 
acuity but impaired night visual acui- 
ty. Ae N 
The clinical picture is similar to 


Leber's congenital amaurosis, but the - 


well-preserved ERG is incompatible 
with that diagnosis.'* The presence of 


`a photopic ERG response, the intact 


color sense, and the fundus picture 
eliminate the possibility that this is a 
variant of the rod monochromatism" 


or early cone-rod dystrophy syn- 


dromes. The preservation of b-wave 


amplitude and the slight rise with © 


dark adaptation in a patient with 


widespread fundus dystrophy might 
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suggest. a stationary condition, with o 
good prognosis for retention. of cur- 
rent visual acuity. However, by analo- - 
gy with better documented stationa: 
and progressive retinal dystrophies,” - 
the prolonged implicit time of th« 
scotopic b wave may indicate: 
Although the ; 


deterioration in future years, similar 
to that observed in dominant retiniti 
pigmentosa. | 
The VER results matii from: 
stimulation of the macular. (especiall | 
foveal) cones," although some effec 
from rod stimulation exists.” Because ; 
of the great variability of this test, it 
has been most useful in the diagno 
of a unilateral macular or optic ner 
disease, with the normal | eye as th 
reference norm.” The poor, low 
voltage wave pattern | and. prolongé 
latency seen in our patient may ind 
cate either a macular malfunction or 
defective transmission of the impuls 
in the optic nerves or tracts. Further 
observations on the visual dysfunction 
seen in TPPD are needed to under 
stand the importance | of these 0 obser 
vations. x 
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Multiple Ocular Anomalies Associated 
With Maternal LSD Ingestion 


Chi Chao Chan, MD; Martin Fishman, MD; Peter R. Egbert, MD 


€ Severe ocular malformations, includ- 
ing microphthalmos, intraocular cartilage, 
cataract, persistent hyperplastic primary 
vitreous, and retinal dysplasia, occurred 
in a premature baby girl. The mother had 
ingested LSD during the first trimester of 
pregnancy. To our knowledge, this is the 
third case reported of ocular teratogen- 
esis associated with maternal LSD inges- 
tion. Further cases must be documented 
to establish an actual cause and effect 
relationship between the drug and the 
induced malformations. 

(Arch Ophthalmol 96:282-284, 1978) 


Fig 1.—Infant weighing 1,850 gm demon- 
strates poorly developed ocular adnexa 
and cryptophthalmus. 
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bnormalities in the development 
and the invagination of the 
primary optic vesicle have been asso- 
ciated with a variety of physical, 
chemical, and hereditary factors.' Mi- 
crophthalmos and uveal coloboma, as 
well as other ocular malformations, 
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have been reported in two infants 
born to women who had ingested LSD 
during the first trimester of prenatal 
development.*^ We present an addi- 
tional case of severe bilateral mi- 
crophthalmos in a premature infant 
exposed to LSD, cocaine, and heroin, 
with similar ocular developmental 
anomalies. The present case is some- 
what unusual because of the addi- 
tional finding of intraocular carti- 
lage. 


Fig 2.—Cystic right eye with attached eyelids (L) and maldeveloped cornea (C) beneath 
bulbar conjunctiva. Lens is cataractous (*). Retrolental mass with island of cartilage 


(arrow) is seen (hematoxylin-eosin, x 2). 
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Multiple Ocular Anomalies—Chan et al 


REPORT OF A CASE 


After a 32-week gestation, a 16-year-old 
mother was delivered of a female infant. 
The mother hada history of sporadic use of 
LSD and othe- drugs, including cocaine 
and heroin, du-irg the rst trimester of 
pregnancy. Th» pregnancy was compli- 
cated by episocie fevers that were treated 
briefly with tetracycline during the fourth 
moitth. There was no history of cengenital 
anomalies in tke family. At birth, the baby 
had bradycard.a and no spontaneous respi- 
rations, and Ged after one hour, despite 
attempts at -esuscitat:on. Chromosomal 
study showed a normal karyotype. 


AUTDPSY FINDINGS 


The infant weighed 1,850 gm and 
her crown-hee! length was 47 cm. Both 
orbits appeared small (Fig 1). The 
foramen evzle was widely patent and 
the aorta was narrowed proximal to a 
widely eatent ductus arteriosus. The 
remaining zreat vessels of the me- 
diastinum nå the major branches of 
the aorta were normal. The left lung 
was hypopastie and the right lung 
was of normal size. Most of the upper 
intestinal tract lay in the left side of 
the thoracie cavity through a defect in 
the left side of the diaphragm. The 
vertebrae were grossly unremarkable 
and no lim » abnormalities were noted. 
Results of the neuropathologic exami- 
nation were normal. 


OCULAR PATHOLOGY 


The specimen removed from the 
right orb consisted of a soft, bluish, 
cystic structure covered by lid and 
orbital tissue. No cornea or anterior 
chamber ould be identified grossly. A 
small spherical lens was present, and 
the eystie globe contained clear fluid. 

Mieres*opically, the right eye was 
very, pocrly developed (Fig 2) The 
eyelids and conjunctivas were normal. 
Disorgarized extraocular muscle was 
present. Beneath the bulbar conjunc- 
tiva, no cornea was observed, although 
irreguia- collagenous tissue was seen. 
There was no anterior chamber. Rudi- 
mentary fragments of ciliary body, 
pigment epithelium, and ciliary mus- 
cle were present anteriorly. The sphe- 
rophaki* lens demonstrated catarac- 
tous dezenerative changes, including 
the pos*erior migration of lens epithe- 
lium, b&cder cell formation, liquefac- 
tion o- lens fibers, and areas of 
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Fig 3.—Behind lens, surrounding cartilage 
with retrolental fibrous plaque, is dysplas- 
tic retina (hematoxylin-eosin, original 
magnification Xx 60). 


capsular rupture. Behind the lens, 
there was a mass of fibrovascular 
tissue containing a large plaque of 
cartilage (Fig 3 and 4). Dysplastic 
retina was drawn up in folds behind 
the retrolental mass. No retinal pig- 
ment epithelium or choroid was pres- 
ent. The outer layer of the cystic globe 
resembled poorly developed retina 
with poorly developed choroid, and 
minimal external collagenous tissue 
(Fig 5). No optic nerve was noted. 

The left eye measured 11 x 
11 x 10.5 mm. A vertical section was 
cut for microscopic examination (Fig 
6). The conjunctiva was normal. Dense 
connective tissue covered the anterior 
surface of the cornea. An island of 
corneal epithelium was present, but no 
Bowman’s membrane was seen. Vas- 
cularized stroma and immature endo- 
thelial cells without Descemet’s mem- 
brane were identified. Within the 
precorneal tissue, there was a plaque 
of cartilage (Fig 7). A rudimentary 
iris with pigment epithelium and 
ciliary muscle was present. The lens 
was larger than the lens of the fellow 
eye, with similar cataractous changes. 
A retrolental mass consistent with 
persistent hyperplastic primary vit- 
reous (PHPV) was present. The retina 
was well developed, except at the 
periphery where it was adherent to 
the PHPV and showed dysplastic 
changes (Fig 8). The choroid was thin 
and the sclera was normal. The optic 
nerve was hypoplastic (Fig 9). 

The ocular diagnosis included se- 
vere microphthalmos of the right eye 
with retinal dysplasia, PHPV, retro- 
lental intraocular cartilage, and a 
severely abnormal anterior segment. 





Fig 4.—Retrolental cartilage shown in 
higher magnification (hematoxylin-eosin, 
original magnification x 100). 





Fig 5.—Outer wall of cystic globe consists 
of poorly developed neuroretina, rudimen- 
tary choroid, and no retinal pigment epi- 
thelium. In some areas, minimal fibrous 
tissue compatible with sclera was found 
external to this tissue (hematoxylin-eosin, 
Original magnification x 250). 


Fig 6.—Microphthalmic left eye with retro- 
lental fibrous plaque (arrow) (hematoxylin- 
eosin, original magnification x 2). 


The left eye had less severe microph- F 


thalmos, retinal dysplasia, PHPV, and 
precorneal hyaline cartilage. 


COMMENT 
Although limb malformations have 
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Fig 7.—Plaque of hyaline cartilage is noted 
on precorneal tissue of left eye (hematox- 
ylin-eosin, original magnification x 45). 


most commonly been associated with 
maternal LSD ingestion; CNS and 
ocular defects also have been de- 
scribed.** The infant described by 
Bogdanoff et al? had unilateral mi- 
crophthalmos, cataract, and severe 
retinoschisis, and Apple and Bennett’s 
patient’ demonstrated unilateral mi- 
crophthalmos, corneal vascularization, 
coloboma of iris, and early cataractous 
changes. The present infant rep- 
resents an additional example of 
abnormalities of ocular development 
associated with documented maternal 
exposure to LSD during the first 
trimester, and suggests a similar tera- 


1. Duke-Elder S: System of Ophthalmology: II. 
Congenital Deformities. St Louis, The CV Mosby 
Co Publishers, 1964, vol 3, p 331. 

2. Bogdanoff B, Roske LB, Yanoff M, et al: 
Brain and eye abnormalities: Possible sequelae to 
prenatal use of multiple drugs including LSD. 
Am J- Dis Child 123:145-148, 1972. 

3. Apple DJ, Bennett TT: Multiple systemic 
and ocular malformations associated with mater- 
nal LSD usage. Arch Ophthalmol 92:301-303, 
1974. 

4. Lilienfeld AM: 1970 population difference in 
frequency of malformations at birth, in Fraser 
FC, MeKinsick VA (eds): Congenital Malforma- 
tions. Amsterdam, Excerpta Medicus, 1970, pp 


284 "Arch Ophthalmol—Vol 96, Feb 1978 








Fig 8.—Retrolentai mass in left eye is 
composed of fibrovascular tissue tightly 
adherent to posterior capsule of lens (L) 
consistent with persistent hyperplastic 
primary vitreous. Areas of retinal dysplasia 
are present as well (arrow) (hematoxylin- 
eosin, original magnification x 100). 


togenic event leading to the ocular 
malformations. Neither cocaine nor 
heroin is known to have an established 
teratogenic ocular effect. 

The presence of intraocular carti- 
lage within the retrolental mass is 
somewhat unusual. Intraocular carti- 
lage is well deseribed in association 
with uveal and ciliary body colobomas 
in trisomy 13-15 syndrome,* medullo- 
epitheliomas,* and rarely in eyes 
with PHPV.*'' Trisomy 13-15 syn- 
drome has been reported in associa- 
tion with LSD use," but a normal 
karyotype and the lack of typical asso- 
ciated defects’? make its occurrence in 
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plastic (hematoxylin-eosin, original magni- 
fication x 60). 


the present case unlikely. 

The actual role of maternal LSD 
ingestion as the cause of the ocular 
malformations reported here and pre- 
viously is difficult to delineate, and a 
truly causal relationship cannot be 
inferred. The similarities in the 
infants, however, may suggest a 
common teratogenic event. 
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| clonic seizures, mental. retardation, and 
qu congenital maltorma:ions of the brain and 
|. vertebral column in females. The pathog- 
2 nomonic charioretinal lesions were noted 
on ophihaimplogic examination of a 22- 

= month-old girl, obsarved for 19 months 





us . With severe myoclonic | “seizures - and 





sc. profound menial retardation Computer- 
| ded tomography confirmed major malfor- 
.. mation of the brain. 





vertebrae. Electroretinography was nor- 

. ;. mal, but visual evoked respenses were 
abnormal: Only 72 children ? known to 
xo have this synëromi no atfecied siblings 
nc . The bsolute sex 







































., A a&mutaticn or one of the X chromosomes, 
and is nomviable in male conceptuses. 
hese genetic considerations dramatical- 
luerice counseling of parents regard- 
fikelibosd of occurrence of the 
yndrome n: ‘subsequent offspring. 

‘ ma Ophthalmol 96: 285-290, 1978) 


halmol—Vol 96, Feb 1978 — 


a Alcardts syndrome consists of ab- 
normalities cf the ocular fundus, myo- 


Roentgenograms 
“showed anterior fusion of two thoracic 


ORLEN ior i cases ‘have: been female— | 
eS suggests. that the disorder is produced by 





. Weleder, MD; Evereti W. Lovrien, MD; John B. Isom, MD 


A new syndrome consisting of 

| ‘spasm in flexion, agenesis of the — 
corpus callosum, and ocular abnormal- 

 ities was briefly described by Aicardi 

et al' in 1965. Aicardi et a! published - 

an expanded series of 15 cases in 1969, 


The clinieal syndrome now includes 
flexion spasms or myoclonic seizures, 


agenesis of the corpus callosum, verte- 
bral anomalies, and lacunar abnormal- | 
ities of the choroid and retina. Numer- 


ous other cases have been subsequent- 
ly reported." All cases were in 


females and occurrence was sporadic 


in time and geographic distribution. 


The syndrome appears distinct from 


known congenital oculocerebral syn- 
dromes such as toxoplasmosis, rubella, 
cytomegalovirus infection, and syphi- 
lis. Although the cause is unknown, 
various causes have been proposed, 


from intrauterine viral infection” to 


genetic mutation.^* 
Most reports of cases of Aicardi' 8 


syndrome have been in the French : 
literature. Only. four eases have been 
reported in the English literature? | 


No recent eases have been described 
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have appeared in the American oph- 
DON journals. - : 


"appears in the optic fundi. This places | 


: diagnostic. role. The purpose of. pre- 
senting this case is to extend the 


was born toa 20-year-old mother. after à ) 


of an eight-hour episode of nausea, vomit 
ing, and. diarrhea, attributed to food 


syndrome. The mother's. first. pregnancy, | 
conceived two weeks after. terminating use 
of birth control pills, resulted in a sponta- 
neous abortion at six weeks of gestation. 
Five weeks later the mother conceived the | 

























iom the United States and: no o reporti 
. The unique and virtually pathir 
monic feature of Aicardi’s syndrome- 


the ophthalmologist in an important _ 


American ophthalmologist's aware- 


ness of this syndrome and the clinical _ 
and electrophysiologic abnormalities 
| a it. | rhe a 


| Report of a Case 
The subject of. this report, a. gis dE 


full-term - pregnancy. The only unusual. : 
feature of the pregnancy occurred during | 
the fourth month of gestation. It consisted 


poisoning. Delivery was accomplished by 
cesarean section because of. cephalopelvic 
disproportion. Birth weight. was 3.07 kg, 
length 49.5 em. The father, 20 years old 
when the child. was born, has a paternal 
uncle. who has epilepsy and Down's- 


patient, EA 

The patient appeared. to. bé. mi at 
birth. Apgar score was 9 at. five minutes. 
The child initially fed well, p but she was a 
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Fig 1.—Lateral chest roentgenogram at 5 
months of age with anterior fusion of 
thoracic vertebrae 7 and 8 (arrow). Marked 
osteoporosis is evident. 


hypotonic infant. Myoclonic seizures were 
first noted at 3 months of age, immediately 
following being accidentally dropped on 
her head. Retardation of mental and motor 
development were noted soon after the fall. 
Control of seizures was never achieved 
despite use of combinations of numerous 
drugs and a ketogenic diet employing 
medium chain triglycerides. Urinary chro- 
matography at 4!ó months of age showed 
an excess of cystine, lysine, and ff-amino 
isobutyric acid. Repeat urinary chromatog- 
raphy at 2 years 4 months indicated an 
undifferentiated form of cystinuria, with 
excess cystine, glutamine/asparagine, or- 
nithine, lysine, and arginine. Roentgeno- 
grams of chest and skeleton were inter- 
preted as normal at age 5 months; however, 
review of x-ray films following diagnosis 
of Aicardi’s syndrome showed previously 
unnoticed anterior fusion of thoracic verte- 
brae 7 and 8 (Fig 1). Skull roentgenograms 
at 5 months indicated an elongated, 
shallow sella turcica and decreased convo- 
lutional markings. 

An EEG at 6 months of age showed 
bursts of paroxysmal spike and theta-wave 
activity followed by periods of suppression. 
This activity was at times synchronous 


. over both hemispheres; at other times it 


appeared asynchronously over the two 


e hemispheres. In several instances the 


abnormal activity disappeared from the 
left hemisphere before it ceased on the 
right. Weight at 6 months was 5.50 kg 
(<3d percentile), height was 66 em (60th 
percentile); and head cireumference was 
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42.5 em (40th percentile). When tested at 
age 18 months, gross motor development 
was at the 3-month level. Mild spasticity of 
the left hand and absence of following 
movement of the eyes were noted. Weight 
at 18 months was 7.95 kg (—3d percentile), 
height was 71.4 em (—3d percentile), and 
head cireumference was 46.4 cm (40th 
percentile). Audiologic evaluation at 22 
months showed normal tympanometries, 
no stapedial reflex at maximum intensity 
(110 dB), but an eye blink to intense sound 
(80 dB). 

Ophthalmology consultation was ob- 
tained at 22 months of age. The facial 
appearance was abnormal with frontal 
bossing, bilateral epicanthal folds, hypo- 
tonic facial musculature, and diminished 
bitemporal diameter. Variable ptosis of the 
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Fig 2.—Front, side, and body eview of 
patient at 22 months of age. 


left upper eyelid was noted (Fig 2). The 
child appeared quite lethargic, possibly due 
to anticonvulsant medication, but arousal 
was noted during parts of the examination. 
Only questionable fixation or following 
movements were detected with the right 
eye; no demonstrable vision was evident in 
the left eye. Optokinetie nystagmus could 
intermittently be elicited in the right eye; 
however, no response could be elicited in 
the left eye with either horizontal or 
vertical presentation. The ocular align- 
ment varied from slight exotropia to inter- 
mittent left esotropia. Ductions were full. 
Doll’s-head eye movements were present. 
On several occasions, episodes of down- 
beating nystagmus were noted. The pupils 
were round and equal and reacted to direct 
and consensual stimulation without evi- 
dence of an afferent defect. Cycloplegic 
retinoscopy showed mild hyperopia with 
astigmatism in both eyes. The diagnosis of 
Aicardi’s syndrome was suggested by the 
ophthalmologist because of the presence of 
numerous round, lacunar chorioretinal 
lesions in each eye (Fig 3 and 4). The 
lesions varied in size from 1 to 1% disc 
diameter to 1/10 disc diameter. A large 
lacunar lesion was present adjacent to the 
left optie disc. The left dise was hypoplastic 
and had definite pallor at the three o’clock 
and nine o’clock positions, with decreased 
nerve fiber layer. The right disc was gome- 
what dysplastic with possible temporal 
pallor and decreased nerve fiber layer (Fig 
3, left). Lesions with mildly pigmented 
edges appeared to cluster around the disc 
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and posterior pole. The retina was more 
pigmented surrounding the cisc. Less 
pigmented, punched-out chorioretinal le- 
sions were evident elsewhere in the 
midperiphery (Fig 4, right). 

Electroretinography at age 22 months 
showed almost supernormal B-wave ampli- 
tude responses under photopic (Fig 5, left) 
and scotopic (Fig 5, right) retinal adapta- 
tion conditions. Implicit times were nor- 
mal. The photopic tracing showed promi- 
nent oscillatory potentials. 

Computerized tomography (CT) (Fig 6) 
at age 28 months showed enlarged ventri- 
cles with disproportionate enlargement of 
the atria and occipital horns, compared to 
the frontal horns, of the lateral ventricles. 
A radiolucent eystie structure occupied a 
large portion of the posterior fossa, 
suggesting the Dandy-Walker malforma- 
tion. Communication of this cystic struc- 
ture with the fourth ventricle could not be 
documented. Agenesis of the entire corpus 
callosum | could not be diagnosed with 
certainty from this single study; however, 
major malformation of the central nervous 
system was evident and some defect of the 
corpus callosum was most probable. Pneu- 
moencephalography was not permitted. 

Visual evoked responses (VER) at age 2 
years were recorded over both occipital 





areas and summated for 50 randomly 
presented flashes (Fig 7). Repeated groups 
of 50 flashes produced consistent responses 
and summation for a greater number of 
flashes produced no significant increase in 
information. The background activity, re- 
corded from electrodes in the central area 
of each hemisphere, consisted of contin- 
uous paroxysmal discharge of spike, poly- 
spikes, and high-voltage sharp waves 
reaching an amplitude of 200 uV. The VER, 
using Ellingson's terminology of peak 
latencies," consisted of N,,, Pns, Nisos Pi 
N.., waves over the left hemisphere with 
an amplitude of 10 uV. The wave P,..-N.;, 
was also present over the right occipital 
area. The same pattern was obtained when 
the right eye alone was stimulated, but no 
VER could be distinguished when the right 
eye was covered. A second EEG at age 2 
years (Fig 8) showed almost continual 
seizure activity with greater activity from 
the right hemisphere. 

Chromosomal studies on eultured periph- 
eral lymphocytes showed normal 46 XX 
karyotype (quinacrine fluorescence). Toxo- 
plasmosis hemagglutination and immuno- 
fluorescent antibody tests, FTA-ABS and 
VDRL tests were all negative at 2 years 4 
months of age. Cytomegalovirus comple- 
ment-fixation titer was positive to a 1:16 
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Fig 3.—Photograph of right disc (left) and posterior pole (right). 


dilution; however, at this age such a titer 
assumes little significance. 


COMMENT 


Myoclonie seizures are seen in a 
wide variety of disease states, from 
brain damage secondary to hypoxia or 
hypoglycemia to metabolie disorders 
such as phenylketonuria, Menkes' kin- 
ky-hair syndrome, and the sphingolip- 
idoses. Congenital infections such as 
toxoplasmosis and cytomegalovirus, 
as well as postnatal infections by a 
variety of bacteria and viruses, can 
cause myoclonic seizures. Diagnosis of 
a definable syndrome is possible in 
only as few as one third of the cases." 
Many of the disorders may be genetic 
in origin and proper counseling de- 
pends on establishing the correct 
diagnosis. 

Isolated instances of anomalies of 
the ocular fundus associated with 
negative toxoplasma titers and evi- 
dence of cerebral damage had been 
described prior to Aicardi's presenta- 
tion." Aicardi et al? were the first, 
however, to deseribe the association as 
a discrete, definable syndrome. They 
precisely defined the clinical features, 
which include (1) extreme hypotonia 
of the skeletal musculature and 
marked retardation of achievement 
of developmental milestones, (2) 
markedly abnormal EEG, described as 
typical or atypieal hypsarrhythmia, (3) 
chorioretinal lacunae, and (4) abnor- 
mality of the corpus callosum. The eye 
findings were constant and necessary 
for the diagnosis. Indeed it appears 
that the ophthalmoscopic picture is 
virtually pathognomonic for this enti- 
ty. The lesions have been described as 
round areas, with even or regular 


T Fig 4.—Photographs of left disc (left), posterior pole (center), and nasal retina (right). 
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Fig 5.—Photopic (left) and scotopic (right) electroretinograms at age 22 
power and scotopic stimulation intensity was approximately 1/16 of 
adaptation; however, the tracing was essentially unchanged at 15 


ordinate. 


borders, yellowish-white, multiple in 
number, and situated in peripapillary 
retina. The diameter of the lesions has 
varied from a small fraction to five to 
six times the disc diameter. The ocular 
findings have always been bilateral 
but not all eyes have been equally 
affected. Coloboma of the optic disc, 
synechia of the iris, and strabismus 
have been frequently noted. DeJong 
et al’ described an interesting histo- 
logic abnormality, consisting of a 
tubular defect of the temporal sclera 
with a surrounding papillomatous pro- 
liferation of retinal pigment epithe- 
lium. Microphthalmia occasionally has 
been present. Electroretinography has 
only rarely been performed and has 
been reported both as subnormal’ and 
normal.* To our knowledge, neither 
computerized axial tomograms nor 
VER has been reported in patients 
with Aicardi’s syndrome. 

The presence of the abnormal VER 
in association with normal pupillary 
responses in our patient requires 
comment. Often in agenesis of the 
corpus callosum, the anterior commis- 
sure is found to be enlarged, allegedly 
by fibers normally destined to com- 
. missurate in the corpus callosum. Indi- 
viduals with congenital agenesis of 


Y ‘the corpus callosum, when compared 


to those individuals with surgical 
section of the corpus callosum as 
adults, appear to be able to transfer 
learned information from one hemi- 


months. Photopic stimulation intensity was 1,500,000 candle 
this. Scotopic tracing was performed after five minutes dark 
minutes dark adaptation. Scale is 20 msec for abscissa and 100 uV for 











Fig 6.—Computerized tomography at age 23 months showing abnormally dilated 


ventricles and posterior fossa cyst. Agenesis of the corpus callosum is most probably 


present. 


sphere to the other, possibly by tracts 
in the midbrain that are present or 
that develop as a compensatory mech- 
anism to the defective corpus callo- 
sum. DeJong et al? found a mass a 
commisuralis at autopsy in their 
patient. It is possible that the optic 


radiation on the right in our patient is 
more defective with interruption of 
the VER response over the right 
primary visual cortex (area 17). The | 
asymmetry of the CT sean would tend - 
to support this. Thus only late 
responses carried by crossing fibers 
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from the opposite viimal: association 








T he lack of cemons:rable VER with 
the right €ye oecluded suggests an 
optie nerve cefect on the left. The 
presence of :hree o'elock and. nine 
o'clock pallor of the left dise with a 


uS - dysplastic rizht dise suggests. the 


. possibility of either a lesion of the 
right optic t-act or, if transynaptic 


 degeneratien has occurred, a lesion of | 


ad the right optic rac iation or visual 
>. Cortex." At present : it is impossible to 
satisfactori ly explain the paisley reac- 
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tive pupillary reflex on the left. 

Birth weights in Aicardi patients 
have ranged from 2.7 kg to 4.0 kg, 
almost all infants being the product of 
full-term pregnancies. Often the in- 
fant was considered normal until the 
onset of flexion spasms or myoclonie 
seizures, which may begin from 1 to 5 


months of age. Soon thereafter devel- 


opmental retardation became pro- 


gressively evident. Scoliosis was noted 
in several patients and many had 
 hemivertebrae or fusion of vertebrae. 


Death may oecur within the first 5 
years usually from secondary respira- 
tory infections, but one patient was 
reported to be 15 years old." 

All patients studied by pneumoen- 
cephalography showed ventricular di- 
lation and defects of the corpus callo- 


sum. Ventricular diverticula have 


been universally present. The Dandy- 


< Walker malformation and agenesis of 


parts of the cerebellum have been 
noted. Lissencephaly, polygyria, mi- 
crogyria, and cortical ectopia have 


been found on pathologic examina- 


tion. 

The cause of this syndrome is 
unknown and the original discussion 
of possible causes by Aicardi et al has 
not been substantially improved. Sig- 
nificant antibody titers to rubella, 
toxoplasmosis, cytomegalovirus, Lis- 
teria, and syphilis have not been 
found in patients with the syndrome. 


All patients studied chromosomally 


have been normal 46 XX karyotype. 
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Fic 8. —Electroencephalography at age 2 years of age showing synchronous dia asynchronous seizure activity. 
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As of Miirch 1977, Dr Aicardi (written 
communication, ety 15, 1977) dnt 


were mde 27 git, and T sex unsp 
fied. That such consistent sex lim 
tion has a nongenetic basis. become 
less and less probable as more and 
more cases are described. As of this 
writing we can find no report of: 


one child with Aicardi’s syndrome. — 

 Aieardi originally suggested. thi | 
entity possibly represents. an 
X-linked, dominant genetic discorde. 
lethal in males. It is currently 
proposed that all cases would thus 
result from a mutational event occur- 
ring during meiosis on one of the X 
chromosomes destined to produce the 
affected conceptus. If the mutational 
event occurs in the ovum and the 
sperm carries a Y chromosome, the 
resulting. conceptus is nonviable and -. 
lost-probably as a first trimester 


abortion or even shortly following 
fertilization. Thus only females: areo 
viable. Since heterozygous status in - 


females is associated with the disor- 
der, the risk for subsequent. pregnan- E 


cies following the birth of a child with- 


Aicardi's syndrome would be only the = 
risk for a second mutational event to —— 


occur. With the information available, 
if à genetic disorder is limited to — 


females with no affected individuals 
surviving to reproduce, itis impossible - ; 
to differentiate ‘X-linked sporadic mu- : 
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tation from an autosomal dominant 
mutation with lethality in males. In 
most autosomal dominant disorders as 
well as X-linked disorders the muta- 
tion rate is between 10-* and 10-* per 
 gamete per generation. If Aicardi's 
syndrome results from such an event, 
: then empirie evidence and the pro- 

posed genetic cause would preclude 
he necessity for prenatal determina- 
tion of sex in order to limit fetal sex 
y selective termination of pregnan- 
. The cause may even possibly be 
ratogenic and not due to a single 
ene defect. DeJong et al’ believe 
hat. the syndrome may result from 
iormal development of the epiphy- 
sis cerebri with consequent incompati- 
jility of development of a male fetus. 
he. consistency of the 46 XX karyo- 
pe, when studied, is evidence 
against this hypothesis. Moreover, the 
résence of vertebral anomalies im- 
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plies that the abnormal embryogen- 


esis is active at least as early as the 


first few weeks of life as well as 


during the fourth month of gestation, 


when the corpus eallosum begins to 
develop. 
Examination of possible explana- 


tions for the unusual sex ratio and 


apparent lack of recurrence in subse- 
quent siblings requires investigation 


of several factors, ineluding the birth 


order, maternal fertility, parental 
age, concordance in twins, and geo- 
graphic distribution. The status of 
individuals in a sibship born after an 
individual with Aicardi's syndrome 
will be extremely useful data. 
Aicardi's syndrome represents a 
well-defined entity that eonforms to 
the behavior of a genetie trait deter- 
mined by an X-linked dominant cr 
autosomal dominant, lethal-in-males 
gene, or to some intrauterine environ- 
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mental ape affecting only- Tenes 


The burden of this disorder is high; 
however, since recurrence appears 


extremely unlikely, counseling ı can be, 
within the limits of present knowl- 
edge, reassuring toward future preg- 
nancies for parents who have an 
affected child. | 

In order to permit more confident 
genetie counseling regarding Aicar- 
dis syndrome, we would: encourage 
the readers to report cases of this 
syndrome as encountered. | 
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ures of Aicardi’s Syndrome 


^ Creig S. Hoyt, MD; Frank Billson, MB; Robert Ouvrier, MB; Grahame Wise, MB 


. Four cases of Aicardi's syndrome are 
reported. The constant features of this 
syndrome are infantile spasms, chorioret- 
inopathy, and agenesis of the corpus 
callosum. The chorioretinopathy appears 
to be a defect of the pigment epithelium 
and choroid without significant retinal 
involvement. Additional ocular features 
include micrephthaimia, cclbbomas of 

| the optic nerve and choroid, persistent 
|. pupillary membrane, and glial tissue 
“extending frora the disc. 
^. The cause o the syndrome is uncertain. 
" t occurs. only in femaies and is nonfamil- 
z mgle letkai syndrome resulting from 
on the = chromosome occurring as 
<o a spontaneews mutation has been sug- 
ivi gested. The z5ssible role of intrauterine 
Infection neecs further investigation. 
(Arch Ophifalmol 66:291-295, , 1978) 


















T 1965, a. syndrome of infantile 
spasms, agenesis of the corpus 
callosum, am: chorioretinopathy was 
described bw Aicardi et al.” Subse- 
^; quently, more thar 50 cases of this 
entity have cribed, and 


x been desi 
- referred to zs Aicardi's syndrome.’ Sm 














.. Although cases that appear to be iden- 
-tical to this ` syndrome were described 
= by. previous authors,'*"* Aieardi de- 
fined the clinical aspeets of the 

^^ syndrome amd empbasizec its common 


sees 





AS features. Acditionel features of this 
"TN syndrome include mental retardation, 
Í ^ cortical heterotopia, hypotonia, sel- 
eo mures, vertebral and rib anomalies, 

: pupilary membrane, mi- 
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ra p rerve and choroidal | 


female sex. The chorioretinal lesions 
are a constant finding and are consid- 


ered by Aicardi^* to be pathogno- 


monic of the condition. The essential 
role of the ophthalmologist in estab- 
lishing this diagnosis has been empha- 
sized in the European ophthalmic 
literature, ^*'*'* but no report of this 
condition has appeared in the English 
language ophthalmic literature. In 
this report, we document the clinical 
features of four cases of Aicardi's 
syndrome and detail the ocular find- 
ings reported in this syndrome. 


REPORT OF CASES 


Case 1.—The patient is the fourth child 
of a healthy 31-year-old mother and a 34- 
year-old father. The siblings are all in good 
health. The pregnancy and delivery were 
uneventful The female infant had some 
mild respiratory distress during the first 
few hours of life, but she required assisted 
ventilation for less than ten hours. On the 
fourth day of life the patient developed 
twitehing of the right eye and eyelid. This 
persisted until the second week of life, 
when she had a generalized seizure 
initiated by an episode of tonic deviation of 
the eyes and head to the right. She had 


frequent seizure activity for the next two - 


weeks that was not controlled by nitraze- 
pam. At 5 weeks of life the patient began 
to exhibit true infantile spasms in flexion 
at a frequency of more than ten per day. At 
6 weeks of life she was hospitalized. 
General examination showed a well- 
nourished but hypotonie lethargie infant 
girl. She weighed 4.791 gm and was 39.1 em 
tall. She did not respond to any visual 


stimulus and remained motionless except 


during seizure activity. She had marked 
scoliosis of the thoracic spine, convex to the 
left. Although she was grossly hypotonic 


and showed little spontaneous movement, 


she took her feeds well. No focal neurologie 
deficits were found. Primitive reflexes 
were normal for her age. 


On ophthalmie examination, the left. ey - 


was found to be grossly microphthalmic; 


the corneal diameter measured 6.5 mm. A . 


persistent pupillary remnant occluded the 


pupil, making evaluation of the fundus - 
impossible. The right eye appeared grossly- v 


amplitude. Spine x-ray films documented 


mg/kg/day had no modulating effect on- 


| Coneurrently, E 


right extremitic 
. fed poorly. At | 
: hospitalized, - | 


infant who made very few voluntary i mo: 
ments. Asymmetric bossing of the fro 
. aspect of the skull was noted. Noabnorm 
U ities of. the spine: were apparent, AN de 
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normal. However, the pupil was s sluggish 
even to the brightest intensity of the indi- 
reet ophthalmoscope. A large coloboma | 
the optic nerve was surrounded by several 
white lacunae of various sizes. There wa 
very little pigment at the edge of these 
lacunae, which varied in size from 0.1 of 2 
dise diameter to nearly the size of a norm 
dise (Fig 1). The retinal vasculature 
appeared normal and the vitreous was 
clear. | 

Laboratory studies included a iale 
blood cell count (CBC) and blood glucos 
electrolyte, liver enzyme, and. BUN me 
surements, all of which were norm: 
Lumbar puncture obtained clear fluid wi 
a protein level of 55 mg/100 ml and noc 
Rubella antibodies were negative. Cyt 
megalovirus complement fixation test and 
toxoplasmosis dye test were negative 
Viral and bacterial cultures of the urine 
CSF, and throat. swabs were negative. 
Karyotype was 46XX. d 

Electroencephalograms were records: 
on several occasions and consistently 
showed hypsarrhythmia, chaos, and high 





the scoliosis and hemivertebrae. No abnor- 
mal ribs were seen. Computerized tomog- à 
raphy (CT) indicated complete agenesis of : 
the corpus callosum and intraventricular: 
masses consistent with cortical heteroto-. 


pia. 
Orally administered ivinenn 40 


the seizure disorder. The patient continues 
to have frequent generalized seizures and: 
spasms in flexion. The patient has contin 
ued to feed well despite ner severe psycho 
motor retardation, 

CASE 2.—This girl was born at term af ter 
an uneventful pregnancy. There is n: 
family history of ocular or neurologic disor 
ders. The patient. did well until the thi 


frequent. clusters. of. ‘spasms: jn flexi 

e developed ‘generalized 
y clonic activity in the 
She became listless and. 
weeks | of life. she Was 








seizures. initiate 


` General examination showed a hypdtonié 






















- tendon reflexes were absent. She had 
continuous twitching around the mouth 
and eyes. On ophthalmologic examination 
it was evident that the patient did not 
‘respond to any visual stimulus. No pupil- 
lary light reflexes were seen. The eyes 
were normal in size and the anterior 
segments were unaffected. Both optic discs 
contained large colobomas surrounded by 
clear white cireular lacunae that showed 
variable amounts of pigment at their 
borders (Fig 2). Some very small nonpig- 
mented chorioretinal lesions were seen in 
the periphery of the right eye. 

Routine laboratory investigations were 
unremarkable. Tests for toxoplasmosis, 
rubella, and cytomegalovirus were nega- 
tive. Skeletal roentgenograms showed sev- 
eral hemivertebrae of the cervical and 
thoracic spine. Computerized tomography 
demonstrated partial agenesis of the 
corpus callosum and a porencephalic cyst of 
the left lateral ventricle. The EEG was 
chaotic, with intermittent paroxysms of 
spikes and polyspikes primarily over the 
left hemisphere. No characteristic pattern 
of hypsarrhythmia was identified. 

The patient was treated with nitrazepam 
and prednisolone without any significant 
improvement. She remained listless and 
unresponsive to visual stimuli. Although 
the parents were informed of the patient’s 
poor prognosis, they elected to care for her 
at home. The patient died at 8 weeks of 
life. No autopsy was obtained. 

Case 3.—The patient was born after a 
normal pregnancy. She is the first child of 
a 21-year-old mother and a 24-year-old 
father. She did well until the second month 
of life, when she developed typical infan- Fig 1.—The posterior pole of the right eye of patient 2. Disc has coloboma and is 
tile flexion spasms. Shortly thereafter, she surrounded by several large chorioretinal lacunae. 
began to have focal clonic episodes in the 
left arm and leg that occasionally evolved 
to a generalized seizure. At 10 weeks of life 
she was admitted to the hospital. 

She was a well-nourished infant weigh- 
ing 5.100 gm and measuring 60 em in 
height. She had hypertelorism and asym- 
metry of the skull with bossing of the right 
frontal region. She was moderately hypo- 
tonie, but her primitive reflexes were 
normal for her age. No focal neurologic 
deficit was found. She had mild seoliosis of 
the lumbar spine with convexity to the 
left. 

The eyes appeared normal on external 
examination. She would follow a bright 

* light, but both pupils reacted sluggishly to 
light. The right fundus was entirely normal 
"except for a coloboma of the disc. The left 
disc also contained a coloboma, but it was 
surrounded by several large chorioretinal 
lacunae that extended to the midperiphery. 








Many of the lacunae were contiguous with Fig 2.—The nasal retina of the right eye of patient 1. The chorioretinal lacunae are 
the disc. Some of these lacunae had signif- typically smaller in the midperiphery of the retina than near the disc. 
LJ - à 
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icant pigmentation at their borders (Fig 3). 
Oye small isolated lesion was seen in the 
extreme superior temporal perithery of 
the left eye. The vitreous was clear. 

Laboratory tests were negative for toxo- 
plasmosis, rubella, and cytomegalovirus. 
Urinary screen for amino adds was 
normal. A lumbar puncture incicated 4 
lymphocytes per cubie millimeter and a 
protein level cf 32 mg/100 ml Æ skeletal 
survey documented the lumbar scoliosis 
and spina bifica at L-4. There were several 
fused cervical vertebrae. The EES showed 
a classic pattern of hypsarrhythmia with 
occasional bursts of high-voltage activity 
over the left frontal cortex. Computerized 
tomography indicated total agenesis of the 
corpus callosum and typical intraventric- 
ular masses compatible with cortial heter- 
otopia. 

The patient was treated with predniso- 
lone and phenytoin with some moderation 
in the frequency and severity of the 
seizureg and frexion spasms. She has expe- 
rienced significant delays in ner develop- 
ment and is unable to sit up unassisted at 
19 months of age. She appears to have some 
useful vision = nee she smiles in response to 
her mother’s face and is attracted by 
objects moving in the periphery of her 
visual fields. 

Case 4.—TLle patient was bern at 37 
weeks gestation after a normal pregnancy 
and delivery. “wo older siblings are in good 
health, and taere is no family iistory of 
ocular or neurologic disease. The patient 
appeared wel until the second month of 
life, when she ceveloped right-sided focal 
seizures that were clonic and tonic in 
nature. These attacks increased in fre- 
quency despise treatment with phenytoin. 
By 10 week: ef life the seizures were 
occurring as cften as two to three times per 
hour, and she was re?erred fcr evaluation. 

The patienz was a lethargic inattentive 
child with severe hypotonia. Seol»osis of the 
thoracic spine, eonvexizy to the right, was 
noted. 

On ophthaimologic examination the pa- 
tient was no-ec to follow a ligkt, and she 
reacted tc brightly colored oLjects held 
within 20 cm »f her face. The rignt eye was 
severely microphthalmic, with a corneal 
diameter of £.5 mm. A persistent pupillary 
remnant was seen in the left eve (Fig 4). 
The left dise-could not be defined well due 
to a gray glizl veil that covered all but the 
superior marzin of the disc. The chorioret- 
inal lacunae ir this eye appeered to be 
surrounded by more pigmen- than in 
previous cases The vitreous contained 
many white blood cells, which formed a 
faint snowbank in the inferiom temporal 
periphery. m the r:ght eye the disc 
appeared normal, but severa! large chorio- 


? . 
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Fig 3.—The temporal retina of the left eye of patient 3. Significant pigmentation 
surrounds some of these lacunae. 


retinal lacunae filled most of the posterior 
pole. Very little pigment surrounded these 
lesions. The vitreous in this eye was 
clear. 

Laboratory tests for toxoplasmosis, ru- 
bella, and cytomegalovirus were negative. 
A lumbar puncture showed clear fluid 
without cells. The protein level was 30 mg/ 
100 ml. Skeletal survey indicated several 
fused cervical and thoracic vertebrae in 
addition to the scoliosis. The EEG docu- 
mented typical hypsarrhythmia. Compu- 
terized tomography indicated partial agen- 
esis of the corpus callosum and cortical 
heterotopia in the lateral ventricles. 

The patient was treated with phenytoin 
and nitrazepam without any significant 
effect. On the tenth hospital day the 
patient was observed to have several 
typical spasms in flexion. Prednisolone was 
added to the therapeutic regimen, but 
without success. The patient continued to 
experience ten to 12 generalized seizures 
per day and 6 to 8 infantile flexion spasms. 
After 20 days of hospitalization she was 
discharged. The parents have not sought 
further treatment for the patient. 


COMMENT 


The essential features of Aicardi’s 
syndrome are infantile spasms, agen- 
esis of the corpus callosum, and ocular 
abnormalities.'** The constant ocular 
finding is the striking chorioretinop- 
athy that may be seen in association 
with microphthalmia, colobomas of 
the optic nerve and choroid, persistent 
pupillary membrane, scleral ectasia, 
and glial tissue extending from the 
disc. Other findings may include 
vertebral, rib, and hand anomalies, 
microcephalia, mental retardation, 
generalized seizures, hypotonia, and 
cortical heterotopia.***'* 

A patient with Aicardi’s syndrome 


usually is admitted within the first 2 ` 
months of life, with infantile spasms» 


or a generalized seizure disorder.'* 
Those patients who are admitted with 
a generalized seizure disorder com- 
monly exhibit classic infantile spasms 
shortly thereafter. The spasms are 
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Fig 4.—The left eye of case 4. A persistent pupillary remnant is seen. 


seen in flexion, but may also occur in 
extension. It is apparent that Aicar- 
di’s syndrome, in addition to tuberous 
sclerosis, represents a significant sub- 
group of cases of infantile spasm.” 
Most patients with this syndrome 
show significant mental retardation, 
hypotonia, and lack of interest in 
visual and auditory stimuli. 

The EEG may show a typical 
picture of hypsarrhythmia, but dys- 
arrhythmia and severe asynchrony of 
cortical activity may also be record- 
ed.^'* Further investigations by 
pneumoencephalography or CT dem- 
onstrates partial or complete agenesis 
of the corpus callosum. This may be 
associated with cortical atrophy, cere- 
bellar abnormalities, and asymmetry 
of the lateral ventricles.*/?:*'* It is 
obvious that the defects of the corpus 
callosum in this syndrome are only 
part of a gross CNS pathology. 

Skeletal abnormalities are a fre- 
«quent feature of Aicardi's syndrome. 
The most common anomaly is fusion 
of the vertebral bodies. Other 
defects may include hemivertebrae, 
fused ribs, scoliosis, spina bifida, and 
hand or finger anomalies.**'* Long 
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bones are not affected in Aicardi's 
syndrome. Although the clinical exam- 
ination may not indicate any signifi- 
cant skeletal defects, roentgenograms 
of the spine will usually show a variety 
of congenital defects.** 

The recognition of a chorioretinop- 
athy in an infant with infantile 
spasms or a generalized seizure disor- 
der is strong evidence in favor of the 
diagnosis of Aicardi’s syndrome. Al- 
though these chorioretinal lesions 
have been referred to as “pseudotoxo- 
plasmosis,"*.''* there are features of 
these lesions that we feel are quite 
distinctive from toxoplasmosis. 

The chorioretinal lesions may vary 
in size from less than 1/10th of a dise 
diameter to twice the normal size of 
an optie dise. They are usually bilat- 
eral, but, as case 3 demonstrates, there 
can be severe involvement of one eye 
without obvious changes in the other. 
The lesions may be well-defined circu- 
lar white lacunae with minimal pig- 
mentation at their borders, or less 
commonly, they appear as ill-defined 
lesions with irregular pigment clump- 
ing. Although it has been emphasized 
that the minimal amount of pigment 
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surrounding these lacunae is a diag- 
nostic feature,*'* careful examination 
of our patients showed lesions of 
varying size, configuration, and pig- 
mentation. The distinct hypopig- 
mented laeuna is only one of the types 
of chorioretinal lesions seen in Aicar- 
di's syndrome. In general, all of the 
lesions cluster around the dise and 
deerease in size and number as one 
approaches the periphery of the fun- 
dus.** 

The exact nature of these lesions is 
not entirely certain, but most investi- 
gations point to alterations in the 
retinal pigment epithelium and cho- 
roid. Fluoroscein angiography has 
suggested that these lesions -are 
confined to the choroid and do not 
disturb the retina.’ Electroretinogra- 
phy has either been normal,‘ or mini- 
mally disturbed in the amplitede of 
the beta wave." Careful clinical defi- 
nition of these lesions with a contact 
lens and biomicroscope indicated that 
the retinal vessels were undisturbed.’ 
All these observations lend weight to 
the thesis that the retina is not grossly 
disturbed in the Aicardi’s syndrome. 
Barry* described the histologic fea- 
tures of eyes from a child with this 
syndrome and reported gaps in the 
retinal pigment epithelium, areas of 
intact but depigmented epithelium, 
and gross choroidal atrophy. The 
retina was essentially; normal A 
report on a second pathologic exami- 
nation of an eye with Aicardi’s 
syndrome described similar find- 
ings.'? 

Although Aicardi et al* found only 4 
colobomas in 30 eyes of 15 children in 
their original series, the identification 
of optic nerve colobomas in other 
reports™:™:*:° would indicate that they 
may be more common than indicated 
by Aicardi. Infour series, three of the 
four patients had optic nerve colobo- 
mas. In some cases these colobomas 
were partially surrounded by heavy 
pigmentation. In these patients the 
colobomas were easily identified, but 
in other patients the confluent cho- 
rioretinopathy surrounding the disc 
made recognition of the coloboma 
more difficult. Careful attention 
should be directed at evaluating ‘the 
disc since the finding of an optic nerve 
coloboma in an infant girl with 


.. -ehorioretinepathy should suggest that 
| the patient ass Aicardi's syndrome 
-Father than ome of the more usual 
...  eauses of chorioretinopathy in the 
.''^ neonate. | 
^ — The cause of thi synid¥ome is 
. unknown. “ny suecessfu| proposal 
concerning the pathogenesis must 
take into sceount its occurrence only 
in females, "he lack of familial inci- 
dence, and she widespread involve- 
ment of the brain, eye, and skeletal 
system. Alticugh Deodati and co- 
workers? indicated that they were 
aware of a case of Aicardi’s syndrome 
in a male, we zan find no documenta- 
tion of such @ case in the literature. 
There have been over 50 cases of 
< - Aieardi's syndrome reported, and they 
-. are all females," 
. There is 3c example of a nonfam- 
^. jWial disorder with an absclute limita- 
ee tion to the female sex in the medical 
literature. “here is a condition in the 
ES Drosphilia, referred tc as “notch 
wing," thet does adhere to this 
pattern.^ “wo dermatelogic condi- 
tions, Goitz's syndrome and inconti- 
nentia pigmenti, are rare in males.’ It 
is postulated that these disorders are 
due to a siegle dominant gene on the 
X chromosome that is lethal in the 
=o. male. The acnfamilial oeeurrence has 
. , been expla.ned by a frequent rate of 
spontaneous mutation in the maternal 
.. oocyte or paternal X-carrying sperma- 
tocyte. A recent report of a male lethal 
syndrome resultmg from maternal 
LSD intoxication?" suggests that such 
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a proposal is plausible. Another postu- 
lation would explain the syndrome as 
the result of a multiple gene effect 
with a greatly increased tendency to 
appear in females.* This theory seems 
unlikely in light of the number of 
female cases described without a 
single documented male case. 

The observation that two patients 
with Aicardi’s syndrome had no 


evidence of a pineal gland has been © 
the basis of another theory." This 


proposal suggests that all patients 
with Aicardi’s syndrome have no 
pineal gland. Furthermore, it is postu- 
lated that in the absence of a pineal 
gland the development of a viable 
male child is not possible. Attention 
should be directed at the area of the 
pineal gland in pathologie examina- 
tions of cases of Aicardi's syndrome in 
order to establish if the absence of the 
pineal gland is a constant feature of 
the syndrome. 


The possibility that Aicardi's syn- | 
drome may be the result of maternal 


infection has been suggested.’ In a 
case described by these authors,’ the 
cytomegalovirus titers in the patient 
and mother indicated that the infant 
had a significant cytomegalovirus 
infection. However, all other reports 


have failed to document any evidence. 


of cytomegalovirus, rubella, or toxo- 
plasmosis in the affected pa- 
tients. *9'1*!* Investigation of all 
four of our patients yielded similar 
results. Aicardi et al‘ have also 
reported that viral titers for adenovi- 
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rus, herpes is. and enterovi ru 
were unremarkable in their patients 
Despite this lack of any speci 
evidence for an infectious agent 
Aicardi's syndrome, the finding of a 
inflammatory response in the vitreou 
of one of our patients suggests tha 


in the genesis of this disorder. | 
Although the causative factor re 


during embryogenesis can be sug- 
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formed during the fourth to sevent 
weeks, but complete development. of. 
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until the third month. This long period 
of embryogenesis of the midline struc 
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explanation for why a large variety 


the brain." Retinal pigment epithe * 
lium appears in the fourth week, and 


the choroidal pigment develops i in the. 
fifth week, at about the same time as A 


the closure of the optic papilla. In light 
of the ophthalmic findings in Aicar- . 
di’s syndrome, it seems apparent that 
the pathogenic factor must exert its 
effect during the fourth or fifth week 
of intrauterine life. 
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FULL PRESCRIBING INFORMATION 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
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Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
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not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 
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Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment. 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topica! 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin. 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
ipfections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Lontraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 





Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abpor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal Gamage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is secreted in human milk. As a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are secreted in human 
milk. However, secretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA.and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
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Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically signficant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
Simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 
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ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
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uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
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kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
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e usually well-tolerate 2c locali 


INDICATIONS: 
Acute keratoconjunctivitis and 
recurrent epithelial keratitis due to 
Herpes simplex virus types 1 and 2— 
whether manifested by dendritic 

Or geographic lesions. Vira-A is not 
effective against RNA virus 

or adenoviral ocular infections. 


PROGNOSIS: 

Based on contrclled and uncontrolled 

clinical trials* an average of seven and nine 
days of continucus Vira-A therapy was 

required tc achieve corneal re-epithelialization. 
In uncontrolled trials, 101 of 142 subjects (71%) 
had re-epitaelialized by the end of three 


weeks on Vira-A Seventy-five percent of " e 

these subjects had either not healed | d rab 

previously or had developed hypersensitivity VI a Ine 

to topical icoxuridine therapy. Ophthalmic: :. 
*Data on file. Medical Department, Parke. Davis & Company, Detroit. 
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Epifrin (-epinephrine) 
ends tough breaks 


A broken bottle of epinephrine is more than a 
tough break to your glaucoma patient. 

It’s a shameful waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unnecessary dilemma for your patient 
trying to adhere to a strict regimen. 

When you prescribe Epifrin, the only major 
epinephrine in an unbreakable, plastic dropper 
bottle, you end any chance of waste associated 
with broken glass. And the easy-to-use squeeze- 
dropper bottle eliminates fumbling with glass eye- 
droppers too. 

So why aren't other epinephrines available in 
plastic? Because, unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 
7.5ml glass bottles. Epifrin comes in an economical 
15ml size that costs about the same as the 7.5ml 
glass bottle. 


And if convenience, stability and economy aren't 


enough, Epifrin is also available in four dosage 
strengths. 


That$ why we say... only Epifrin has it all! 











CONTAINS: levo-epinephrine HCl equivalent to 
0.25925? 0.5%, 1%, 2% free base with: benzalkonium 
chloride, sodium metabisulfite, edetate disodium, and 
purified water. *The 0.25% formulation also contains 
sodium chloride. 


INDICATIONS Chronic simple glaucoma. 
CONTRAINDICATIONS Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 


WARNINGS Undesirable side reactions may include: 

eye pain or ache, browache, headache, conjunctival hyper- 
emia and allergic lid reactions. Adrenachrome deposits in 
the conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively uncom- 
fortable upon instillation. However, discomfort lessens as the con- 
centration of epinephrine decreases. 


Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. 


DOSAGE AND ADMINISTRATION The usual dosage is 1 drop 
in the affected eye(s) once or twice daily. However, the dosage should be 
adjusted to meet the needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 
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lerpes Simplex Retinitis 


Gerhard W. Cibis, MD; John T. Flynn, MD; E. Barry Davis 


Ahooh herpes simplex is a com- 





in adults and children, we believe that 
an associated retinitis has only been 


ence may be related to the unequal 


pathogenicity of Herpesvirus s hominis 

type l vs Herpesvirus hominis type 2, . 
a lack of awareness of the possibility b develo an 
of retinitis associated with herpes 
simplex encephalitis is more probable. - d 
We report the case of an 18-month- "E | 
herpe tic d i 
encephalitis and retinitis. It is the 4, 
second report, to our knowledge, of . 
the infecting virus being found in the 


infant with acute, fatal 


retina by electron microscopy. 


REPORT OF A CASE 


An 18-month-old male infant, who was in 
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condition worsened, ‘and extensor tendon. 


. day of illnes: 
 cephalitis, pro 


. rect ophthalmoscopy . : 2 
 whitish-yellow, punctate | retinal lesions 


b to the. nad during t the nex 





































head circumference, was well until fou: 
days prior to his admission to the hospital 


mg/100 ml, During the next two days his. 





3 Cheyne-Stokes. respira. 
elopex Ha He lara sagen an 






aaite | Eu 
showed a lef! 
interpreted. 


beral lobe lesion that wa 
emorrhage. On the eight 
e EEG showed no cortices 
linieal diagnosis. was en 
ably caused by £ 
hominis. On the ninth. day of ilin 
showed 













function. Th 


TT 





and perivascular sheathing near the or 
serrata superiornasall in each eye ( 
through 3). The retinitis spre ost 














Fig 1.—Small yellowish-white punctate retinal lesions. These 


represent areas of focal retinal necrosis with overlying inflamma- 
tory cells in vitreous. 





Fig 3.—Temporal calotte of left eye 
showing perivascular inflammatory cell 
infiltrates and hemorrhage. 


Fig 4.—Brain tissue showing round to polyhe- 
dral viral particles with dense osmophilic 


core. Tissue was deparaffinized (original 
magnification x 10,800). 


Fig 5.—Peripheral area of full-thickness 
retinal necrosis. There is inflammatory cell 
infiltrate in choroid beneath and in vitreous, 


above area of retinal necrosis (original magni- 
fication x 4). 


Fig 2.—Perivascular sheathing with inflammatory cells and 


hemorrhage in temporal periphery of left eye. This vessel can be 
identified in calotte (see Fig 3). 
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illness. Antibody titer to herpes simplex 
virys rose from 1:8 on the day of admission 
to 1:256 on the day of death. The left eye 
was enucleated 24 hours after death. 


AUTOPSY F'NDINGS 


Findings from an autopsy revealed 
cortical edema and necrosis with 
frontal lobe and brain stem hemor- 
rhage. Light microseopy of the brain 








+ 
oe > a dade. M 

* » * 
-. - egce - <i * b: 
re 
ae - 
> 


aum gi EnA - QM ant. 
uui T PEE TEN 
P Denr © Lol wh ree 
ME pudet, ton MT TZ arts 5 














showed Cowdry’s type A intranuclear 
viral inclusion bodies. Electron mi- 
croscopy of the brain showed viral 
particles consistent with herpes sim- 
plex (Fig 4). The left eye was fixed in 
glutaraldehyde for light microscopy 
and postfixed in osmium tetroxide for 
electron microscopy. The globe was 
sectioned vertically. The clinically 
visible perivascular sheathing and 
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Fig 6.—Magnified view of same area as in Fig 5. Retinal necrosis is centered around 
blood vessel. Viral intranuclear inclusion bodies (Fig 7) were most common in inner 
nuclear laye: adjacent to such areas of necrosis (original magnification x 10). 


Fig 7.—Intranuclear viral inclusion body 
(arrow) with margination of nuclear chro- 
matin of cell. (hemetcxylin-eosin, original 
magnification x 40) 
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hemorrhage were identifiable in the 
calotte (Fig 3). 


MICROSCOPIC PATHOLOGY 


Light microscopy showed areas of 
normal retina near the posterior pole. 
Areas of full-thickness inflammatory 
retinal necrosis (Fig 5 and 6) were 
present peripherally. There were in- 
flammatory cells in the vitreous over- 
lying and in the ehoroid beneath these 
necrotic foci. These areas of necrosis 
appeared to correspond to the yellow- 
ish-white punctate lesions that were 
seen clinically. Cells that had margin- 
ation of chromatin and that contained 
intranuclear inclusions were scattered 
about the areas of necrosis. They were 
most prominent, however, in the 
bipolar cell layer adjacent to the 
necrotic foci. They were less common 
in the nerve fiber or ganglion cell 
layer. No intranuclear inclusions were 
found in the choroid. A rare inclusion 
body was seen in vessel endothelial 
cells (Fig 7). A peripheral vessel with 
an intravascular fibrin clot had been 
seen clinically as a white occluded 
vascular strand. Perivascular hemor- 
rhage and round-cell infiltrates were 
present (Fig 8). The optic nerve was - 
free of any inflammatory cells. Viral 
particles consistent with herpes sim- 
plex virus were found by electron 
microscopy in the brain (Fig 4), and in 


Fig 8.—Perivascular inflammatory cell sheathing near posterior pole in area of otherwise 
relatively normal retina (original magnification x 25). 
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Fig 9.—Retinal cells of inner nuclear layer. Virus particles (arrows) are seen in several 
cells (original magnification x 1,900). Inset, Virus particles from cell A. These are round 
to polyhedral with dense osmophilic core typical of herpesvirus (oricinal magnification 


x 10,800). 


the retinal ganglion cell and inner 
nuclear layers (Fig 9). 


COMMENT 


The injection of herpes simplex 
virus into one eye of an animal results 
in retinitis that is followed by enceph- 


l. Pavan-Langston D, Brockhurst RJ: Herpes 
simplex panuveitis: A clinical report. Arch 
Oplithalmol 81:783-787, 1969. 

2. Minckler DS, Mclean EB, Shaw CM, et al: 
Herpesvirus hominis encephalitis and retinitis. 
Arch Ophthalmol 94:89-95, 1976. 

3. Cibis GW: Neonatal herpes simplex retini- 
tis. Albrecht von Graefes Arch Klin Ophthalmol 
1961:39-47, 1975. 

4. Szily A von: Experimentelle endogene 
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alitis and, eight to 12 days later, by 
retinitis in the other eye. This much 
repeated classic experiment once 
evoked interest as a possible mecha- 
nism of sympathetie uveitis.' The 
question, both in the experimental 
situation and in its clinical counter- 
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part, neonatal herpetic encephalitis- 
retinitis, has always been whether&he 
virus spreads via the blood stream or 
along the nerves and if the involve- 
ment of the second eye is a direct 
infection or an immune response.°:*’ 

We believe that the first histopath- 
ologic description of presumed herpet- 
ic retinitis was by Cogan et al, who 
felt that the isolated retinitis in their 
case was most compatible with an 
immune process. Cibis' came to a 
similar conclusion because ho or- 
ganisms could be found in the necrotic 
retina of his patient, even though 
inclusion bodies were readily found in 
the brain and herpes simplex virus 
type 2 was cultured from brain and 
skin lesions. 

Electron microscopic demonstration 
of the virus in the retina of an adult 
by Minckler et al; and nowein this 
case, strongly supports the direct 
infectious nature of herpes simplex 
retinitis. The foci of retinal necrosis 
that was centered around blood ves- 
sels, intranuclear inclusions in 
the endothelial cells, perivascular 
mononuclear cell cuffing, retinal 
hemorrhages, and intravascular clot- 
ting in this case suggest hematoge- 
nous spread. 

We found virus in the ganglion cell- 
nerve fiber and inner nuclear layers. 
Minckler et al* located virus only in 
the retinal pigmented epithelium. 
Most probably, all retinal layers are 
capable of infection with herpes 
simplex virus. 

Since acceptance of this paper for 
publication, a third case of herpes 
simplex retinitis associated with en- 
cephalitis has been reported, and is 
the second case showing herpesvirus 
in the retina by electron microscopy.’ 
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€ A well-diffrentiated, oncocytic ade- 
nocarcinoma cf the lacrimal sac recurred 
locally in a patient during a period of 13 
years. This appears to be the second 
documentec nstance of such a neo- 


plasm. 
Men Opa aimol £6:303-304, 1978) 












^c neocyzic tumors are among the 
J rarest lesions of the ocular 
adnexae. We present a case of well- 
differentiated adenocarcinoma of the 
lacrimal sacin an elderly woman. This 
neoplasm recurred during a period of 
13 years. Te our knowledge, only one 
zc other simiar tumor has been re- 
^. perted. 


RE?ORT OF A CASE 


A 66-yearold woman was admitted to 

c The New York Hospital- -Cornell Medical 
-"Qenter in March 19€9 because af a “lump” 
under the rght lower lid that was asso- 
ciated with. excessive tearing. Her first 
symptoms appeared six years prior to 
admissior, v hen she complained of epipho- 
ra, from whieh she had hac temporary 
relief afte- lacrimal system irrigation. 
. Four years prior to this admission, after 
nsuecessfel irrigation of her right naso- 
Jacrimal system, a dacryocystorhinostomy 
was performed and a tumor was removed 
"i from the lzerimal sac at another hospital. 

. . ' Three years prior to admissien a swelling 
^. "above the area of the lacrimal sac was 
‘noted. For the year preceding this admis- 

| -;.Sion, she experienced increasing epiphora 


















Accepted for publication May 11, 1977. 

^v o From the Departments of Pathology (Dr Gray) 
and Ophthalmology (Dr Peretz). The New York 

: doe ioi Mala Center: New York, and 








(hr: ott pete qe | 
Top i ha juests to 525 E 68th St, New York, 


and the enlargement of the lump above the 
laerimal sac area on the right. 

An examination on admission showed a 
smooth, firm, nontender mass, 24 x l4 
mm, in the area of the lacrimal fossa 


beneath a normal-appearing lid. The visual 


acuity of the right eye was correctable to 
20/20 with an astigmatic lens 
(+2.00 x 170°), and the visual acuity of 
the left eye was correctable to 20/20 with a 
hyperopic lens (+1.00 sphere) Results 
from the remainder of the eye examination 
were normal, including extraocular motil- 
ity. Roentgenograms of the paranasal 
sinuses showed a soft-tissue mass in the 
area of the lacrimal sae, with some adja- 
cent erosion of the bone in the floor of the 
right orbit. A roentgenogram showed obli- 
teration of the right lacrimal sac by soft- 
tissue mass and a patent dacryocystorhi- 
nostomy. 

A 3.5-em incision was made in the right 
lower lid over the area of the mass in line 
with the normal skin fold. This dissection 
was carried temporally and superiorly, and 
then inferiorly to the frontal process of the 
maxillary bone. On exposure, the mass 
appeared bluish and cystic, but when 


manipulated in an attempt to dislodge it, it 


was friable and erumbled. It then appeared 
fat-like, with a low tensile strength. It was 
removed in small fragments. In the fossa 
created by the tumor, a smooth bony 
border was noted temporally and anteri- 
orly. It was not possible to determine 
whether a bony border remained inferona- 
sally or if the tumor had eroded into the 
maxillary antrum. Only minor swelling of 
the surgical site complicated the postopera- 
tive course. 

Two years later, in 1971, the patient was 
readmitted with a recurrence of a firm 
mass over the lacrimal sac region. An 
incision was made over the old surgical 
sear. Firm tissue was 
lacrimal sac was noted to be in place. 

Another local recurrence in 1973 was 
manifested by epiphora and an enlarging 
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removed. The 


mass in the right lacrimal region that 


measured 1 em in diameter and was ` 


elevated 0.5 em. Irrigation of the inferior 


canaliculus with methylene blue resulted in 


the passage of dye onto the posterior 
portion of the pharynx, which suggested | 
that the lacrimal duct system was patent. 
An incision was made over the sears of the | 


previous surgery. The lacrimal sac Was 


opened and fragments of tumor were | 
excised until the sac decreased to one tenth 


of its original expanded size. The tumor ` 


was believed to have extended down as far 
as the maxillary sinus. 
Three years later, in 1976, the patient = 
returned because of an area of hard, . 
nontender swelling beneath the right eye. 


An incision was again made over the old. © 
scar and extended down to the lacrimal 
fossa, and tumor fragments were excised. . 
. The tumor had extended superiorly toward | 


the frontal sinus, and inferiorly may have 


penetrated the right naris. Films. of the - 

 paranasal sinuses taken four days postop-. < 
eratively showed opaque right maxillary. ^. 
antrum and soft-tissue swelling of the > 
. right side of the nose. A defect in the nasal «2. 


half of the roof of the maxillary sinus was _ 
noted and was thought to be postsurgical - s 
swelling. The patient was discharged after... 
eight days, and six 
evidence of recurrence of tumor was 
found. 


PATHOLOGIC FINDINGS 


A specimen taken during the first. 
operation was pinkish-gray tissue . 
measuring 1 X 1x 15 em in aggre- 
gate. Results from a histologic exami- 
nation revealed tumor that consisted - 
of fairly uniform cells with eosino- — 


philic granular cytoplasm forming  . 


acinar and tubular structures (Fig- | 
ure) Nuclear pleomorphism and mi- 
totic figures were not observed, and ` 
no evidenee of invasion of the 
surrounding tissue was noted miero- 














months later no - 








Neoplasm consisting. of cuboidal epithelial cells with eosinophilic granular cytoplasm 
and uniform nuclei. It grows in orderly acinar structures (hematoxylin-eosin, x 80). 


scopically. A diagnosis of oncocytic 
adenoma of the lacrimal sac was made 
originally. A review of the tumor 
excised previously at another hospital 
showed an identical lesion. 

The tissue removed in 1971 showed 
only scarred, soft tissue, and no 
neoplasm was identified in the sec- 
tions; however, in 1973 a lesion iden- 
tical to the specimen removed in 1969 
was resected. Because of the repeated 
recurrence that suggested local infil- 
tration of the lesion, the neoplasm was 
interpreted as a low-grade adenocarci- 
noma rather than adenoma. 

Multiple fragments of tan tissue, 
the largest of which measured 1 cm in 
greatest dimension, were removed in 
1976, and the microscopic appearance 
was the same as that of the previous 
specimens. 


COMMENT 


About 125 cases of malignant lacri- 
mal sac neoplasms have been re- 


1. Schenck NL, Ogura JH, Pratt LL: Cancer of 
the lacrimal sae: Presentation of five cases and 
review of the literature. Ann Otol Rhinol 
Laryngol 82:153-161, 1973. 

2. Ryan SJ, Font FL: Primary epithelial 
neoplasms of the lacrimal sac. Am J Ophthalniol 
76:73-88, 1973. 

3, Aurora AL: Oncocytic metaplasia in a 
lacrimal sac papilloma. Am J Ophthalmol 75:466- 
468, 1973. 
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ported.' Somewhat more than half of 
these have been epithelial in origin, 
and the largest number have been 
classified histologieally as epidermoid 
carcinoma. 

Ryan and Font reviewed 27 primary 
epithelial tumors of the lacrimal sac 
from the Registry of the Armed 
Forces Institute of Pathology and the 
Wilmer Institute Nine of these 
neoplasms were pure carcinomas, six 
of which were differentiated as squa- 
mous cell carcinomas and two at which 
were differentiated as transitional 
cell carcinomas. One was classified as 
an adenocarcinoma of the oncocytic 
type. This lesion was seen initially as 
dacryocystitis in a 75-year-old woman 
who died of other causes; residual 
tumor was not found five years after 
local excision. Although this appears 
to be the only other documentation of 
such a neoplasm, oncocytie metaplasia 
in a benign lacrimal sae papilloma’ 
and oncocytic adenoma of the lacrimal 
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sac have also been described.‘ Biggs 
and Font’ have reported 18 hyper- 
plastic and neoplastic oncocytice le- 
sions of the ocular adnexae, including 
the carcinoma previously documented. 
They also found in the literature 17 
other instances of oncocytic lesions of 
the caruncula lacrimalis, conjunctiva, 
and other adnexae. Most of these were 
tan or reddish masses in elderly 
women. 

The oncocytes are believed to be 
transformed epithelial cells resulting 
from excessive physiologic stress or 
age-induced exhaustion. These cells 
increase in number with age and are 
not seen in children.’ Reports of 
ultrastructural studies of oncocytes 
reveal that such cells contain a large 
number of abnormal mitochondria, 
which suggests some form of patho- 
logie metabolism." The retrogressive 
cellular reaetion probably occurs grad- 
ually during aging, but it is postulated 
that it proceeds rapidly in neoplastic 
transformation.’ Oncocytic cells are 
found most commonly in the salivary 
glands, but also in the thyroid (Aska- 
nazy of Hürthle cells), parathyroid 
(Welsh cells), and other sites, includ- 
ing the pharynx, trachea, esophagus, 
pancreas, liver, intestinal tract, fallo- 
pian tube, adrenal, kidney, and lacri- 
mal apparatus. The similarity be- 
tween the cells found in different 
organs suggests that the transforma- 
tion process results in the loss of 
specific functional and structural 
characteristics typical of their tissues 
of origin. 

Although the histologic characteris- 
ties of the oncocytie neoplasm that we 
have followed are those of a well- 
differentiated tumor, the recurrences 
after apparently adequate excisions 
suggest that this should be regarded 
as adenocarcinoma. The tumor 
appears to be controlled by local exci- 
sion. 
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Human Albinism 









The eyes of a — ( deukemic 
u boy with the attributes of lyresinase-nega- 
' tive oculocutaneous albinism were ob- 
`- tained for light and electron microscopic 

Study. Repeated examir 





-tive granules, and leukemic involvement 
of the fundus never occurred. Light micro- 
“scopic examination of horizontal and 
“vertical sections through the retina con- 
s firms earlier reports that the fovea is 
^ absent in albinos. The synaptic apparatus 
4 the photüréeapter, terminals. appes 
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ations had failed. 
to reveal WBCs with giant. oxidase-posi- - 





unctional and anatomic studies 
have repeatedly demonstrated 


abnormal central visual pathways in 
albino animals." More recently, func- 
tional tests*^ and anatomic studies* of 


the CNS have provided evidence for 


defective pathways in human albinos. 
Witkop et al' have suggested that a 


nonpigment-producing effect of al- — 


tered tyrosinase is related to the 


neural disorganization in albinism, all . 
forms of which have retinal hypopig- 
mentation. Though the absence of an. 
ophthalmoscopically or histologically 

identifiable fovea is a well-recognized | 


abnormality of the most peripheral 
neural portion of the albino visual 
system,*"^ abnormalities of melano- 


somes have only recently been eluci- - 


dated in electron microscopic studies 
of the retinal pigment epithelium of 


X-linked albinism’ and tyrosinase- 


positive albinism.’ 
The eyes of a child with the 
attributes of tyrosinase-negative al- 


binism became available to us for his- - 


topathological examination. Attention 
was directed mainly to the distal 
retina in the. maeular area, and the 
relationships and fine structure of the 


photoreceptors, the first synapse in 
the afferent visual pathway. and the - 


adjacent pigment epithelial cells were 
studied in detail. We were especially 


interested in learning if any further 
morphological "abnormalities, which 


Light and Electron Microscopy Study 
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might underlie the poor visual per : 
formance of albinos, could be identi- 


fied in the early Mes of the visual 
pathway. 


REPORT OF A CASE 


The patient was a 13-y ear-old albino i 
who was transferred to the Yale- N 
Haven (Conn) Hospital for managemen | 











acute undifferentiated leukemia. His local 


pediatrieian had found him to have sever 
anemia and a WBC count of 18, 700/eu mm, 


ith 96% atypical lymphocytes. - 


Complications during pregnancy were 
denied, but delivery was difficult. and 
vigorous. resuscitation was. necessary. ti 


overcome cyanosis. In childhood, he 





slow to reach“ developmental. milestones 
and at the time of admission was a student 
at a special school for the retarded. There 
was no known family history of albinism r 
poor vision. coU 
Severe horizontal nystagmus, P " 
bia, and esotropia were present from. 
infancy, and deereased auditory acuity was. 
recognized. From an early age, the parents 
had noted white hair, a tendency ‘to 
sunburn very easily, and poor. vision. 





First Admission. 


At first admission on Aug 18, 1972, ‘phys | 
ical examination. Tevedlod a male a. in 





a PAREN A of 12 posté per quibue and. 


2d Prose of 107 170° mm Hg. The iple 





iyaa and a few : petechiae., 


| patient appeared photophobie, and mark 


slow-beating nystagmus was present. | 
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grayish irides transilluminated light. The 
media were clear and the pupils appeared: 
"pink." No foveal reflex was seen. No 
leukemic involvement of the fundus was 
noted on this or subsequent ophthalmic 
examinations. Visual aeuity was 20/200 in 
. each eye, and apparent generalized con- 
< striction of visual fields was present on 
. confrontation testing. 

<. A few lymph nodes were palpable. Lungs 
were clear to auscultation and percussion. 
Results of examination of the heart 
revealed no abnormalities. There was 
minimal enlargement of the liver. The 
child was neurologically intact except for 
the ocular abnormalities and decreased 
auditory acuity. 

The WBC count was 21,500/cu mm, with 
STe blasts, 32% abnormal lymphocyte 
precursors, 1% segmented cells, 1% meta- 
myelocytes, and 9% normal lymphocytes. 





| The hemoglobin level was 87 gm/100 ml. 


The platelet eount was 34,000/eu mm. The 
bone marrow was replaced by sheets of 
= primitive blast cells. No giant oxidase- 
. positive granules were found on repeated 
examinations throughout the course of the 
illness. The patient was discharged after 
"treatment with vincristine sulfate, metho- 
` trexate, and prednisone. Despite mainte- 
nance on mercaptopurine, results of bone 
marrow examinations indicated a relapse 
and asparaginase was given. Fever and a 
depressed WBC count led to the second 
admission to rule out sepsis. 


Second Admission | 


. The second admission was on Oct 9, 1972. 
No alopecia, lymphadenopathy, hepatosple- 
nomegaly, ecchymoses, or petechiae were 
noted. The chest was clear. Laboratory 
data included the following values: hemo- 
- globin, 12.5 gm/100 ml; platelets, 118,000/ 
. .eu mm; WBC count, 1,600/cu mm, with 43% 
bands, 47% lymphocyte, and 10% atypical 
lymphocytes. Intravenous gentamicin sul- 
fate and oxacillin were given until throat, 
urine, and blood cultures showed no growth 
at 48 hours. He became subjectively 
improved and was discharged on a regimen 
of mercaptopurine. 


Third Admission 


The patient was readmitted on Oet 19, 
1972, when severe herpes simplex lesions of 
the lips and oral mucous membranes led to 
dehydration. Intravenous hydration and 
- local treatment for the mouth lesions were 

started. On the second hospital day, pulmo- 
. nary emboli occurred; lung scan showed no 
. filling of the left lung and a wedge defect 
‘in filling in the right middle lobe. He was 
. placed on a regimen of anticoagulants. 
Left pleural effusion developed that was 
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tapped; Gram-negative rods and Staphylo- 
coccus aureus subsequently grew from the 
thick empyema fluid. intravenous oxacillin 
and gentamiein were administered and he 
became afebrile. Bone marrow studies 
revealed remission. He was discharged on a 
regimen of dicloxacillin, probenecid, and 
mercaptopurine. 


Fourth Through Sixth Admissions 


On the fourth admission on Nov 29, 1972, 
he had a temperature of 39.4 C, cough 
productive of purulent sputum, and a 
hemoglobin value cf 5.1 gm/100 ml which 
led to this admission for transfusion of 
packed cells. On Dec 5, 1972, he was 
admitted a fifth time after having again 
become febrile (39:2. C) and dyspneic. A 
large fluid-filled cavity in the left side of 
the chest was drained of 500 ml of purulent 
material; 5 aureus grew from culture of 
this material. Oxacillin was administered. 
Remission of the leukemic process was 
maintained with chemotherapeutie agents 
until May 1973 when the bone marrow 
showed 84% blasts anc a productive cough 
developed. 

At the sixth admission on June 4, 1973, 
his temperature was 39 C; mild adenopathy 
and hepatosplenomegaly were present; 
pleural thickening was revealed on roent- 
genographie examination. A gradual de- 
erease in the fever and productive cough 
followed antibiotic therapy. He was dis- 
charged on a regimen of dicloxacillin. 
Helapse of the leukemia despite chemo- 
therapeutic agents and persistent pulmo- 
nary infection led to his death four months 
after the final admission. 


PATHOLOGY 
Systemic 


At autopsy, systemic findings in- 
cluded a large, organizing abcess of 
the left lung, pleural adhesions, and 
parenehymal hemorrhages in the 
lungs, kidneys, and adrenals. A total 
of 200 ml of straw-colored pericardial 
fluid was present. The spleen was 
enlarged and leukemie. The bone 
marrow showed immature blast 
forms. The brain was grossly normal. 
Pseudomonas aeruginosa, Klebsiella 
pneumoniae and S aureus grew from 
cultures of the blood. 


Ocular 


Gross.—Because of administrative 
difficulties, the eyes could not be 
obtained until eight hours after death. 
Other portions of the visual system 
were not available for study by us. 


The globes, whica were fixed in 5% 
phosphate-buffered formaldehyde *so- 
lution, each measured 24 x 24 x 25 
mm and had a 5-mm portion of optie 
nerve attached. The corneas were 
slightly hazy and measured 11 x 11.5 
mm and the pupils were 5 mm and 
round. The anterior ehambers were 
formed and clear. The globes trans- 
illuminated light; the iris vessels were 
easily seen in retroillumination. The 
globes were opened in the horizontal 
plane. The temporal areade of retinal 
vessels was unremarkable in each eye. 
Neither yellow macular pigmentation 
nor foveal pit were identifiable in 
either eye, though the choroidal pat- 
tern was slightly less prominent in the 
macular area. The optic nerves ap- 
peared normal on gross examination. 

Light Microscopy.—Six-micrometer 
thick sections of paraffin-efhi bedded 
tissue were made. The cornea, ante- 
rior chamber, and angle structures 
were unremarkable; the iris sphincter 
and dilator muscles were clearly seen. 
No melanocytes were identifiable in 
the iris stroma or choroid, but 
pigment was present in the epithelial 
cells of the iris, ciliary body, and 
retina. No fovea was identifiable on 
step serial sections cut with receptor 
elements in precise radial orientation 
of the pupil-optie nerve ealotte of the 
right eye. The nuclear layers in the 
macular area were thinned moder- 
ately (Fig 1, top). The outer nuclear 
layer was nine cells thick approxi- 
mately 2 mm from the center of the 
macula (Fig 1, bottom). The ganglion 
cell layer, however, was thieker than 
normal. The receptor outer segments 
were without appreciable abnormality 
on light microscopy. Both rods and 
cones were identifiable centrally. And 
centrally, the number of cones equaled - 
or slightly outnumbered rods, as is 
normally found less than 5? temporal 
to the fovea, an area where visual 
acuity is in the range of 20/50 to 20/ 
100.':* No rod-free zone was present. 
The cone outer segments were ta- 
pered rather than slender and cylin- 
drical as normally found in the para- 
foveal area. Hematoxylin-eosin 
stained sections :hrough the’ gpbie 
nerve were unremarkable. 

A 4.5 X 7-mm strip of tissue, includ- 
ing the usual maeular area from the 
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Fig 2.—Electron micrograph of human albino retinal pigment 
epithelium shows melanosomes (M) and rough endoplasmic 
reticulum (RER) (original magnification x 18,000). 


A. - » 


Fig 1.—Top Gum section of right eye cut through area that in 
normal eye wculd include fovea and parafovea shows all retinal 
layers to be present (Fontana Masson, original magnification 
x 40). Bottom. 6-um section cut through area about 2 mm from 





normal fovea snows nuclear layers slightly thinner than found in Fig 3.—Aggregates of mature melanosomes (M) are present at 

equatorial region. Both rod and cone outer segments are identifi- apexes of retinal pigment epithelial cells. Abundance of premela- * 

able (hematoxylin-eosin, original magnification x 640). nosomes is seen (arrows) (original magnification x 18,000). 
— I 
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counterstained in Reynold's lead ci- 








tion x 18,000), 


Fig 5.—Intact photoreceptor outer segment discs, connecting 
cilium (C), and root filaments (arrow) are seen (original magnifi- 


cation x 25,000). 


temporal edge of the optic nerve to 
the insertion of the inferior oblique 
muscle, was cut from the posterior 
wall of the left eye and embedded in 
plastic. Two-micrometer thick serial 
sections were cut horizontally through 
the retina from its vitreal surface to 
the scleral side. These sections were 
stained with methylene blue and 
examined for any sign of the normal 
parafoveal radial fiber pattern. No 
such orderly array was present in this 
albino eye. 

Electron Microscopy.—Several 2 x 
2-mm portions of tissue from the 
macular area and from the temporal 
periphery of the left eye were embed- 
ded in an epoxy resin. Ultrathin 
sections were cut on microtome using 
a diamond knife. The sections were 
stained with a saturated solution of 
uranyl acetate in 50% alcohol and 


.trate. Electron micrographs were tak- 
en on an electron microscope using a 
50-u objective aperture and 80,000 V 
for acceleration. 

Retinal pigment epithelial cells con- 
tain premelanosomes and melano- 
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Fig 4.—Retinal pigment epithelial cells contained phagocytized 
remnants of receptor outer segments (arrow) (original magnifica- 








~“ 


somes of normal size. The routh endo- 
plasmic reticulum is very sparse but 
otherwise appears normal (Fig 2). The 
ratio of premelanosomes (without me- 
lanin; Fitzpatrick and Quevedo's" 
stages I and II) to mature melano- 
somes was higher than normal though 
the total number of all melanosomes 
present was normal. Aggregates of 
mature melanosomes are present at 
the apexes of the epithelial cells (Fig 
3). The pigment epithelial cells con- 
tained phagocytized remnants of re- 
ceptor outer segments (Fig 4). 

The photoreceptor outer segment 
dises, connecting cilia, and root fila- 
ments were intact (Fig 5). The 
receptor terminals in the macular area 
had an abnormal arrangement of 
synaptic lamellae as in the rod sphe- 
rule shown in Fig 6; no synaptic vesi- 
cles could be identified. Cone pedicles 
had a similar abnormal arrangement 
of synaptie lamellae. Kolmer's orga- 
nelles (Fig 7) were identifiable in 
many of the horizontal cells examined. 
The cell bodies of the inner nuclear 
layer cells appeared normal. The 
slightly enlarged ganglion cells had 





well-preserved nuclei, but autolytic 
changes were apparent in the cyto- 
plasm. 


COMMENT 


Although melanocytes in tyrosi- 
nase-negative individuals contain no 
melanosomes beyond stage II," Fitz- 
patrick and Quevedo" have predicted 
the presence of melanin in the eyes of 
tyrosinase-negative individuals. In- 
deed, the retinal pigment epithelium 
of our patient contained stage III 
melanosomes though fewer in number 
than in the retinal pigment epithe- 
lium of a tyrosinase-positive albino.'^ 
The presence of pigmented melano- 
somes in our patient suggests that the 
tyrosinase enzyme system is not 
completely nonfunctional in tyrosi- 
nase-negative human albinism. The 
lack of rough endoplasmie reticulum 
noted in the retinal pigment epithelial 
cells of our patient is also observed in 
the albino mouse (Fig 8, left), a 
proposed animal model for huürgyame. 
tyrosinase-negative albinism, and ' 
contrasts sharply with the abundance 
of rough endoplasmie reticulum ob- 
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Fig 6.—Electron micrograph of rod spherule from left macula 
shows normal-appearing synaptic ribbons (SR) and abnormally 


arranged synaptic ribbons at arrows (original magnification 
x 25,000). 


Fig 7.—Normal-appearing Kolmer's organelles (KO) were seen in 
many of the horizontal cell bodies (original magnification 


Fig 8.—Left, Retinal pigment epithelial cells of albino mouse — A OES URN | Baar eet hu ANN vs 
ntain less rough endoplasmic reticulum than normal. ER Mat ^P. ek atten ke Se 
ates endaplasmic reticulum; Pm, premelanosome (original =~ . S T QV LAE A aA. d" 
magnification x 18,0C0j. Right, Receptor terminals of albino » da Nr HY AME 


mouse appear normal. M indicates mitochondria; SR, synaptic 
ribbon: SV, synaptic vesicle (original magnification x 30,000). 
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served in normals. This is not a 
surprising finding in face of the 
. accepted view that tyrosinase and the 
structural proteins eventually in- 
volved in melanogenesis are synthe- 
sized on the ribosomes of the rough 
. endoplasmic reticulum. 

. "The maculas of the present patient 
had the light microscopic characteris- 
-. ties of albinos previously described.’ 
The foveas are absent, and though 
there is some thinning of the nuclear 


"layer is present everywhere. Neither 
-rod-free area nor typical cylindrical 
-foveal cones are found; instead, the 
albino’s central cones resemble in 
distribution and outer segment struc- 
ture those of the normal parafoveal 
area. This area is known to allow 20/ 
-50 to 20/100 visual acuity": in eyes 
without nystagmus, but it is possible 
that factors other than nystagmus 
and cone center-to-center spacing” 
^ may contribute to lower acuity in albi- 
“nos. Nerve fibers running among the 
ganglion cells instead of being ar- 
¿ranged in a well-defined nerve fiber 
¿layers and the lack of radial fiber 
pattern centrally, as noted in the 
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Psychol 59:292-294, 1965. 
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‘layers centrally, the ganglion cell. 


present case, may degrade the retinal 
image available to the photorecep- 
tors. 

The retinas of recently studied 
albino eyes have been distorted by 
intraretinal edema and serous detach- 
ment’ or by choroidal folding caused 
by an orbital tumor.'* We have had the 
opportunity to study the fine struc- 
ture of the posterier pole of an albino 
eye undistorted by associated disease. 
The receptor cuter segments, root 
filaments, and connecting cilia appear 
normal, but the synaptie lamellae have 
an abnormal arrangement. Whether 
the synaptic abnormalities are pecu- 
liar to tryosinase-negative human 
albinism or are artifacts secondary to 
delayed fixation or the patient's 
numerous medications is not certain. 
These abnormalities of receptor ter- 
minals are not seen in a specimen of 
albino mouse retina (Fig 8, right) and 
were not reported in the albino rat.'* 
In this aspect and in the very notice- 
able decrease cf rough endoplasmic 
reticulum and complete absence of 
melanin in retinal pigment epithelial 
cells, the albino mouse model may 
differ from human tyrosinase-nega- 
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tive albinism. 

Decreased pigmentation may be 
only one manifestation of abnormal or 
decreased activity on the rough endo- 
plasmic reticulum of retinal pigment 
epithelial cells. The importance of this 
epithelium in the maintenance of 
photoreceptor metabolism is well rec- 
ognized. Inclusions of remnants of 
receptor outer segments in the pres- 
ent case are evidence of normal 
phagocytic function. Malfunction 
within the retinal pigment epithelial 
cells that involves tyrosinase and cate- 
cholamine synthesis or within the 
CNS that involves tyrosinase hydrox- 
ylase and catecholamine production 
may in the future be correlated with 
the observed abnormalities of visual 
system structure and performance in 
albinos. 
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€ in 45 eyes of rhesus monkeys, five 
types of iren retinal vascular occlusion 
uced by lateral orbitotomy: 

| . group 1. central retnal vein occlusion 
^... (CRVO) alone: group 2, CRVO with simul- 
taneous central retinal artery (CRA) 
;, occlusion; group 3, CRVO with transient 
.. clampigg of the CRA for either 2 to 27 
E -hours (group : 3A) or 6 to 7' hours (group 
^. 3By and group. 4, CRVO with segmental 
"retinal ischemia: The ayes were examined 
by fundus photography and fluorescein 











angiography fcr up to nine months. Group | 


1 developed venous stasis. retinopathy 
(VSR) and group 3B hemorrhagic retinop- 
athy (HR). in group 4 the ischemic and 
nonischemic segments of the retina 
developed segmental HR and VSR, 
respectively. Groups 2 and 3A developed 
neither VSA nor HR. Retinal capillary 
obliteration occurred in groups: 2 and 3B 
and in the ‘ischemic part of group 4, 
starting one tc three weeks after the 
occlusion and progressing thereafter. 
These studies indicate that clinically so- 
called CRVO consists of two distinct enti- 
ties: VSR and HR, with retinal ischemia 
playing an impertant role ir the produc- 

. tion of HR. On the basis of the present and 
other available information, the pathogen- 
esi RVO was concluded to be multi- 







(Arch Ophthalmol 96:31 1-323, - 1900) 





oo oA (CRYO) was frst demonstrated 
F histopat thologie eally bv Michel’ in 1878. 
i The existenee of the clinical disease 
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(^ cclusion of the central retinal vein. 






hogenesis of € entral Retinal Vein Occlusion 


areh, MD, PhD, PRCS: Wichard A. J, van Heuven, MD; Manmohinder Singh Hayreh, MD 


(apoplexy of the retina, hemorrhagic 
retinitis), however, was noted almost 


half a century earlier.*^ It generated 


much interest, because it is a common 
cause of marked or total loss of vision, 
particularly in the elderly. In spite of 
many publications on the subject, its 
pathogenesis and management re- 
main controversial. 

Coats’ seems to have been the first 
to suggest that clinically these pa- 
tients fall into two groups, those with 
marked deterioration of vision and 
poor prognosis and those with much 
better vision and prognosis. Others, 
too, have suggested such a division, 


calling the latter condition partial, 
incomplete, imminent, threatened, in- 
cipient, or impending CRVO, and the 
former "complete" CRVO. However, 
eyes with so-called impending CRVO 


of visual symptoms and the good prog- 








were observed by Moore* for up to 30. 
years without their progressing to 
complete CRVO. Braendstrup' and 
Hayreh,*? with shorter follow-up peri- 
ods, had the same experience. Coats,’ 
Moore; Braendstrup,’ and Hayreh'* 
pointed out the absence or mild nature 


nosis in most of these eyes. As a 
result, Braendstrup' and Hayreh'* 
thought that the terms mentioned 
were inappropriate for this type of |. 
CRVO. Braendstrup’ divided eyes. ui 
with CRVO into two groups, those > 
with and those without thrombotic = 
glaucoma. In the latter category the = 
patients had normal peripheral visual 

fields, with either a normal visual .. 
acuity or a central seotoma only. . 
Hayreh" also separated eyes into two. i 
categories: (1) hemorrhagic retinop- Tt 















Follow-up 
| Time 










Group 1 Group 2 

























1 1 

2 0 3 

3 1 0 

4 0 0 

6 0 0 

Weeks 

1 1 0 

2 1 0 

3 2 0 
Months* 

2 0 1 

3 0 0 

4 0 1 

5 0 1 

6 E 2 

8 0 1 

9 0 1 

Total Eyes 7 1 


*One month = four weeks. 
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athy (HR), where CRVO is associated 
with marked retinal ischemia and (2) 
venous stasis retinopathy (VSR), 
.Where CRVO is not associated with 
any appreciable retinal ischemia. In 
HR the visual loss is severe centrally 
as well as peripherally, and retinal 
hemorrhages are marked; fluorescein 
angiography reveals eventual capil- 
lary obliteration, microaneurysms, ar- 
teriovenous shunts, and neovasculari- 
zation of the retina. These angio- 
graphic changes, however, are not 
specific for HR and are seen also in 
diabetic retinopathy,  Eales's dis- 
ease,^'* postradiation retinopathy," 
pulseless disease," sickle cell retinopa- 
thy," incontinentia pigmenti," and 
retrolental fibroplasia.^ Common to 
all these conditions is retinal ischemia. 
This association of arterial insuffi- 
ciency with HR has been pointed out 
by numerous investigators.'*-** In con- 
trast to this, in VSR there are mild 
visual deterioration and few retinal 
hemorrhages, and no peripheral visual 
field loss, capillary obliteration, ar- 
teriovenous shunts, or neovasculariza- 
tion; in other words, there is no 
evidence of retinal ischemia. Still, this 
seemingly obvious difference in the 
two types of CRVO and the presence 
of any ischemia in HR are not recog- 
nized by some, the latest of whom is 
McLeod.” 

The present study was conducted to 
test the validity of the ischemic hy- 
pothesis and of the division of CRVO 
into two entities and to gain more 
information on their pathogenesis. 


MATERIALS AND METHODS 


This study was carried out in 45 eyes of 
young healthy rhesus monkeys. By lateral 
orbitotomy, the CRV was cauterized and 
cut near its exit from the optic nerve, and 
all the visible venous tributaries on the 
surface of the nerve were also cauterized. 
In addition, in 37 eyes other retinal 
vascular occlusions were also performed 
simultaneously. Following are the details: 

Group 1: Only CRVO was induced (seven 
eyes). 

Group 2: The central retinal artery 
.(CRA) was cauterized and cut at its point 
of entry into the optic nerve simulta- 
neously with CRVO (11 eyes). 

Group 3: Central retinal vein occlusion 
with transient retinal ischemia was pro- 
duced by temporary clamping of the CRA 
with a microclamp (14 eyes). This group 
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Fig 2.—Group 1. Fluorescein fundus angiogram one day after CRVO (same eye shown in 
Fig 1) during arteriovenous phase. 


was further subdivided: six eyes (group 3A) 
had short-term ischemia for 2 to 2! hours; 
nine eyes (group 3B) had long-term 
ischemia for 6 to 7% hours. 

Group 4: The CRVO with segmental 


retinal ischemia was produced by .laser 
photocoagulation of one or two retffidl . 
branch arteries (12 eyes). 

The eyes were examined by color fundus 
photography and fluorescein fundus angi- 
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Fig 3.—Group t. Flucrescein fundus angiogram one day after CRVO (same eye shown in 


Fig 1) derinc late prase. 





Fig 4.—Group 2. Two days after CRVO. Composite fundus view of a left eye shows 
exceptionally large number of retinal hemorrhages compared to rest of the group. 


ography serially before and after the 
vascular occlusion for up to nine months 
(Table). 


OBSERVATIONS 
Group 1: Central Retinal Vein 
Occlusion Alone 


Immediately after tne occlusion, the 
Tea] veins up to the terminal 
venules were 2ngorged and tortuous 
and in half the eyes were associated 
with a few punctate hemorrhages, 
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mostly along the veins and predomi- 
nantly in the macular region. The 
following day, the hemorrhages in- 
creased in some eyes (Fig 1); two 
thirds of the eyes showed maeular 
changes, including internal limiting 
membrane (ILM) detachment, surface 
wrinkling, and macular edema (Fig 1). 
After one week these changes started 
to resolve, and in about two weeks the 
fundus returned to normal. 

The disc showed marked hyperemia 


immediately after occlusion (in all), 
with dilated vessels, small hemor- 
rhages (in two thirds), and edema (in 
one third). The next day the edema 
increased and the hyperemia dimin- 
ished. During the first week these 
changes began to subside and disap- 
peared by ten days. 

Fluorescein angiography immedi- 
ately after the occlusion showed 
marked venous stasis and dilation, 
not only of main veins but also of the 
small venules and capillaries. There 
was no fluorescein leak from the 
retinal vascular bed (the only leak was 
in the optic disc). The next day, 
however, some fluorescein leaked 
along small venules and/or major 
veins (Fig 2 and 3). After one week 
the only angiographic abnormality 
was the presence of some venous 
stasis, which persisted to a small 
degree up to two weeks. No collateral 
vessels developed on the optic disc. 

All these observations were con- 
firmed in the nonischemic segments 
of the 12 eyes in group 4. 


Group 2: Simultaneous Occlusion 
of the Central Retinal Vein 
and Artery 


Soon after the occlusion, the retinal 
veins and venules were engorged, and 
the arteries appeared normal or nar- 
row. The retina showed mild ischemic 
edema, most marked in the macular 
region, associated with a few small 
venular hemorrhages (in one quarter). 
The next day the retinal edema was 
worse, being most marked in the 
macular region, with no increase in 
hemorrhages. In one of the 11 eyes in 
this group, retinal hemorrhages were 
much more numerous than in the rest 
(Fig 4). The ILM detachment devel- 
oped in the macular region in eight 
eyes, usually within the first two days. 
The retinal veins looked normal after 
one week, showed narrowing after one 
month, and in two eyes showed perive- 
nous sheathing after five months. The 
retinal arteries became progressively 
narrower, and after one month half: of 
them were sheathed. After three to 
five months all arteries were atten- 
uated and sheathed. The retinal ede- 
ma and hemorrhages had disappeared 
after three weeks, leaving a few fine 
white crystalline deposits in atrophic 
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Fig 5.—Group 2. Fluorescein fundus angiogram of a right eye 30 
minutes after occlusion shows filling of retinal vessels from 
posterior ciliary artery circulation in optic disc. 


retina. 

Soon after the occlusion, the disc 
was hyperemic (in all) with a few 
small hemorrhages (in half) and occa- 
sional swelling. The next day, dise 
edema was greater and hyperemia 
less. After one week, these changes 
began to resolve and atrophy su- 
pervened. 

The CRAO was first confirmed on 
fluorescein angiography. The choroi- 
dal and optic disc circulations were 
normal, with the surface disc capil- 
laries filling slowly from the deep dise 
vessels of posterior ciliary artery 
origin (Fig 5). There was some retro- 
grade flow into the peripapillary 
retinal capillaries from the optic disc 
circulation, usually on the temporal 
side. The circulation had not improved 
appreciably on the first day. The main 
retinal arteries and veins started to 
fill gradually after four to five days, 
improving slowly by 8 to 12 days. A 
very slow improvement was main- 
tained after that, so that by the end of 
one month a slow retinal circulation 
was present, which did not improve 
markedly thereafter. The retinal ar- 
teries partly filled via the compensa- 
tory collaterals developed on the optic 
disc between the retinal and posterior 
ciliary artery circulation (Fig 6). The 
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retinal capillaries, although well filled 
by 8 to 12 days, showed areas of 
obliteration, mainly in the central 
part of the macular region (Fig 7). 
Subsequently, the capillary oblitera- 
tion gradually progressed (Fig 7 
through 9), invelving the macular 
region predominantly. After 2!6 to 3 
months most of the retinal capillaries 
were absent in the posterior retina 
(Fig 9), and there was an almost total 
obliteration after three to five 
months. At this time arterial filling 
and cireulation were greatly delayed. 


Group 3A: CRVC With Short-Term 
Retinal ischemia 


Soon after the occlusion of both 
vessels the ophthalmoscopic and an- 
giographic findings were similar to 
those in group 2. On releasing the 
arterial clamp, no other immediate 
notable change oecurred (Fig 10), 
except for one eye that on day 1 
developed markedly congested retinal 
veins, perivenous exudation, multiple 
hemorrhages, and ILM detachment. 
These changes started to regress 
during the second week and disap- 
peared after two weeks. Optic atrophy 
gradually supervened, however. 

On fluorescein fundus angiography, 
the initial closure and subsequent 





Fig 6.—Group 2. Fluorescein fundus angiog-am of a right eye 19 
days after occlusion shows filling of retinal arteries from promi- 
nent cilioretinal collaterals on optic disc (during early phase of 
transit of dye) and presence of pigment epithelial degeneration in 
macular region. 


patency of the CRA were confirmed. 
On opening the CRA, the arterial 
circulation returned almost to normal 
although the venous phase was pro- 
longed. The veins, including the small 
venules, were dilated. Retinal capil- 
laries filled normaly (Fig 11), with 
some fluorescein leakage in two thirds 
of the eyes, being mild in three and 
marked in one, particularly in the 
macular region and optic disc. There 
was no appreciable caange during the 
next few days. However, the circula- 
tion became almost normal again in 
two weeks. No retinal capillary ob- 
literation developed in these eyes 
(Fig 12). 


Group 3B: CRVO With Prolonged 
Retinal Ischemia 


The immediate picture after occlu- 
sion of both the central retinal vessels 
was similar to that in groups 2 and 3A. 
Before the release of the arterial 
clamp, there were venous engorge- 
ment (in all), boxearinz (in one third), 
prominent capillaries in the macular 
region (in some), marked ischemic 
retinal edema (mostly in the macular 
region), and a few punctate heme. 
rhages (in all). The hemorrhages were 
mostly related to small macular 
venules (in all); there were also a few 
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Fig 7.—Group 2.—Fluorescein fundus angiogram of a right eye two weeks after occlusion 
shows obliteration of ret nal capillaries, most marked in macular region. 





Fig 8.—Group 2. Fluorescein fundus angiogram of same eye shown in Fig 7 four weeks 
after occlusion shows retinal capillary obliteration has progressed, as compared to Fig 
t. 


additional hemorrhages along the 
temporal arcade (in one half). On rees- 
tablishment of the arterial circulation, 
the venous engorgement (in all), 
oretigal hemorrhages (in one half), and 
macular edema (in one quarter) 
increased. The next day, the retinal 
veins and small venules were en- 
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gorged and had sheathing (in one 
half) and a marked increase in retinal 
hemorrhages (in all) (Fig 13). Within 
17 to 22 hours, ILM detachment (in all 
eyes and mostly in the macular region, 
Fig 13) and retinal detachment (in 
four eyes and mostly on the temporal 
side) developed. There was no appreci- 


able change durirg the next few days. 
All changes, ineluding the hemor- 
rhages, started to resolve during the 
second week and disappeared after 
one month. Then the veins started to 
show perivenous sheathing and slowly 
progressive atteruation; in some eyes 
the small veins resembled thin white 
threads (Fig 14). The retinal arteries 
also became progressively narrower 
after about a week, so that after about 
one month they were quite narrow 
and sometimes saeathed. 

The dise, soon after the occlusion, 
showed edema (ia all), hyperemia (in 
half), and hemorrhages (in one third). 
Thirty minutes before clamp removal, 
edema and hemorrhages had in- 
creased and hyperemia decreased. 
Soon after clamp removal, there was 
an increase in hyperemia and hemor- 
rhages (in most) and in edema (in one 
third). After one week optic atrophy 
started to appear. 

On fluorescein angiography, the 
presence of initial CRA occlusion and 
subsequent restaration of retinal ar- 
terial circulation were confirmed. 
Soon after, the arterial inflow was 
normal, but the venous part of the 
circulation was slow. There was 
retinal capillary dilation and no capil- 
lary obliteration (Fig 15). Fluorescein 
leaked from the retinal veins, particu- 
larly from small dilated venules, and 
was most marked in the macular 
region. Dye diffased more profusely 
in the macular region by the late 
phase than in any other experimental 
procedure withir this study (Fig 16). 
In one eye fluorescein leakage was 
most marked from the arterioles in 
the macular regien (Fig 17). The capil- 
lary dilation anc fluorescein leakage 
became more prcnounced on the next 
day, and capillery obliteration was 
seen in one eye only. In the remaining 
eyes, on the seventh day, the retinal 
capillaries still filled normally, and 
there was no fluorescein leak. After 
about two weeks the retinal circula- 
tion showed mueh less venous delay, 


and patches cf capillary closure 
became evident After one month 
almost all the capillaries in the 


macular region were obliterated, with 
patchy obliteration in other places, 
and an almost anormal circulation in 
the main retinal vessels. All along, 
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obliteration of retinal capillaries pro- 
gressed (Fig 18); after 3% months 
capillaries were seen only along the 
. najor retinal vessels, having been 
obliterated at other places. 


Group 4: CRVO With Segmental 
Retinal Ischemia 


The segmental retinal ischemia was 
usually produced 18 to 20 hours before 
the CRVO by laser photocoagulation 
of one or two of the main retinal 
branch arteries on the retina, a short 
distance from the dise; when two 
arteries were occluded, these were 
diagonally opposite. The retina in the 
involved segments was infarcted. Im- 
mediately after CRVO, the retinal 
veins were tortuous and engorged, 
most severely in the terminal venules 
of the nonischemic part of the macular 
region and the temporal raphe; the 
veins were less engorged in the 
ischemic than in the nonischemic 
retina. In half the eyes, the ischemic 
retina developed more hemorrhages 
than the normal retina (Fig 19). On 
follow-up observations during the 
next few days, ten eyes developed 
many large blot and/or flame-shaped 
hemorrhages in the ischemic retina, 
with minimal or no hemorrhages in 
the normal retina. In the other two 
eyes where no similar hemorrhages 
were seen, one animal was killed after 
24 hours and the other eye never 
developed retinal ischemia due to 
reopening of the laser-treated ar- 
teries. After one week the venous 
engorgement and hemorrhages 
started to resolve and almost cleared 
after two weeks. 

Optic dise changes and retinal 
changes in the nonischemie zones 
were similar to those seen in group 
l. 

On fluorescein angiography, the 
presence of branch artery occlusion 
and nonfilling of capillary bed in the 
involved segments were confirmed. 
On occluding the CRV, the normal 
retina showed marked dilation of the 

* retinal veins, small venules, and capil- 
.laries, with a markedly prolonged 
venous phase. The border zone be- 
tween the normal and ischemic retina 
showed dilated capillaries (Fig 19). 
The retinal vascular bed in the 
ischemie zone filled completely in a 
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Fig 9.—Group 2. Fluorescein fundus angiogram of same eye shown in Fig 7 and 8 11% 
weeks after occlusion shows further progressive obliteration of retinal capillaries. 





Fig 10.—Group 3A. Composite fundus view of a left eye one day after occlusion. 


retrograde fashion from the adjacent 
nonischemic retina. No fluorescein 
leak from the retinal vascular bed was 
seen. Over the next few days, there 
was no notable change. The retinal 
circulation started to improve; by the 
ninth or tenth day, the retinal circula- 
tion was almost normal in the nonis- 
chemic part of the retina, with no 
appreciable improvement in the is- 
chemic zone. By the third week the 
circulation in the ischemic zone 
started to improve, because of either 


slow recanalization of the occluded 
arterial segment or development of 
collaterals bypassing the block. By 
this time capillary obliteration be- 
came apparent in the ischemic zone 
(Fig 20) The circulation in the 
ischemic segment gradually improved 
with recanalization of the occluded 
segment after four to six weeks, 
although it was slow even after thpee - 
months, by which time the retinal 
capillaries in the ischemic sector 
showed obliteration (Fig 21). 
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Fig 11.—Group 3A. Fluorescein fundus angiogram of a right eye 
30 mines after unciamping the CRA shows normal retinal 


Capillary network. 


Cilioretinal Collaterals 
on the Cptic Disc 


Cilioretinal collaterals on the optic 
disc were seen in only two eyes with 
simultaneous occlusion of the central 
retinal vessels. No other eye showed 
arterial or venous collaterals on the 
optic dise. 

In the 2 eyes with initially 
combined CRVO and CRAO (groups 2 
and 3), the main retinal arteries and 
veins showed very slow fluorescein 
filling from the eptic disc on to the 
adjacent retina. Following was the 
filling pattern: 

l. Retrograde filling of the veins 
only in ten eyes. 

2. Filling of the arteries only in 
eight eyes (Fig 5). 

3. Filling of both the veins and 
arteries in six eyes. 

4. Filling of neitaer the arteries nor 
the veins in one eye. 

In two eyes of zroup 3, angiography 
immediately after the occlusion 
showed filling of the veins only, while 
five to seven hours later only the 
arteries showed filling. 


COMMENT 
In .the present studies the various 


"types of retinal vascular occlusion 


revealed the following: 
1. Central retinal vein occlusion 
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Fig 12.—Group 3A. Fluorescein fundus angiogram of a right eye 
weeks after occlusion shows normal 


retinal capillary 


Fig 13.—Group 3B. Composite fundus view of a left eye 18 hours after unclamping CRA. 
Arrows outline area with ILM detachment; in macular region retinal hemorrhages are 
seen indistinctly through detached ILM. 


alone (group 1) produced only a mild 
VSR, subsiding within about two 
weeks. 

2. Simultaneous CRVO and CRAO 
(group 2) did not produce HR. 

3. CRVO with 2 to 2!5 hours’ retinal 
ischemia (group 3A) did not produce 
HR, except in one eye, and the fundus 
appeared normal after about two 
weeks. 

4. CRVO with 6 to 7!? hours’ retinal 


ischemia (group 3B) produced a pic- 
ture greatly resembling that of HR, 
but the resolution was faster than is 
seen clinically. 


5. In sectoral retinal ischemia com- , 


bined with CRVO (group 4), the 
ischemic part developed changes re- ° 
sembling HR, but the nonischemic 
part showed a mild form of VSR. 

6. Retinal capillary obliteration on 
angiography was seen in eyes of 
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groups 2, 3B, and 4 (in group 4, only in 
the ischemic part of the retina), 
starting one to three weeks after the 
occlusion, patchy at first and exten- 
sive after about three months. 

7. There was no associated retinal 
or optic disc neovascularization in 
these eyes even on follow-up of up to 
nine months. 

These results show that fundus 
changes greatly resembling HR were 
produced only when the CRVO was 
combined with either retinal ischemia 
of 6 to 72 hours’ duration (group 3B) 
or segmental retinal ischemia (group 
4) (HR in the ischemic sector only), 
and rarely in group 3A. In a previous 
experimental study by one of us (S. S. 
H.)" diathermy application to the 
CRV and CRA near their site of entry 
into the optic nerve produced similar 
HR. In retrospect, it is probable that 
the diathermy application occluded 
the CRA only temporarily to produce 
a transient ischemia, since simulta- 
neous occlusion of CRV and CRA 
(group 2) failed to produce HR in the 
present study. Since fluorescein fun- 
dus angiography was not available in 
1963 when the previous study was 
conducted, the presence or absence of 
retinal circulation could not be evalu- 
ated angiographically. Furthermore, 
the present study clearly demon- 
strates that the ophthalmoscope alone 
can give a deceptive impression of the 
state of circulation in the retinal 
arteries. Moreover, it is logical that 
unless the CRA opens again to let 
blood fill the retinal capillary bed and 
builds up an appreciable amount of 
pressure in the capillaries (which 
presumably have been rendered weak 
by ischemia), no retinal hemorrhages 
could possibly be produced. In groups 
3A, 3B, and 4, in which HR did 
develop, blood flow into the ischemic 
retinal capillaries was seen on angiog- 
raphy. This would suggest that tran- 
sient retinal ischemia, but of a certain 
critical duration, is essential for the 
production of HR. 

It must be pointed out, however, 
that in experimentally produced HR 
and VSR, the clinicopathologic find- 
ings were not entirely identical to 
those seen in patients. The following 
are some of the differences: 

1. Experimentally produced reti- 
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Fig 14.—Group 3B. Composite fundus view of a right eye 20 days after occlusion shows 
sheathing of macular vessels and retinal arteries, and retinal degeneration in macular 
region. 





Fig 15.—Group 3B. Fluorescein fundus angiogram of a right eye 30 minutes after 
unclamping CRA during venous phase shows capillary dilation and fluorescein leakage 
from smal! retinal venules and their adjacent capillaries, most marked in macular 


region. 


nopathies usually started to resolve 
after about a week, and after two to 
three weeks most of the evident 
lesions had resolved. On the other 
hand, fundus lesions in patients last 
for months and even vears. 

2. Retinal hemorrhages were much 
fewer in experimertally produced 
lesions than in patients with both 
types of retinopathy. 

3. In. experimental HR, although 


retinal capillary obliteration was seen 
in all the eyes, no microaneurysms or 
neovascularization were seen. Most of 
these features are a constant finding 
in human eyes with HR. 

4. In experimental HR, ILM de- 
tachment in the macular region was 
an almost constant finding, associated 
in some eyes with retinal detachmemt.*, 
This is not usually seen in humans. 

These discrepancies between the 
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Fig 16.—Group 3B. Composite fluorescein fundus angiogram of same eye as shown in 
Fig 15 during late phase shows more marked fluorescein leakage. 





Fig 17.—Group 3B. Fluorescein fundus angiogram of a right eye 30 minutes after 
unclamping CRA and during venous phase shows fluorescein leakage from retinal 
arterial side of circulation, exceptional for this group, in addition to usual leakage from 
venous vascular bed. 


experimental and clinical findings 
may .be cue to multiple differences 
. between the two situations. In hu- 
mans HR and VSR are usually seen in 
elderly patients, frequently those with 
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arteriosclerosis and atherosclerosis of 
the CRA, intimal and endothelial 
proliferation in the CRV,"* and 
compression of the vein, and systemic 
arteriosclerosis, atherosclerosis, and 


| 


- 


` 


other senile degenerative cardiovas- 
cular disorders, plus a high incidence 
of hematologic and biochemical abnor- 
malities?’*+**; their retinal vascular bed 
and circulation are basically sick. In 
contrast to this, the experimental 
monkeys were young and healthy 
(comparable to humans in their early 
teens). 

Even more important is the differ- 
ence in the sites of occlusion. In the 
monkeys it was at the point of exit of 
the CRV from the optie nerve. In 
contrast, the available evidence sug- 
gests that in humans the site of CRVO 
in HR is most probably within or just 
posterior to the lamina cribrosa 
(LC).52921309? The site of occlusion in 
the CRV is an important factor in 
determining whether HR or VSR 
develops. The site of occlusion deter- 
mines the available collateral channels 
that can drain the retinal blood in the 
event of occlusion. The CRV has 
multiple prominent tributaries 
throughout its course within the optic 
nerve and at its point of exit from the 
nerve (Fig 22). The branches in the 
prelaminar region communicate with 
the peripapillary choroidal veins and 
those within the optic nerve with the 
pial veins. In the event of occlusion, 
the branches anterior to the site of 
oeclusion show compensatory enlarge- 
ment and develop into collaterals. 
When the occlusion is in the LC or 
close to it, the only available communi- 
cations are in the prelaminar region, 
which are often insufficient to cope 
with the entire retinal blood supply, 
producing embarrassment in the ar- 
terial circulation. This predisposes the 
eye in susceptible individuals to HR. 
In contrast to this, when the site of 
occlusion is farther back in the optic 
nerve, more collaterals are available, 
and minimal or no secondary arterial 
embarrassment is produced; VSR re- 
sults. Thus, the severity of the clinical 
findings depends partly on the site of 
venous occlusion—the farther back the 
occlusion, the greater the number of 
collaterals available and the less 
severe the retinopathy. In addition a 
young healthy vascular bed has a 
tremendous potential for developing 
collaterals quickly, compared to the 
old and arteriosclerotic vascular bed. 
In the animals, too, the vascular occlu- 
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sion was of sudden onset and nonpro- 
gressive while in humans it is a grad- 
ually progressive process. 





Pathogenesis 


From the results of our study, we 
feel the following represent the most 
likely pathogeneses of VSR and HR. 

Venous Stasis Retinopathy.— The var- 
ious factors operating in old age 
(arteriosclerosis and atherosclerosis of 
CRA and intimal and endothelial 
proliferation in the CRV) produce 
slow narrowing of the lumen of the 
CRV during its course in the optic 
nerve. This would produce circulatory 
stasis and stagnation thrombosis in 
the CRV. Hemodynamic disturbances 
on the arterial side may also play some 
part in the development of this throm- 
bosis. This is suggested by the fact 
that not infrequently the visual dete- 
rioration is noticed by the patient on 
waking up in the morning. It is well 
known that during sleep hypotension 
and bradycardia occur, particularly in 


patients with hypertension, cardiac Fig 18.—Group 3B. Fluorescein fundus angiogram of same eye shown in Fig 15 and 16 


arrhythmias, ete. These produce circu- ^ ien weeks later shows marked retinal capillary obliteration during arteriovenous 
latory stasis, which may complete the phase. 


occlusion in an already partially 
thrombosed vein. Circulatory stasis 
plays an important role in thrombo- 
genesis. It seems that the site of occlu- 
sion in the CRV in VSR is neither in Fig 19.—Group 4. Composite fundus view of a right eye 6% hours after CRVO shows 
the LC nor in the adjacent retrolam- retinal edema and hemorrhages only in distribution of occluded inferior temporal retinal 
inar region, but farther back. This has artery. 
been reported in a few histopathologic 
studies, eg, 6 mm posterior to the LC' 
and at the site of exit of the vein from 
the optic nerve.***' The severity of the 
VSR depends on the site of occlusion— 
the farther back the occlusion, the 
milder the retinopathy. Normally, 
mild to moderate VSR is in itself 
‘ usually asymptomatic. The associated 
| secondary macular edema generally 
produces any visual symptoms. Thus, 
VSR may go undetected, and the only 
evidence left by it may be the 
presence of retinociliary collaterals on 
the disc. The chronicity of VSR in the 
clinieal vis-à-vis the experimental 
. Situation is most probably due to the 
associated arteriosclerotic, atheroscle- 
rotic, and other permanent changes in 
the retinal vessels, cardiovascular dis- 
orders, and hematologic and biochem- 
ical abnormalities. 
In young persons the available 
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Fig 20.—Group 4. Fluorescein fundus angiogram of a right eye 30 
minutes after CRVO shows occlusion of inferior temporal retinal 
artery weth some retrograde flow in its territory. 


evidence suggests that phlebitis of the 
CRV is responsible for thrombosis and 
the fundus appearance. Histopatho- 
logie studies in some o? these eyes 
showed signs of inflammation in the 
CRV in the LC anc adjacent retrolam- 
inar region,” ** as well as in retinal 
veins, without arteriosclerotie or se- 
nile degenerative changes." The in- 
flammatory infiltration may cause 
CRVO either by its invasion of the 
lumen of the vein or by thrombo- 
Eu mo 

We have encountered some patients 
who started with VSR and later devel- 
oped HR. We believe that in these 
patients one possible factor may be 
extension ef the thrombotic process in 
the CRV up to or close to the LC, 
involving and eliminating the promi- 
nent collaterals in the optic nerve that 
previously protected these eyes from 
HR. Other additional factors men- 
tioned belew may also come into play 
to convert VSR into HR. 

Hemorrhagic Retinopathy.—In HR, 
occlusion of -he CRV is most probably 
in the LC or immediately posterior to 
that, as indicated by most of the histo- 
pathologic reports.'^"*' *-** These re- 
ports also sFow that senile changes in 
the wall of the vein and adjacent 
artery markedly narrow the lumen of 
the vein. This would produce circula- 
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Fig 21.—Group 4. Fluorescein fundus angiogram of a right eye 17 
days after occlusion, shows patchy capillary obliteration in origi- 
nally ischemic inferior temporal sector and development of 


collaterals around occluded inferior temporal retinal artery. 


tory stasis. Histopathologie reports 
also show that the accompanying CRA 
also has a narrow lumen due to senile 
degenerative changes.^?"" Among 
these patients there is a high inci- 
dence of hypertension, coronary ar- 
tery disease, cardiac arrhythmias, and 
other cardiovascular disorders, and 
patients with these abnormalities de- 
velop marked systemic arterial hypo- 
tension during sleep. At the normal 
blood pressure the perfusion in the 
retinal vascular bed with a diseased 
CRA may be adequate, and the venous 
stasis produced by the narrow lumen 
of the CRV may remain asympto- 
matic and undetected. A transient fall 
of systemic blood pressure during 
sleep, however, reduces the perfusion 
pressure in the retinal vascular bed to 
a level low enough to produce either 
marked circulatory stasis or complete 
stoppage and retinal ischemia. This is 
further suggested by the fact that 
patients with HR commonly discover 
marked deterioration of vision on 
waking up in the morning. The stasis 
or stoppage of the retinal circulation 
precipitates occlusion in the CRV, 
which is already partially thrombosed 
in them. Thus, the arterial insuffi- 
ciency acts as a triggering mechanism 
in an already diseased CRV predis- 


posed to HR. Once the patient wakes 


up in the morning, the systemic blood 
pressure returns to its usual level, and 
the perfusion pressure in the retinal 
arteries is restored, so that fluorescein 
angiography shows no arterial occlu- 
sion. The transitory retinal ischemia 
produces retinal damage and presum- 
ably also ischemic capillaropathy. The 
CRVO in or immediately behind the 
LC leaves only a few small collaterals 
to drain away the blood. Restoration 
of the arterial circulation in the 
presence of the CRVO leads to a build- 
up of high pressure in the retinal 
vascular bed, which in the presence of 
ischemic capillaropathy produces HR. 
Similar mechanisms have also been 
suggested by others."^" In HR, the 
classical ophthalmoscopic picture 
emerges over a few days." 

In our experimental studies 6 to 7'2 
hours of ischemia was required to 
produce HR in a healthy animal, 
although in one eye it required only 
two hours’ ischemia. In contrast, in 
elderly patients with vascular and 
systemic disorders and with an un- 
healthy retinal vascular bed, ischemia. 
of a much shorter duration may’ be 
enough to trigger the process. Per-' 
haps in these patients, the retina 
suffers from undetectable and asymp- 
tomatic low-grade hypoxia even be- 
fore the onset of HR. In such an 
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Fig 22.—Schematic representation of course and branches of CRV up to its site of exit from optic nerve. A indicates 
arachnoid; CAR, central artery of retina; Col. Br., collateral arterial branches; D, dural sheath; LC, lamina cribrosa; OD, 


optic disc; ON, optic nerve; PCA, posterior ciliar 


subarachnoid space. 


environment, CRVO, combined with 
transient retinal ischemia, produces 
the typical clinieal pieture of HR. The 
chronicity of this condition in humans 
and the associated retinal vascular 
changes with neovascularization are 
probably related to the persistence of 
chronie ischemia during the postocclu- 
sion phase. 

The present study and all the avail- 
able information strongly support the 
important role of ischemia in the 
produetion of HR. Clinieal studies 
have recently been presented that 
tend to contradict this hypothesis.?*- 
A critical review of the cases, how- 
ever, indieates that the patients 
concerned had VSR and not HR, and 
the authors’ conclusions were there- 
fore unwarranted. 

Fujino et al^ occluded the CRV by 
injection of liquid latex in the vein 
from the orbit and consequently also 
oecluded the parent retinal branches 
of the CRV on the optie disc. Thus 
they actually occluded all the retinal 
branch veins in the peripapillary 
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region, leaving no collaterals for circu- 
lation. Their findings, therefore, ap- 
ply to occlusion of all the retinal 
branch veins near the disc, and not to 
CRVO. The authors rightly pointed 
out that this experiment did not 
produce the picture seen clinically in 
HR. 

Retinal Capiliary Closure in HR.— 
The pathogenesis of retinal capillary 
closure in HR is obscure. Fujino et al,” 
in the study mentioned above, found 
endothelial degeneration after one 
day, extensive loss of capillary endo- 
thelium and mural eells after one to 
three days, and further degeneration 
of capillary cells after one week. In 
contrast to that, when the CRV was 
ligated outside the optie nerve, no 
histologic change was seen. It must be 
stressed that these authors produced 
HR of a much severer type than seen 
in our experiments or clinically; in 
fact they produced red infarct. Hock- 
ley et al,^ based on light and electron 
microscopic studies of monkey eyes 
after experimental branch vein occlu- 


y artery; PR, prelaminar region; R, retina; S, sclera; and SAS, 


sion, postulated that, within a few 
hours, the occlusion results in delayed 
perfusion of the blood and leakage of 
plasma from the vessels. Within a few 
hours to a few days, the resulting 
engorgement of the vessels leads to 
thrombus formation with consequent 
stasis and degeneration of the endo- 
thelium and pericytes. Within three to 
four weeks, many vessels in the 
occluded region are reduced to base- 
ment membrane "ghosts." Finally 
(within five weeks), the remaining 
tubes of capillary membrane may be 
invaded by glial cell processes. They 
stressed, however, that they con- 
structed their sequence from observa- 
tions on a series of eyes and that the 
whole progression was not seen in one 
animal. In our studies we saw in 
almost all eyes no capillary closure or 
abnormality soon after the occlusion. 
Capillary obliteration started one to 
three weeks after occlusion. Fluores- 


cein leakage and retinal edema were “w~. 


greatest during the first two to three 
days and almost disappeared by the 
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i nie. the eapillary closure started to 
- appear. The later reached its maxi- 

‘mum about three months after the 
occlusion in eyes with marked ische- 
mia only. In E gt of these findings, 
. we postulate hat capillary oblitera- 
tion in HE is due to endothelial 
changes cause] by ischemic damage, 
and that capllary obliteration is a 
: “hallmark of Tet mal ischemia. . 











Breakdown of Biood-Retinal 
. Barer in CRVO 


.  Fluoresceir ieakage frem the ret- 
inal vessels sp angiography in VSR, 
HR, and retinal branch vein occlusion 
is a well-established phenomenon. In 

. our study, mid leakage was seen in 
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two thirds of the eyes of group 3A, 
mild to moderate leakage in group 1 
(Fig 2 and 3), and severe leakage in 
group 3B (Fig 15 through 17), but none 
in group 2. Normally such leakage is 
prevented by the tight endothelial cell 
junctions. Absence of leakage in the 
eyes of group 2 indicates that ischemic 


damage to the retinal endothelial cells - 


alone does not seem to produce the 
leakage. This supports the views of 
Laatikainen and Kohner.** Distension 
of retinal capillaries and terminal 
venules almost always produces such 
leakage—the more marked the disten- 
sion, the greater the leakage. The 
leakage usually affeets principally the 
venous part of the cireulation. Most 
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probably the raised intraluminal pres- à 


sure and associated distension sepa-  . 
rate the tight cell junctions of the. 
endothelial cells and lead to break- 
down of the barrier. This study also 
suggests that marked ischemia ag- . 
gravates the barrier breakdown. uu 

The  vitreoretinal degenerative NS 
changes and pathologic studies in ^. 
these eyes with experimental retinal 2 
vascular occlusion will be discussed i in n 
subsequent publications. E 
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SPRING CO NTACT LENS WORKSHO Poo yee, TS 
. WEDNESDAY AND THURSDAY, APRIL 12-13, im 8 a n eee 





< WORKSHOPS - 


FITTING THE APHAKE CALCULATING THE LENS AND SOFT LENSES 00 oe 
FT LENS FITTING QUALITY CONTROL - BASIC FITTING AND FOLLOW UP OF HARD LENSES | 
SLIT LAMP PROCEDURES CENS ADJUSTMENTS IN THE OFFICE UNDERSTANDING THE E REFRACI VE ERROR — 
KERATOMETRY INSERTION AND REMOVAL OF HARD re NM d 
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Registration Fee: $15.00 per Workshop. MI ten Workshops: $125. 00 Limited enrollment | 


The Workshops are. designed for Ophthalmic Assi stants and Technicians, e 
as well as Ophthalmologists with imited experience in contact lenses. 
AMA-CME Credit in Category l. | 


For program and further informati ion, please write: 
Jane Stark, Registrar Post-Graduate Institute New York Eve and Ear Infirmary 


310 Fast Fourteenth Street ra York, New York 10003 
Tel. (212) 673-3480 — 








A national registry has been established to collect data on suspected * ^ 
drug- induced ocular side effects. If enough responses suggest a cause | 
. and effect relationship, prospective studies will be done. Please send E 
. us your ideas of previously unst pected, rare, seve re, or u n us ual . 
a drug g-ind uced ocular. side effects. If rting a specific case, please - 
re include th e f ol owi ng: s usp ec te d drug an d. reac ction, age an d rein of x 
3 patient, route of ac dr 


















= ministration, dosage, course of adverse reaction, - 
other drugs taken | at the time, and. your opinion as (to cause. and d : 
D effact. Em 
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Medrol Tablets 


methylorednisolone, Upjohn 


a choice of 6 strengths 
for low-dose and high-dose therapy 


) A y 


800 880 





e 
Upjohn | The Upjohn Company, Kalamazoo, Michigan 49001, U S.A. * 


Eppy/ N 


(epinephryl borate) /9/o, I9/o 


stays in the comfort zone 
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Eppy/N: the most comfortable the laboratory studies and provide you with 
epinephrine available for your samples of Eppy/N 19% and 1% solutions. 
Let your glaucoma patients enjoy the 
glaucoma patients. Cobtfort Zona. 
Eppy/N, formulated at an optimum See summary of prescribing information 
physiologic pH of 7.4, is adjusted to the on adjoining page. \y 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As "Adler. E. H. "Physiology of the Eye; 4th Ed., 


shown above, the relatively slight change in EV NUSBy Co St Louis: PQS9; 1965. 


pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 


contains 100% free base epinephrine, making cian’ : oe 
it readily available for ocular penetration. It i Bames-Hind 
produces no reflex tearing, so dilution is Epinephry Borate 
minimized and your patient benefits from m | Epinephryi Borate 
maximum availability of epinephrine. ien T 
With improved stability Eppy/N provides s: Serile Ophthalmic ; 
outstanding shelf and patient-use life. ed SL di 
Studies have shown that Eppy/N outlasts Ts 
the other borate formulation. Eppy/N pads 
laboratory samples, for example, remained EA ja 
100% potent after 24-hour-a-day exposure to dent S| 
e bubbling air for 64 days. Your Barnes-Hind 7 UST NO 32 Sat tort ton ee 7 


representative will gladly review details of 








pillow talk — 
from Keeler — 


Innovation from Keeler—the new 
headrest pillow. This polyether 





pillow is the answer to secure and 2. Adult Fixation 
comfortable support of the head in (insert 1 removed) 
all ophthalmic procedures. 1. Children's 7 


The head control pillow is support 
designed to accommodate both 
adults and children. Even the 
barrel-chested patient can be 
put in the proper position by 
the addition of an extra 
support cushion provided. 

The firmest control can 
be provided by the 









e removal of the insert forms Miel UR 
within the pillow. CAR DOS MS 
Inexpensive and - A 
autoclavable, the à : 
Keeler Headrest pillow 3. Additional 
by Diversatronics, Inc. support cushion 
is fast becoming standard for barrel-chested patient. 
| equipment. (For extra firm control, 
e (epimet heri borate) con $8.00 “remove ai inserts) 
taining /2% or 1% epinephrine (free This pillow is standard equipment with the new Chan Wristrest. 


base) buffered at pH 7.4, erythorbic 
acid, boric acid, polyvinyl pyrroli- 
done and polyoxyl 40 stearate; pre- 
served with benzalkonium chloride 
0.01%. Eppy/N 2% is isoton.c and 
Eppy/N 1% is milly hypertonic. 


mmm 4KEELERIEN 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-43 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





Indications: For simple oper-angle 
glaucoma. 


Please send me 
KOP85 Headrest at $8.00 Total 


Add $1.50 for postage and handling. 
Calif. orders include 696 sales tax, Pa. orders 696. 


Dosage: One or two drcps in each eye 
preferably a- bedtime or as di-ected. 
The frequency of instillation should 
be titrated tonometrically to the indi- 
vidual response of each patient. This 
requires direct amd continuous medi- 








cal supervision. When used in con- Enclosed is my check for. — Bill me 
junction w:th miotics, the miotic 

should be instilled first. Name 

Warning: Should not be employed Address 

where the neture of the glaucoma has City 









not been clearly established. Con- 
traindicated in a3arrow-angle glau- 
coma. Use with caution in hyoerten- 
sion. 


Zip 





Side Effects: Prolonged use may pro- 
duce extracellular pigmentation in the 
palpebral cenjunctiva which is in- 
nocuous. On rare occasions, systemic 
side effects have been observed. These 
include occipital headaches, palpita- 
tion, paleness, acceleration o? heart 
beat, trembling aad perspiration. 


Caution: U.S. Federal law prohibits 
Üispensing without prescripticn. 


How Supplied: 7.5 ml. glass bottle 
with accompanying sterile dropper. 


Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, California 94086 


Miochol 
Protective 
Zone 


The expanded zone of the iris produced by 
maximal miosis for protection of the vitreous face: 





Pa 
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To demcnstrate how Miochol works, 
a series of surgical procedures per- 
formed >y Herbert J. Nevyas, M.D. 
were filmed at the Scheie Eye Institute, 
Philadelphia, Pa. 

Preoperat ve orders called for a 
mydriatic drop regimen of 296 cyclo- 
pentolate and 1096 phenylephrine, q 
10 minu®s, starting ore and one-half 
hours before scheduled surgery. Fol- 
lowing cataract removal, the anterior 
chamberx was irrigated with 0.5 cc 
Miochol. 

Sequentia! photcgraphy and si- 
multanecus motion picture filming per- 
mit the selection of Before photo- 
graphs Mowing the operative field at 
the moment before Miochol irrigation, 
when preoperative dilating drops and 
retrobulbar bloc« have produced max- 
imum dilation. 


MIOCHO.* 
(Acetylcholine Chloride) 
INTRAOCULAR 


See inser for full prescribing information. 


Indications: To obtain complete miosis in 
séconds, by irrigation of tne iris after de- 
livery of he lens in cataract surgery, as 
well as im penetrating keratoplasty, iridec- 
tomy and other anterior segment surgery 
where rapid, complete miosis may be re- 
quired. 

Contraincications: There are presently no 
known contraincications to the use of 
MIOCHO! (acetylcholine chloride) Intra- 
ocular. 


Prctective miosis ...in seconds 





After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the Before 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...the ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 
cation, cryosurgical extraction, or con- 
ventional tumbling technique, con- 
sider Miochol for the prevention of 
prolapse and protection of the vitreous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Miochol. 


Precautions: In the reconstitution of the 
solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtained quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterior or pos- 
terior synechiae, may require Surgery prior 
to administration of MIOCHOL. In cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has not been used. 

Adverse Reactions: There have been no 


Filmed during surgery 

by Herbert J. Nevyas, M.D., 
at the Scheie Eye Institute, 
Philadelphia, Pa., 

William Nyberg, R.B.P., 
photographer 


Before 
Miochol 


Patient: A.M. 

(Male. Age 74) 

Dx: Posterior 
subcapsular cataract 
Procedure: 
Phacoemulsification 


35 seconds 


after 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 1% Miochol 
instilled in anterior chamber 


In cataract surgery, 
when seconds 
often matter... 


MIOCHOL 


(acetylcholine 
chloride 20 mg) 
provides protective 
miosis in seconds 


known adverse reactions to MIOCHOL 
(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize A 
1. Immediately before use remove protec- 

tive cap. 2. Give plunger-stopper a quarter 
turn and press to force solvent and center 
rubber plug into lower chamber. 3. Shake 
gently to dissolve solid. 4. Cleanse 
plunger-stopper top with 70% enthanol or 
other suitable germicide. 5. Discard univial 


after use. e 757-8 


SMITH, MILLER & PATCH* 
Division Cooper Laboratories ( P.R.) Inc. 
San German, P.R. 00753 . 





> SUPERBLADES, designed for Keeler 
-.. Optical by Medical Workshop of Holland, 
— are the world's sharpest stainless-steel 
case-hardened micro-surgery blades— 
. comparable in sharpness to diamond 
knives. 
us . Pre-mounted in plastic handles and 
"e packaged sterile. 


P" Disposable blade /handle units are gas 
"^ sterilizable and re-usable. 


e With super-sharp point, sectioning | 
technique requires hardly any pressure. 

15°-angied blade for corneal - 

puncture and suture removal. 


30°-angled blade for full-depth 
corneoscleral section. 








45°-angied blade for half- 
depth corneoscleral section. 


. Keeler's new SUPERBLADES. 
Points well made... and well taken. 





Actual bi | 


Use this convenient form to ibid your order. 


: Please s gend me the following: 


es -15*-angled blade(s) Up to 5 blades 
D i 25 a0 Sha led blade(s) $5.00 ea. 


3 ————45"-angied blade(s) 6 or more blades - 
* $4.50 ea. 


| (Minimum: order.. mE Sales tax 
| where applicable. 


"Enclosed is my check for... Bill me. 









Te Continui ing Education of a x 
Baylor College of Medicine announces - 


PRACTICAL. VISUAL ELECTRODIAGNOSIS 
a course 


Aprit I. 8, 9, 1978. 
Houston, Texas 


Faculty: Robert P. Borda, Ph.D. . Alice R. McPherson; M.D. 

Robert W. Knighton, Ph.D. A Linn Murphree, M.D, 

John A. McCrary, HE, M.D. i 

This course emphasizes practical clinical applications of a 

the visual evoked response, the electroretinogram and the | 
electro-oculogram. Part ticipants are given the opportunity to |. 
practice recording and measuring techniques ADM LE B 
A d 1 credit hours. i e 


ition: $250.00 Enrollment limited. 
Sponsored by: 


Departments of Neurol logy and Ophthal mology - 
Baylor College of Medicine 
Houston, Texas — 
For further information contact: P 
Robert P. Borda, Ph.D. 
Visual. Electrodiagnostic Laboratory 
Neurophysiology Service 
The Methodist Hospital 
Texas Medical Center 
Houston, Texas 77030 
(713) 790-3105 





THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES 


A PRACTICAL COURSE ON PERIMETRY 
= MONDAY, MARCH 20, 1978 
DEFINITION CLASSIFICATION INSTRUMENTATION 
TECHNIQUE EVALUATION r 


A practical course on perimetry, with special ampliasis on | 
the proper use of the GOLDMANN type perimeter, for ha 
Ophthalmic Assistants. EE 


Given under the direction of G. Peter Halberg, M.D., F.A. G. S 
with the assistance of Phyllis Blumenthal, C. 0., C 0. d 





od Gk ode kok k 


Fee: $125.00 | 
Course limited to 8 students a 


-Ophthalmic Assistants, sponsored by an Ophthalmologist, are 


eligible. 
For additional informati ion, please write: 


jane Stark, Registrar 

Post-Graduate Institute - 

New York Eye and Ear Infirmary 

310 East Fourteenth Street s — m 


New York, New York 10003. "e. 3 





oA simple. and informativa method is 


.. described for determining the type and 
. extent of cələr defects. The subjects’ 


| responses are registered automatically on 
| city diagram that is based on 
" We. newtoniar- model. ‘Color defects are 
dily identifiable by a skewing of the 
“normal certral gray area toward. the 
detectively pesceived color. The examina- 
lon permits independent variation of hue 
. . and satusatiorrfcr each color and requires 
= Jess than five minutes for the entire proce- 
dure. Unlike corventional color tests, the 
present methoc indicates exactly what 
colors are er are not seen at t any level of 
saturation. 
(Arch Ophtkaimol 96: 331-334, 1978) 














A the cersiderable literature indi- 
cates,’ the clinical testing of 
color vision 53 an inexact science. One 
recent investigator stated, “...no 
clinical test reliably measures. the 
extent of a eolour vision defect.’ 
The Ishihara and other cds 
chromatic peates* that use variously 
colored dots of equal chromaticity are 
popular screening devices, but they 
. give false-pesitive results and meager 
~~ information. especially i insome neuro- 
j logie disorders and. in some cases of 
~~ field defeets.* The Nagel anomalo- 
scope, whick uses variable mixes of 

"eer light to match a stan- 
dard yellow can be used to identify 













-< gome red-green defects but is unsuit- - 


able for qazntitating severe color 
[S abnormalities. 
—— target of the standard anomaloscope 
precludes its use in the presence of 








p Accepted Bor-publieation Jan 24, 1977. 

From the Clinisal Branch, National Eye Insti- 
tute, National. notitutes of Health, US Depart- 
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Moreover, the small 


by a New Principle 


.— Ralph D. Guakel, OD, David G. Cogan, MD 


central scotomas or lowered visual 
acuity. The easily 


panel D-15 and the more cumbersome 
100-hue test, which are based on 
comparisons of color saturation, yield 
little information as to the degree of 
the color anomaly and frequently 
confuse the red-green defects. 
Standard systems of color designa- 


tion are not readily adaptable to clin- 
ical use. Thus, although the system of 


the Commission Internationale de l 
Éclairage has been used by colorim- 
etry specialists since 1931, it is not 


generally understood by clinicians and- 
the apparatus for determining chro- 


maticity coordinates is not generally 
available. The Munsell system pro- 
vides an atlas of color chips for 


comparing paint colors but neither it — 
chromaticity circle is the bas 


nor other similar systems have at- 
tained usefulness in defining color 
defects. 


A PRACTICAL 
CHROMATICITY SYSTEM 


Thus, the great need in color anal- 


ysis is for a chromaticity diagram that 
wil show at a glance the color or 
wavelength and the degree or thresh- 
old for the perception of each color. 
This ean be done readily on the chro- 
maticity circle first discovered by Sir 
Isaac Newton, in approximately 1725 
(Fig 1 and 2). Unlike the color trian- 
gle, which has unfortunately become 
more or less traditional, the circle 
includes all of the saturated colors. 
Any diameter of this chromaticity 
circle represents two complementary 
colors, which when added together 
become neutral or white at the center. 
If blue, green, and red are considered 
to be the primary colors, then adding 
them in effectively equal amounts will 


also produce white, shown in a small. 


administered 
Farnsworth dichotomous color test 


: — variable Mri: 


colors that diminishes n graduatly’ | 














































area at the center of the ciré 
these colors in the proper proportion 
will produce all other hues at 
of saturation. Mixing green. 





saturation to à small white or t nenti 


a eli is e with a rela- 
tively simple instrument that seems 
appropriately called the chromagraph. 
It will Vise any color at any de! | 
avenni size, and "dh: me 

which it plots any conceivable color- 
defect simply as an enlargement. oro 
extension of the normal neutral area. zd 


METHODS AND MATERIALS 


Figure 3 represents the instrument. ina. 
partially cut-away schematic diagram. The . 
light source A is a photo-enlarger | bulb that 
is stated to have a color: temperati 
about 2,850° Kelvin, which pro 
pleasing white that approximate: 
A concave mirror Bis placed b: 
to increase its effectiveness 
plate of heat-absorbing: E 
protect the gelatin filters. T 
are mounted between -she 
parent plastic in a 117-mm 1 m 
in a square aluminum plate D, whi 
around freely without. rotation on. ball 
bearings at each corner. Unlike the recti- 
linear arrangement used in some earlier 
instruments,’** this filter consists of three 
equal sectors of. gelatin filters (Wratten 
No. 29 [red], 47 [blue], and 6l [green ]), 
balanced with neutral density to; rive whi 
at the center of the circle. 
device E moves with the filter pl 


100% Green 





0% Red 0% Blue 
(Turquoise) (Yellow) 


100% 100% 
Blue Red 





0% Green 

(Magenta) 
Fig 1.—Hand-colored representation of chromaticity circle. If Fig 2.—Chromaticity triangle, basic to Commission Internationale ` 
colors displayed on chromagraph screen could be reproduced de l'Eclairage system shown as part of chromaticity cifble. More 
faithfully in pigments, a color-defective person would see his own color area lies outside triangle than is included within it. 
defect as enlargement or extension of small, normal neutral area 
at center. 


i 
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NORMAL ENLARGED 
NEUTRAL NEUTRAL 
AREA AREA 
Blue Red Blue Red 











RED BLUE 
SECTOR SECTOR 
DEFECT DEFECT 
GREEN YELLOW 
SECTOR SECTOR 
DEFECT at DEFECT 
Fig 3.—Chromagraph: A indicates light source; B, concave mirror; 
" C, heat-absorbing glass; D, aluminum plate; E, marking device; F, 
bulb; G, record card; H, viewing screen; and |, prism. 
R-G B-Y 
; BAND : BAND 
Fig 4.—Samples representing eight common types of chromagram DEFECT DEFECT 
found in examining 140 subjects (280 eyes) selected from hospital 
patients and employees. 
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Comparison of Results of Four Types of Color Tests* / 
Normai Enlarged Blue- i; 
Present Neutral Neutral Red-Sector Green-Sector Red-Green Blue-Sector Yellow-Sector Yellow 3S. 
Defect Defect Defect Defect Defect 





Protan 


Deutan 10 


Deutan 





5 








*Subjects are indicated as failing a test if they were unable or unwilling to cooperate. Most “Indeterminate” cases are so marked because it was not 
possible to distinguish between prctanomaly and deuteranomaly by that test method. 


pressing the bulb F makes a punch-mark in 
the record card G. A 50-mm viewing screen 
H is situated at the upper end of the double 
mixing block or prism I directly over the 
center of the filters. 

The chromagraph is used under subdued 
illumination, as reflected light reduces the 
effective brightness of the viewing screen. 
Dark adaptation is not a problem, as 
adequate stabilization at that comfortable 
light level is attained in the few minutes 
required for explaining the test. The 
subject is first asked to name various 
colors, including neutral, as they are 
produced on the screen, partly as a test of 
color vocabulary and partly to arouse inter- 
est. One eye is eccluded and the neutral 
area is located to the satisfaction of the 
subject and, hopefully, the examiner. The 
control handle is then moved slowly in any 
direction until the subject ean see and 
name a trace of celor. That point is marked 
directly on the record eard by pressing the 
bulb, and the control handle is returned to 
the neutral area to begin the search for 
another color threshold. This is repeated 
until the examiner considers the neutral 
area to have been adequately explored and 
circumscribed. In most norma! subjects the 
neutral area is about 5 or 6 mm in diameter 
with this plotting scale, requiring only six 
or eight points to outline it conclusively. In 
_pibjects with defective color vision the 
neutral area may be greatly enlarged and 
irregular, requiring many threshold points 
and some repetition for confirmation. 


When the examiner is satisfied with his 
results, the record card and the occluder are 
changed and the procedure is repeated to 
obtain a chromagram for the other eye, 
both usually being completed in less than 
five minutes. 


COMPARATIVE RESULTS 
OF COLOR TESTS 


Approximately 140 subjects have 
been tested for defective color vision 
by three conventional methods and 
the results compared with the present 
chromaticity diagrams  (chroma- 
grams). Subjects ranged in age from 4 
to 80 years, and no distinction was 
made between acquired and con- 
genital defects. The high percentage 
of positive results was to be expected, 
for many of the subjects were re- 
ferred because of presumed color 
defects. 

Those examined to date correspond 
roughly to the eight types illustrated 
in Fig 4. A general summary and 
comparison of the findings by the four 
test methods is shown in the Table. 
Apparent is the large number of 
responses that were failed, indetermi- 
nate, or contradictory by the conven- 
tional tests but which were definitely 
categorized by the present method. 

The first column in the Table shows 


the number of eyes having the small 
neutral area typical of normal color 
vision and the uniformly normal 
responses obtained by the other tests. 
The second column shows the number 
of eyes found to have either generally 
or selectively weak color discrimina- 
tion, shown as an enlarged neutral 
area (shaded in Fig 4) and how they 
were classified by the other tests. The 
other columns show the number of 
eyes having no perception to a single 
pure color or to a complementary pair 
and how they were classified or failed 
by the other tests. The importance of 
the sector defects becomes obvious 
when one remembers that in every 
case the shaded area has no color 
perceptible to the subject. By su- 
perimposing the complete color circle, 
the extent of the defect could be 
determined with relative precision. 


COMMENT 


There is good agreement among the 
tests where the subjects have obvious- 
ly normal color vision, but consid- 
erable disparity in the results for all 
others. According to these test results, 
an enlarged neutral area may be 
symmetrical to all colors or it may be 
elliptical and oriented toward one 
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color or to complementary colors. In 
either ease the defect may be too 
slight to be indicated or too bizarre to 
be classified consistently by the 
conventional tests. When the neutral 
area becomes very large, classification 
becomes even less predictable with the 
ordinary tests, as might be expected 
in generalized poor color discrimina- 
tion. 

It appears that the color "anopias" 
(complete lack of perception to a 
single color or to a color pair) are 
characterized by neutral sectors or 
bands that extend from the center of 
the circular diagram all the way out 
through maximum saturation of the 
color or colors of the defect. On the 
other hand, in the color “anomalies” 
(incomplete losses) the neutral area 
may be enlarged symmetrically to all 
colors or it may be selectively inclined 
toward one or two colors without 
extending into the saturated region. 
In the Table all of the anomalies are 
combined with cases of generalized 
poor discrimination under the column 
heading “Enlarged Neutral Area.” 

Complete sector defects have been 
found repeatedly in blue, green, 
yellow, and red, and there is prelimi- 
nary evidence that in acquired cases 
each type of defect is associated with 
a different kind of disease state. Five 
complete red-sector defects have been 
found to date, and they appear to be 
associated with demyelinating dis- 
eases. Complete red-green and blue- 
yellow band defects appear to be 
fairly common. 

Some investigators object on gener- 
al principles to the use of color naming 
as a criterion for evaluating color 
vision, but others find it remarkably 


1. Wright WD: The Measurement of Color. 
London, Adam Hilger Ltd, 1968. 

2. Armington JC, Biersdorf WR: Color vision. 
Ann Rev Psychol 14:93-114, 1963. 

3. Fishman G: Techniques, merits and limita- 
tions of basic tests for color defects. Surv 
Ophthalmol 15:370-373, 1971. 

4. Linksz A: Color vision tests in clinical prac- 
tice. Trans Am Acad Ophthalmol Otolaryngol 
75:1078-1090, 1971. 

5. Neubauer O: Comparing methods of exami- 
nation in acquired color vision deficiencies. Mod 
Probl Ophthalmol 11:19-21, 1972. 
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good even when there are known color 
defects. It is noted that subjects with 
broad red-green band defects never 
report seeing green (they call it 
yellow) and rarely call any color red. 
Quite understandably these people 
call magenta and purple blue, since 
they do not perceive the red compo- 
nent. Thresholds are marked where 
these subjects consistently begin to 
see a color, if the misnaming can be 
construed as beinz logical. 

There should be no problem with 
color naming in cases of acquired 
defects, as these subjects have experi- 
enced all colors and are not likely to 
lose their terminology. True con- 
genital achromats have no concept of 
color, and when confronted with the 
chromagraph they will only say that 
blue is lightest, green next, neutral 
next, and red is the darkest." 

A true dichromat has probably 
learned to name two of the three 
primary colors correctly, but may 
include with them some mixtures that 
would not be accepted by a normal 
trichromat. "Pure" colors in the area 
of his defect may appear darker or 
lighter, but probably still neutral, and 
will be plotted accordingly. 

It appears likely from these studies 
that "green" defects, as in deuter- 
anomaly and deuteranopia, would be 
more properly ealled “blue-green,” 
which is complementary to red, and 
they may be included in protanopia. 
"Blue" defects are usually found to be 
more violet than blue. 

It is well known that size of the test 
field is a factor in the perception and 
discrimination of eolor, but with the 
chromagraph the subject can choose 
his viewing angle and distance from a 
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screen of ample size, unless the exam- 
iner wishes to restrict the field for 
special reasons. 


CONCLUSIONS 


The conventional color tests, wheth- 
er used singly or in combination, give 
incomplete and contradictory infor- 
mation regarding the colors a subject 
can discriminate or those colors he 
fails to discriminate. The results 
should be considered only as screening 
data that may give some clues as to 
the general area of deficiency. Even 
this fails in many cases of neurologic 
and visual-field defects. 

The chromagraph measures within 
physiologic limits the thresholds to all 
colors and plots them as points, delin- 
eating a color-free area within which 
the subject ean perceive no golors. In 
defective color vision this is shown as 
an enlargement or extension of the 
normal neutral area, always found at 
the center of a circular chromaticity 
diagram. This test, in contrast to the 
others, leaves no doubt as to which 
colors are seen and which are not seen 
at any level of saturation. Paradoxi- 
cally, anomaloscope readings in severe 
defects are not color measurements at 
all. Regardless of how much they are 
belabored, they are still only bright- 
ness matches that are of unknown 
relationship to color perception. 

In the present study eight types of 
chromagram have been identified, 
and it is certain that the anomalies 
included in "Enlarged Neutral Areas" 
can be subdivided. Comparison of the 
eight types with conventional test 
results has shown consistent agree- 
ment only in the normal column. 
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Midwest Intraocular Lens Implantation Course 


Course sponsor and director: Aziz Y. Anis, M.D. 
Co-sponsor: Scientific Sessions Committee of the Nebraska Medical Association 












Faculty 







Aziz Y Anis, M.D. F. Thomas Ellingson, M.D. David J. McIntyre, M.D. Kazimirs Stivrins, M.D. 

Lincola, Nebraska Bismarck, North Dakota Bellevue, Washington Lincoln, Nebraska 

William Bourne, M.D. John E. Gilmore, M.D. Stephen A. Obstbaum, M.D. Larry W. Wood, M.D. 

Roche ter, Minnesota Santa Monica, California New York, New York Lincoln, Nebraska 

Donale E. Dickerson, M.D. Herbert Gould, M.D. A. Raymond Pilkerton, M.D. Robert N. Audi, Ph.D. 

Santa Monica, California White Plains, New York Washington, D.C. Lincoln, Nebraska 
David D. Dulaney, M.D. Malcolm A. McCannel, M.D. Dennis D. Shepard, M.D. 
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This course is meant to teach the surgeon the principles and latest advanced techniques of implantation of 
the variou- intraocular lens designs. Different schools of thought are represented to give the course an over- 
all objective attitude. The course will comprise of: observation of live surgery and video-tapes of different 
techniques, observation of short and long term post-operative patients, didactic session, practical session 
with animal and cadaver eyes with the operating microscope. Participants will receive the Shepard Intra- 
ocular Lers Manual as part of the registration fee. 


Topics 

1. History c* IOL manufacture. 9. The value of anti-prostaglandins and nutrient irrigating 
2. Indications and contraindications. solutions. 
3. Pre and post operative care. 10. New surgical instruments for new techniques. 
4. Calculations of POL power. 11. Corneal problems with IOL and specular microscope 
5. Techniques of implantation of the Anis, Binkhorst, studies of corneal endothelium. 

Fyodoro *, Worst-Medallion, and Choyce lenses. .. 12. Retinal and vitreous problems with IOLs and their 
6. Intracapsular and extracapsular techniques. management. 
7. Secondarv implants. 13. Ethical and legal aspects of intraocular lens implanta- 
8. Intraope ative difficulties and post operative complication. tion. 


"As an organization accredited for con tinuing medical education, the Scientific Sessions Committee of the Nebraska Medical 
Associatioa certifies that this continuing medical education offering meets the criteria for no less than 18% hours of credit 
in Categor» | of the Physician’s Recognition Award of the American Medical Association, provided it is used and completed 
as designed.” 
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FEE $550 RESIDENTS $300 
Make check payable to Midwest Intraocular Lens Implant Course. Registrations must be in our office before April 5. 
Name AMA Number 
er -u- 0 UR ee ee ETE 
VEND SRELE N Ee Re eee en NR NUM. LE AEVAMEITECÓN E SIR 7589 D AN ae 
City State Zip 
Phone  . ) 


Area code 


| would lixe Radisson Hotel reservations. 

Single s23[ ] Double $29[_] ^ Thurs. Apr. 20 [ | Fri. Apr. 211. Sat. Apr. 22]. | 
Time of arrival 
Date of departure Time of departure 


Enrollment is limited. If course is filled upon receipt of your fee, please check below: 
Apply to Nov., 1978 course[ | Refund | | 














Mail check and registration to A. Y. Anis, M.D., 100 No. 56th Street, Suite 303, Lincoln, Ne. 68504 
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They're all i 
Ameri 
News! : 


New health care legislation. New federal regulations. 
New state laws. New delivery systems. Every day there's 
a lot happening in the world of medicine that could af- 
fect the way you practice medicine now and in the 
future. 

What's the best way you have to keep yourself up to 
date on the latest developments? American Medical 
News! No other publication can match it in providing 
you with timely, comorehensive coverage of the news in 
medicine. Here's why: 


WASHINGTON'S WEEK 

Written by a veteran Washington reporter, this week- 
ly column gives you insight into what's happened and 
what's likely to happen in Congress and the federal 
regulatory agencies. 


MEDICINE'S WEEK 

Who and what made the news on the natiorfal and in- 
ternational medical scene? You'll find all the 
highlights neatly capsuled in this weekly section. 


EDITORIALS 

Here's where organized medicine speaks out, ex- 
pressing its views on the issues of concern to the 
profession, on the practice of medicine, and on the 
health care of the American people. 


MY OPINION ARTICLES 

In this weekly department, medical leaders and other 
health care experts share with you their own frank 
and independent views on topical subiects. 


FEATURE ARTICLES 

Each week, you'll find articles featuring in-depth 
reporting on subjects of vital interest to you, such as 
health care legislation before Congress, federal 
medical and drug regulations, and court actions. 


IMPACT 

This monthly section puts the news of medicine into 
focus through a thoughtful, in-depth examination of 
the social forces affecting medicine. In their pro- 
vocative articles, a wide range of health care 
authorities seek to explain what is happening in the 
doctor's world, what forces are shaping your life and 
practice, and what is likely to come. 


LETTER PAGE 
Here's where you and your colleagues can step up 


and express your likes and dislikes on what's hap- 
pening in medicine. 








Give American Medical News just 30 minutes a week; 
it will give you all the news you need to know about 
what's happening in the practice of medicine. 


American Medical 
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In four available concentrations- 
to satisfy individual patient 
requirements. 


o Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.0396 strength — which probably has no 
greater potential for side effects than 
pilocarpine. 

a Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 





See next page for prescribing information. 
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Subacute or chronic angle-closure glaucoma after iridectomy c 
where surgery is refused or contraindicated. Certain non- 
secondary types of glaucoma, especially glaucoma follow: 
Cataract surgery. WE 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. ed Co 
Contraindications: 1. Active uveal inflammation. = à 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. PNGUESES ER 

3. Hypersensitivity to the active or inactive ingredients. — ero 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase _ 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. LE yk 

2. Succinylcholine should be administered only with great . 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. | 

3. Caution should be observed in treating glaucoma with JE 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- _ a 
tions for myasthenia gravis, because of possible adverse additive - ES 
effects. | NECS Y j E 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. T ia ; 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
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cautiously because of the intense and persistent miosis and 7. Paradoxical increase in 
ciliary muscle contraction that may occur. . antcholinesterase instillatio 
3. While systemic effects are infrequent, proper use of the drug ing a sympathomimetic myd 
requires digital compression of the nasolacrimal ducts for a . . Overdosage: Antidotes are atropi 
minute or tWo following instillation to minimize drainage into the PROTOPAM* CHLORIDE (pralid 
nasal chamber with its extensive absorption area. The hands intravenously; artificial 
should be washed immediately following instillation. How Suppl 
4. Temporary discontinuance of medication is necessary if - for dispensing 0.03% solut | 
salivation, urinary incontinence, diarrhea, profuse sweating, ; solution; 6.25 mg package for 0.12596 solution; 
muscle weakness, respiratory difficulties, or cardiac irregularities _ package for 0.25% solution. Aiso contains po 
occur. | 


5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workersinplants — — » 
manufacturing or formulating such products, etc.) should be S SM A Re T UE oer ] e 
warned of the additive systemic effects possible from absorption e e e i. 
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of the pesticide through the respiratory tract or skin. During — Boos SCA NER. 
periods of exposure to such pesticides. the wearing of respiratory — Aoc Ophthalmos Division AE 
masks, and frequent washing and clothing changes may be y | AYERST LABORATORIES 


advisable. _ 
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What happens when a medical emergency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA's Department of 
Emergency Medical Services focus on setting up 
effective emergency care programs. ..in an entire 
hospital...in the hospital's emergency department... 
in an airport...within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community's particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, 535 N., Dearborn St., Chicago, 
IL 60610. Please specify title, OP number, and 
include payment with your order. 


PUBLICATIONS | 


, Categorization of Hospital Emergency Capabilities 
OP-387) $.55 

»e Commission on Emergency Medical Services of the 
MA sets forth recommended guidelines for four cate- 
ories of ‘hospital emergency services for adults, chil- 
ren and infants, inc: luding newborns, that could function 
| community Systems of emergency medical capa- 
tios, | | 








mergency Department--Handbook for Medical Staff 
OP-131. $2.00 

-How can the emergency department be an effective 
E: rea for. medical education? What are its legal dod 
tions? These and other related topics are explored i 


t his mahual which helps to establish workable I. 








-to problems; in: the. Piel ey bc. UE able 
November 1976) | 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75. 

in an effort to upgrade emergency medical care. and | 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical. Services 
provides guidelines wh! ch deal with the establ ishment 
of community councils on emergency medical services 
and the various stages of devel loping good emergency 
medical services. "xc" NES . cd 


Airport Emergency Medical Services A 
(OP-085) $.85 A 


This new guide outlines: the major functions of; an emer- 
gency medical services plan, plus the. key elements 
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providing such services, which should be common toa? 
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The Fison has a hang-up. 


And that’s a switeh. 


An on-the-wall idea for your indirect oph- 
thalmoscope: the Indirect Hanger Unit from 
Keele-. Nct only will it provide you with a 
convenient spot to place your indirect when 
you're not using it, it saves you time and effort 
when you are. Easily mounted on any wall, the 
Unit fanctions as an on/off switch, automatically 
powering the indirect when you lift it from the 
Hanger. À rheostat enables you to adjust the il- 
lumination to your requirements. 


Though it was engineered for use with any 
indirect, the perfect complement to the 
Keeler Hanger Unit is the Keeler indirect: 
The Fison Indirect Ophthalmoscope (pic- 
tured}. A complete examination system, the 
Fison features a broad range of standard acces- 
sories, including a hinged, bi-mirror teaching at- 
tachment to provide a view for two independent 
observers. The Fison filter wheel is detachable; 
the Venturi-section cooling cowl makes this indi- 
rect oae of the coolest and most comfortable avail- 
able. And the stereoscopic view, coupled with the 
range of available lenses, affords the doctor a 
clear, brilliant 3D fundus image. 


To sare time and effort during your examinations, l 
put our Fison and its Hanger Unit together, then 
hang it all. Call or write for details and 
specifications. 


—M 


456 Pa-kway Lawrence Park Industrial District, Broomall, PA 19008 
Philadelpmia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland e 
Call toll free: 800-323-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA C C [ 
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included on various aspects of cataracts and cataract 
retinal detachment, eye injury, glaucoma, crossed 
plastic: surgery, corneal. transplantation, eve removal, 
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s will find in this book a means to deal with the 
needs of informed consent as well as the ethical obli- 
| of providing information relevant to the patient's 
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be eorge L. Adans, Baylor C ble M Medicine. 

Texas; and Sherwin H. Sloan, UCLA School of 
; Los Angeles. (11 Contributors) A number of spe- 
phthalmological problems and topics related to emo- 

and psychiatric difficulties are presented in this 
nique, ground-breaking volume. The first chapter is an 
lustrated. account of "The Eye and T” in ancient and 
C times. This is followed by discussions of reactions 
to the loss of sight, eve symptoms with no organic disease, 
stress and strabismus, and the psychiatric referral of visually 
indicapped patients. Helpful diagnostic and management 
Adeas for children hospitalized with strabismus, black patch 
psychosis, status medicamentosus, and factitial eye prob- 
[ems are also presented. '77, 180 pp., 29 iL, 4 tables, $12.50 































ELECTRONYSTAGMOGRAPHY: Technical Aspects and 
| Atlas by Joseph U. Toglia, Temple Univ. Health Services 
Center, Philadelphia. Technical assistance from John 
Egyed. This atlas covers the technical aspects of 
lectronystagmography and illustrates its applications in 
fields of neurology, otology and ophthalmology. The 
cies of the text covers the history of nystagmog- 
y, technical aspects, vestibular tests used by neurolo- 
4 "and ENG laboratories, guidelines for the 
terpretation of ENG records, and clinical and ENG evalu- 
"of. spontaneous and induced nystagmus. The second 
ction. consists of two atlases: the first illustrates the tech- 
il aspects; the second is divided into three parts showing 


records pertinent to neurology and other disciplines. 
y 68 pp- $9. 205 3 tables, $13,50 








XICOLOGY OF THE EYE: Drugs, Chemicals, Plants, 
noms (2nd Ed.) by W. Morton Grant, Harvard Univ., 

lon, lassachusetts. 5. The purpose of this enlarged Sec ond 
vis to bring. together many of the new reports which 
ve been published i in the last few years conc erning drugs, 
micals, venoms and plants involving the eyes. An intro- 
section. has been added to provide an outline of the 
cts iiri accor ding to ded Symptoms. and 





info ormation. and. source PERLE es, DR occasion: al orig- 
al observations indexed alphabetically by names of sub- 
| s. Inc reased. attention has been given to observations 
on intraocular: pressure and. to nonocular effects of drugs. 
E Tf; 1216 Pb» A tables, $47.50 
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EYE SURGERY: ‘Tnnovations. and Trends, Pitfalls, Coni- b" 
plications edited by R. M. Fasanella, Yale Univ. School of 
Medicine, New Haven, Connecticut. (14. Contributors) In- 
novations and present trends are discussed in this book 
along with various complications of corneal surgery. Cur- 
rent types and tec hniques. of prosthokeratoplasty are enu- - 
merated along with” complications and results. 

Complic ations are desc ribed for intraocular lens implanta- 
tion and for glaucoma surgery, phacoemulsification, retinal 
detachment surgery, and for plastic surgery of the eyelids. 

Special diagnostic tests, sites and surgical procedures are. 
discussed for management of the displaced lens. Also in- 
cluded are microsurgical infusion- aspiration cutting instru- - 
ment indications and techniques, innovations in lacrimal 
surgery and surgery of the extraoclar muscles, and the med- i 
ical approach to complication of intraocular surgery and. 

wauma. 77, 352 pp. (6 3/8 x 9 5/8), 106 il. (25. in color), 25 
tables, 829.50 


CRYOSURGICAL ADVANCES IN DERMATOLOGY 
AND TUMORS OF THE HEAD AND NECK edited by 
Setrag A. Zacarian, Boston Univ., Boston, Massachusetts. 
Foreword by John G. Bellows and Edward A. Kfull. (il 
Contributors) This treatise is a most comprehensive review 
of cryosurgery for the management of both benign and 
malignant tumors of the skin, oral cavity, and head and 
neck. The skills and knowledge of dermatologists, ophthal- 
mologists and surgeons are interwoven in the chapters of 
this monograph. The difficult area of eyelid tumors is thor- 
oughly discussed, clearly outlining the preservation of the 
lacrimal duct from freezing. C cx success in management 
of trichiasis is also discussed. 296 pp. (7 x 10), 473 il. 
(122 in color), 31 tables, i 


A DECISION-ORIENTED MANUAL OF RETINOS- 
COPY by Stephen Mark Weinstock, Largo, Florida, and 
Jonathan Dine Wirtschafter, Univ. of Kentuc ky, Lexington. 
This step-by-step guide to retinoscopy is based on the 
analysis of the Copeland technique of streak retinoscopy 
and was designed to help beginning students of retinoscopy 
estimate refractive errors. Movement pattern diagrams, di- 
dactic instructions and flow charting techniques will en- 
hance the speed and efficiency of the reader and allow him 


to develop this skill to an acceptable level of performance, <. 


Instructions on the use of the schematic eye are included, 
which are to be used in conjunction with exercises pre- 
sented for every type of refractive error. ’76, 116 5 bp., 7F il, 1 
table, cloth-811. 50, baper-$7.75 


LOW VISION: A Symposium. Marking the 20th Anniver- 
sary of the Lighthouse Low Vision Service edited by 
Eleanor E. Fave and Clare M. Hood, both of New York 
Lighthouse Low Vision Service, New York City. Foreword 
by Wesley D. Sprague. (33 Contributors) Based on a multi- 
disciplinary symposium, this text is divided into nine sec- 
tions which cover: special uses for. lenses and non-optical 
aids, the new technology of lenses, recent medical and sur- 
gical advances, neuro-ophthalmological - defects, special 
problems of the child, the vocationally bound adult and the 
elderly with limited vision, models. of low vision clinics, 

and training in these clinics. Ophthalmologists, optome- 
trists, social workers and nurses are just.a few of the profes- 
sionals who will find this volume to be of interest. 75 320 
pp., 70 il., 9 tables, $19. 50 i | 












TheNew Way 
to measure lenses 


- (computerized, 


It's the way you have always wanted to measure lenses. 
Autoreatically. Accurately. Without double checking, 
repe= readings and wasted time. 

Tre HUMPHREY LENS ANALYZER does it all in 
secords. With push-button ease it measures sphere, 
cyl neer axis, horizontal and vertical prism for glasses 
as a pair, single lenses and contacts. 

Measurements are completely objective, eliminating 
possbility of operator error. Everyone on your staff can 
learn to ope-ate the LENS ANALYZER in minutes. 

|astanjaneous measurement, digital display and 
an optional prnter are the electronic innovations. The 


1 





HUMPHREY 


INSTRUMENTS INCORPORATED 


et inexpensive] 





HUMPHREY LENS ANALYZER also uses the most ad- 
vanced lens measuring optics to give unequalled accu- 
racy. Only one internal moving part means years of 
reliability. There is no laser light to cause operator/ 
employee concern. 

It costs less per operation than any conventional or 
automatic lensmeter. If you use a lensmeter about 25 
times a day, this instrument will pay for itself in a little 
more than a year. The LENS ANALYZER is the only instru- 
ment in its class for under $4,400. Write or call Humphrey 
Instruments, 3081 Teagarden St., San Leandro, CA 94577, 
(415) 895-9110. (Outside Calif.: 800-227-1508.) 








DAY TIME and NIGHTTIME | 


Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


of uses over the past 20 years. 
NEOSPORIN - » NEOSPORIN 


y qi 





Ophthalmic Solution —* Ophthalmic Ointment 
oterile oterile 
(Polymyxin B-Neomycin- (Polymyxin B-Bacitracin- 








Gramicidin) sore sw Neomycin) : 
j - MOSPORIN* opum 
TERILE pp yum 





CAUTION: Federal law prohibits, 
get 


Sees 
Burroughs Wellcome Co. * RES a 
aval Research Triangle Park s 
Wellcom* / North Carolina 27709 HR | 


See adjacent page for brief prescribing informati aie e. 





NEOSPORIN' 
Ophtha mic 
Solution Sterile 


(Polymyxin B- 
Neomycir- Gramicidin) 


Each cc contains Aerosporin® brand 
Polymyxin B Sulfate 5,009 Units; neomycin 
sulfate 2.5 ig [equivalent to 1.75 mg neo- 
mycin base} c amicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% aud the inactive ingredients 
propylene glycol polyoxyethylene poly- 
oxypropyleme compound. sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 
Ointment Sterile 
(Polymyzin B- 
Bacitracn-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxinm BeSulfate 5,000 Units; zinc baci- 
tracin 400 Uaits; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special wnite petrolatum qs 

Brief Disclosure below applies to the solu- 
tion and einment. 

INDICAT'OBS. For t^e short-term treatment 
of superficial external ocular infections 
caused by crganisms susceptible to one or 
more of thesartibiotics. 


CONTRAINDICATIONS: 
Contraincicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonced use may result in overgrowth of 
nonsuscep"ibie organ sms. Ophthalmic Oint- 
ment may etard corneal healing 


PRECAUTEONS: 
Culture and susceptibility testing should be 
perforr-edsduring treatment. 

Allergic zross-reactions may occur which 
could prevent the use of any or all of the 
following entibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycir, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomyeir is a not unconimon cutaneous 
sensitizer Articles in the current literature 
indicat2 am increase in the prevalence of 
persons @lergic to neomycin. Complete 
literature available en request from 
Professiona! Services Dept. PML. 


urroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 
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COURSE Steve Charles, M.D. 
DIRECTOR: 
GUEST Yale Fisher, M.D. 
FACULTY: Jack Kennerdell, M.D. 
Carol Kollarits, M.D. 
Jim Little, M.D. 
F. Hampton Roy, M.D. 
R. Dudley Stone, M.D. 
MEMPHIS David Meyer, M.D. 
FACULTY: George Flynn, M.D. 















WHERE: Memphis, Tennessee 








FEE: Practitioners $150 
Technicians $100 
Residents $50 










SECOND COURSE IN REAL-TIME 
OPHTHALMIC ULTRASOUND AND 
INTRAOCULAR LENS POWER CALCULATION 


WHEN: April 1, 2, 1978 (Saturday and Sunday) 


CHECKS PAYABLE TO: Ophthalmic Surgery Seminars 
SPONSORED BY: Vitreo-Retinal Research Foundation, Vitreo-Retinal Service, 
University of Tennessee, Department of Ophthalmology 

Sparta Instrument Corporation Xenotec, Ltd. 


CLINICAL Pre-Vitrectomy Evaluation 
SUBJECTS: Intraocular Lens Power 
Intraocular Tumors 
Orbital Disease 
TECHNICAL Real-Time, Gray Scale 
SUBJECTS: Real-Time A, B, & D Scan 
Peak Seeking Eye Length 
Videotaping 
Photography 
New Technology 


WRITE TO: Ms. Kathleen Noll 
305 Fairfield Avenue 
Fairfield, New Jersey 07006 
(201) 575-1344 


How a sneeze on the 









` Ec 
Flu is serious business. It 
spreads like wildfire. And has been 
known to cripple a nations 

work force. 

The UN's World Health 
Organization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

The UN also has just about 
wiped out smallpox all over the 


other side of the world can 
affect your work force. 








world. It keeps check on cholera, . 
yellow fever, polio, and malaria. 
By helping people everywhere, 
the UN is helping people right here. 
And that's nothing to sneeze at. 


'The UN means business. 
American business should know. | 


Get the whole story. Send for a free 
booklet," The You inthe UN? Write tb à 9 
UN Assoc., 345 E. 46th St., N.Y, 10017. d y 
A Public Service of This Magazine & The Advertising Cauncil __ 



























-— HFTYFIRST ANNUAL — 
NEW YORK EYE AND EAR INFIRMARY 
_ CLINICAL CONFERENCE — 1 
APRIL 13-14, 1977 —— 
MARRIOTT'S ESSEX HOUSE — 
NEW YORK CITY —— 


eee c. 


| "PRACTICAL DIAGNOSTIC MODALITIES IN. OPHTHALMOLOGY” 
“STRABISMUS PLASTICS INTRAOCULAR LENSES RETINA 
= “GLAUCOMA - ‘CORNEA PATHOLOGY o 





e om 202 
SPEAKERS Zu i. 
MANSOUR ARMALY, M.D. | NORMAN JAFFEE, M. D. 
|J. HUMBERTO J. BELLOSO, M. D. E - -. GERALD B. KARA, MD. | 
"CHARLES BEYRER, M.D. n | . RICHARD S. KOPLIN, MD. 
RICHARD D. BINKHORST, M. D. _ ABRAHAM. KORNZWEIG, M. D. 
. J. ELLIOTT BLAYDES, M. D. Ae JAMES. J. KOVERMAN — -. 
. , G. M. BLEECKER, M.D.. on . GERARD R; LABAY, MD. E 
JORGE N. BUXTON, M.D. - ; SOLOMON LIEBOWITZ, M. D. NT 
‘FRANCIS. E. CANGEMI, M.D. | VIRGINIA LUBKIN, M. D 
- CHIN WING CHU, M. D. KEITH McNEER, M... 
_ALFONSE A. CINOTTI, M. D. . RICHARD MACKOOL, M. D. 
|. D. JACKSON COLEMAN, M.D. DONELSON R. MANLEY, MD. 
A ROBERT DELLA ROCCA, M.D. FRANCIS A. MANOPOLI, M.D. 
GERARD DE VOE, M.D. ; THOMAS W. MATERNA, M.D. 
CARL F, FETKENHOUR, M.D. JAMES C. NEWTON, M. D. 
.JOHN R. FINLAY, MLD, ROBERT D. REINECKE, M.D. 
MARTIN GERSTEN- i . EDMUNDO SALAZAR, M. D. 
.G. PETER HALBERG, M.D. | WILLIAM E. SCOTT, M.D. 
MARK E. HAMMER, M.D. JOHN T. SIMONTON, M.D. 
JOHN §. HERMANN, M. D. HAMPSON A. SISLER, M.D. ^ 
. K. BUOL HESLIN, MD. 25 BYRON C. SMITH, M.D. peores 
FRANK B. HOEFLE, M.D. 3 THOMAS C. SPOOR, M.D. e qO 
-JOSEPH B. WALSH, M.D. 
EEE 


istration Fee: $100. GO (luncheons: EET 

Á P E Residents: $50.00 {luncheons inci luded) 
i This Conference qualifies for 16 credit hours towards the American Medical Association Continuing Medical Education Physicians Recognition Award. 
For: program and further information, please write: : oH 


Jane Stark, Conference Registrar 
-— New York Eye and Ear Infirmary 
~~ 310 East Fourteenth Street 
“New. York, New York 10003 
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ASSISTANT may be , eligible for CERTIFICATION Now as a Medical Assistant in Ophthalmology! 





CERTIFICATION will doen competence and ability. 
CERTIFICATION may, | in the future, protect the right to work ina | ehosen field. 


M Iritten examinations are given each July for all categories, Ophthalmic Assistant- B, y. Be 

/phthalmic. Assistant- A, and Ophthalmic Technician. The oral / practical test for Ophthalmic. AES 

=: echnicians is given in. October at the annual meeting of the Joint Commission: on Allied 
ealth. Personnel in. Ophthalmology. Help. your assistant to participate. in this. program - Rud 

sponsored by physicians ta, all of the major organization in ophthieisiógy.. a NGHE 








vou Assistant to o warn E TODAY for an APPLICATION and CR TERIA for CERT emm : 


JCAHPO- dés not | Hisphjimingtar- on. 
e basis of race, color, nationality. ‘or | 
thnic Pra "ucc P 





Share your views... 
with the «Haag-Streib 
teaching microscope 7100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


It is designed to allow participation in 
the examination by your professional 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T900. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul- 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


Haag-Streit Service, Inc. 
aper Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 











The Reason Our Trial Lens Sets 
Are Better is Crystal Clear. 


Our lenses are precision ground from crystal glass, not ordinary glass. The differ- 
ence is consistently accurate corrections from the lowest to the highest powers. 

Mentor* Trial Lenses are exceptionally clear and sharp from edge 
to edge of their wide apertures. Precision grinding holds variances to no more 
than 0.03D in the lower powers and no more than 0.12D in the higher powers. 
Spheres above 11D are corrected meniscus curves, thinner and optically superior 
to plano-concave geometry. 

We offer four trial lens sets: Full, minus cylinders, plus cylinders, 
and intermediate for the student examiner. Give them a trial. Return the coupon, 
and we'll be happy to bring them to you. Or call toll free: 800-225-0462. Mentor 
Division of Codman, Randolph, Mass. 02368. 


Nientor 




















DIVISION 
Ee. PSOne =| [] Please cil me to doe a demonstration of the MENTOR Trial Les Set, UM aoe 
| Name 
Address ; 
Zip 
Telephone 
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February 









c "a Midwinter Seminar, Boca Raton, Fia, 





Hd Glaucoma Symposium, Southern: California Per- 
21 manente Med sai Group, Los Angeles, Feb. 10- 
mx Rocky Mountair- Neuro-Ophthalmology Course, 
Albuquerque, INM, Feb 15-17. i 
Microsurgery Courses, State. University of New 
York, Downs:ate Mecical Center, Brooklyn, å 
“Feb 186-22. 
Baylor internañonal Ophthalmological Con- 
gress, Houstcn, Feb 22-25. 





March 


A Alumni Day, Ur-versity ct Chicago, March 1. 
E Pediatric Opiitiatmology, Estelle Doheny Eye 
“Foundation, lios Angeles, March 1-3. 


= Glaucoma Symposium, Salt Lake Hiton Hotel, - 


| Salt Lake Citt, March 3-4. > 
New Orleans A«-acemy of Ophthalmology, Sym- 
z ^posium on Crtaract, March 4-B. > 
.. The Orbit: Diagaostic Approaches and Manage- 
comment Decisians, Stanford Court . Hotel, San 
- Francisco, March 9-16. 


ie Ü instructionai Course in. Contact Lens Fitting 


-New Orleans. March £11, 
: International €ongress of Ophthalmic and 
a Otolaryngic F Mastic Surgery, Cairo, March 10- 

















ryosurgical Samiinar, Rudolph Ellender Medi- 
cal Foundatien, New Orleans. March 11-12. 
wing Fiesta- ‘Ophthakmology . ‘Seminar, New 
- Orleans, Marzh 13-15 ` 





plant Society. Los Angeles, March 14-18. 
^ Hotel, Portiasd, Ore, March 17-18. 


international ers implant Course, Seviskil, 
OOE March 22-23. i 


Apri 









Diagnostic ultrasound. Hilton + inn, Memphis, 













Vi eH i. Ap 
ide Plsstc Suijery Cou. Brookdale 
ital, Mon NY. ADE 24 | | 


Symposium of the Amarican intra-Ocular im- 


Oregon Academy of Ophthalmology, Sheraton | 


American Diopter and Decibel Society, Scotts- 
dale, Ariz, April 2-8. — 


. Glaucoma Course, Massachusetts Eye and Ear 


‘Infirmary, Boston, April 5-7. 


. Rochester Ophthalmological Society, NY, April - 


6-7. 


Biennial Walter Reed Course, Washington, DC, 


April 10-13. 


University of Pennsylvania Alumni Association, 


Philadelphia, April 13-15. 


International Symposium on Cataract Surgery, " 


‘Florence, italy, April 13-16. 


- April 15. 


Current Concepts in Retinal Disease, University P 


of Minnesota, Minneapolis, April 17-18. 


Jules Stein Lecture and Postgraduate Seminar, | | 
Century Plaza Hotel, Los Angeles, April 20- 


21. 


American Board of Ophthalmology Oral Exami- B 


nation, Philadelphia, April 23-26. 


West Virginia Academy of Ophthalmology and - iN 
Otolaryngology, White Sulphur Springs, April. 


26-28. | 

Refresher Course and Walter Wright Lecture, 
Hospital for Sick Children, Toronto, April 27- 
28. 


Royal Australian College of Ophthalmologists, | 


Mandarin Hotel, Singapore, April 29-May 5. 


May 


Association for Research in Vision and Ophthal- | 


mology, Sarasota, Fla, May 1-5. 

International Field Symposium, Tokyo, May. 3- 
6. 

Annual Clinical Day, London, Ontario, May 5. 

Second Biennial Symposium, Manhattan Eye, 
Ear and Throat Hospital, NY, May 5-6. 


. International! Symposium on Immunology and 


Immunopathology, San Francisco, May 8-10. 


International Medical Contact Lens Symposium, 


Kyoto, Japan, May 9-10. 
International Conference on Myopia, Yoko- 
hama, Japan, May 10-12. | 
international — Strabismological 
Kyoto, Japan, May 10-12. 
International Glaucoma Congress, Kyoto, Ja- 
pan, May 11-12. 


Association, 


International Society for Cornea Research, - 


Kyoto, Japan, May 12-13. 


international Congress of Ophthalmology, Kyo- 


to, Japan, May 14-20. 


international Congress for Eye Research, d 


Nemuno-Sato, Japan, May 20-25.. 


i Genetic Disorders ' Af ' 
— Pacific Coast  Oto-Ophthalmolo 


International. Intra ular impia ( 


Alumni Meeting, University of Texas, Galveston, ; = AMA Annual Convention, Sth ho 


| American. PRUNUS T n dt Pediatric Ophthalmol- 


“International Commission for Optic EL ‘Madr 


Americin Board of  Ophthalmolog 


E American. Academy of Opintulniciógy: K 


“Latin American Council on — ex 


























: 24. 


goya, Japan, pe 22-23. 


unes 





i Second W World Gongora n ido halin 





“Stockholm, June 43-16, 


dy 


‘ogy, Williamsburg, Va, Jur 59 > 


































J University “Hospital, 


"Nottingham, ‘ Engl 
Sept 4-6. : 








on lonizing Radiation, soe Ww 
many. Mx D. "ue Bee Pee ILE 


| October ] 


nation, San Francisco, Oct 12- 
American. College of. Surgeon 
gress, San Francisco, Oct 1 


City. Oct 22-26. 


^4 1979 — ns i = 


-January 





OKAP and Written "Exáminaiioh; s e 
Board ot COTRA: Jan 20. : 











-February 


tin, Sptombia: 3 Feb 16-20. 








News and Comment 















. Annual Postgraduate Convention of 
the Oregon Academy.-The Annual 
Postgraduate Convention of the Ore- 
gon Aeademy of Ophthalmology will 
be held March 17 and 18 at the Shera- 
ton-Portland in Portland, Ore. The 
ain speakers are: Drs Stuart I. 
rown of Pittsburgh, Herbert E. 
fman of New Orleans, Irving H. 
eopold of Irvine, Calif, and Ronald E. 
mith of Los Angeles. For further 
nformation contaet Miss Rebecca 
Tarshis, 918 NE 44th Ave, Portland, 
OR 97213. 


Albert C. Snell Memorial Lecture.— 
ie Rochester Ophthalmological Soci- 
y has invited Albert C. Snell, dr, MD, 
essor of ophthalmology, Univer- 





and Dentistry, to give the 23rd annual 
Albert C. Snell Memorial Lecture in 
- Rochester, NY, on Thursday, April 6, 
.. 1978. The title of his lecture will be 
.. “Perforating Ocular Injuries and 
-. Sympathetic Ophthalmia.” There will 
~ be an afternoon clinical session at the 
.. University of Rochester Medical Cen- 
.. ter followed by an evening dinner and 
_ the Memorial Lecture at the Roches- 
~ -ter Academy of Medicine. At the 
.. Friday session, April 7, 1978, the 
following guest lecturers will partici- 


^ pate Orkan Stasior, MD; Ronald 


Michels, MD; and Donald Zehl, MD. 
.. For further information contact 
. . Chairman, 277 Alexander St, Roches- 
ter, NY 14607. 
















Annual Alumni Day.—The Depart- 
ment of Opthalmology, University of 
vhicago, will sponsor its Annual 
umhi Day on March 1, 1978, at the 
ert Merritt Billings Hospital. For 
rther information contact Ms Danu- 
à Sawicki, Department of Ophthal- 
mology, 950 E 59th St, Chicago, IL 


Postgraduate Course and Alumni 
leeting.— The seventh biennial Walt- 
er Reed Ophthalmology Postgraduate 
‘Course and Alumni Meeting will be 

ald April 10 to 13, 1978. Speakers will 
nelude Drs Melvin Alper, Banks 
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. Biggs, David Berler, Steve Ginsberg, 


Dan Gold; Arthur Jampolsky, Peter 


Halberg, Richard Manson, John Harry 


King, Frank Walsh, Tom Walsh, — 


Robert Welsh, Harvey Thorpe, and 


many others. For further information — 


contact Col Budd Appleton, OSC Box 
4, Walter Reed Army Medical Center, 
Washington, DC 20012. 


Meeting on Diagnostic Ultrasound.— 
A meeting on diagnostic ultrasound 
for ophthalmology will be held in 
Memphis, Tenn, April 1 and 2, 1978 at 
the Hilton Inn. The course director 
will be Steve Charles, MD. Guest 
faculty will include Yale Fisher, MD, 
Jack Kennerdell, MD, Carol Kollarits, 
MD, James H. Little, MD, F. Hampton 
Roy, MD, and R. Dudley Stone, MD. 
For further information contact Oph- 
thalmie Surgery Seminars, Ms Kath- 
leen Noll, 305 Fairfield Ave, Fairfield, 
NJ 07006. 





Retinal Disease Course.—The De- 
partment of Opthalmology of the 
University of Mianesota will present 
a course entitled “Current Concepts in 


. Retinal Disease," April 17 to 18, 1978. 


The following guest speakers will 
participate: Dr Jerry Shields, Phil- 
adelphia; Dr Froncie Gutman, Cleve- 
land; Dr Wallace McMeel, Boston; Dr 
Dennis Robertson, Rochester, Minn; 
and Dr David Eifrig, Chapel Hill, NC. 
The course director is Dr Robert C. 
Ramsay. For further information con- 
tact Office of Continuing Medical 
Education, University of Minnesota 
Medical School, Box 293 Mayo Bldg, 
420 Delaware St SE, Minneapolis, MN 
55455. 


Tokyo Meeting on Genetic Eye 
Diseases.~A meeting on "Genetic Dis- 
orders Affecting the Eye” will take 
place at the New Japan Hotel, Tokyo, 
on May 21, 1978, after the 21st Inter- 
national Congress of Ophthalmology. 
The following subjects will be dis- 
cussed: (1) “Retinizis Pigmentosa”; (2) 
“Congenital Hereditary Night Blind- 
ness”; (3) “Enzyme Deficiency and 
Therapy of Gyrate Atrophy of Chor- 
oid”; (4) “Histocompatibility Antigens 
in Eye Disease”; (6) “New Sphingoli- 
pidoses and Oligosaccharidoses Asso- 
ciated With Corneal Opacities or 
Retinal Disease”; (6) “Eye Disorders 
and Chromosome! Abnormalities”: 
and (7) “Inherited Macular Diseases.” 
The following speakers will partici- 


pate: Ronald Carr, MD; August Deut- 








man, MD; Edward Cotlier, MD; Eliot 


. Berson, MD; Morton F. Goldberg, MD; 


anc Irene Maumenee, MD. 
For attendance or presentation of 
free papers, contact Cathy Wingard, 


c/o Dr Edward Cotlier, Department of 


Ophthalmology, Yale University 
School of Medicine, 333 Cedar St, New 


Haven, CT 06510. 


Annual Clinical Day.—The Anual 
Clinical Day, the University of West- — 
ern Ontario, Department of Ophthal- - 
mology, will be held on Friday, May 5, 
1978. The topie will be "A Straight  . 
Look at Strabismus.” Guest speakers — 
will include Dr John Hermann of New . 
York, Dr John Little of Montreal, 
Quebec, and Dr Jack Crawford of 
Toronto, Ontario. For further infor- 
mation contact Thomas G. McGhie, 
MD, Assistant Dean, Continuing Edu- 
cation, Faculty of Medicine, Univer- 


sity of Western Ontario, London, ^ 


Ontario N6A 5C1, Canada. 


Training Program at Georgetown.— 
The Georgetown University Center 
for Sight offers a two-year training 
program for ophthalmie technicians. 
This program will extend from June - 
1978 to June 1980. The center will also 
offer a ten-week course for ophthal- 
mic assistants from June 26 to Sept 2, 
1978. For further information, please 
contact Ms Candace P. Wolfe, Direc- 
tor, Ophthalmic Technician Training 
Program, Center For Sight, George- 
town University Medical Center, 3800 
Reservoir Rd, NW, Washington, DC, 
20007. 


German Ophthalmological Society.— 
The 76th Congress of the German 
Ophthalmological Society will be held 
in Dusseldorf Sept 17-20, 1978. The 
main theme will be the role of ionizing 
radiation in ophthalmology. For more 
information contact Dr H. J. Küchle, 
University-Augenklinik, Westring 15, 
D-44 Miinster, Germany. | 


Francois Delivers Lecture.—Prof - 


Jules Francois of Ghent, Belgium, 


delivered the first Sam and. Dora 

Cohen Lecture and received the first 
Sam and Dora Cohen Gold Medal at 
the tenth annual Continuing Medical 
Education Course for Opthalmologists 
held at the University of the Witwa- 


tersrand in October 1977. The title of * 


his leeture was "Juvenile Macular 
Degenerations." 
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Measurement of erythema in human eyes 


naphazoline 0.05% 
antazoline 0.5% 


Albalon ^ 
















tetrahydrozoline 0.1% 


R 
Albalon - 


phenylephrine HCI 0.2% 


Albaton © 


Albalon * 


Erythema Draize Scale 0 = no erythema; 3 = moderate erythema 
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TIME (minutes) 










A instillation of ocular irritant 
wp instillation of medication 


640 MINUTES GF THE MOST POTENT 
OCULAR DECONGESTANT YOU CAN PRESURIBE 


This graph is a compilation of data taken from a aqueous-based decongestants tend to wash out 

double-olind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 

zoline HCI) with four similar products.’ It illustrates Albalon keeps on working. 

the superior vcsoconsiricting effect of Albalon Up to 190 eye-whitening minutes, in fact. 

on induced conjunctival irritation, even in the And with Albalon's "Rx only" status, you control 

face cf repeated insult. your patient's Albalon while it controls red, itchy, 
Why the Albalon superiority? It's in the irritated eyes. 

formulation, So prescribe Albalon with Liquifilm when next 
Naphazoline HC! 0.1% is a potent, effective you need a long-acting potent ocular 

decongestant and Liquifilm® (polyvinyl alcohol decongestant. 

1.4%) prolongs drug contact time. So while REFERENCE: ‘Allergan Report Series No. 55. 


| RLBRLUT 


f (naphazoline HC! 0.1%) 


INDICATIONS: For use as a topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersensitivity to a component of this medication; narrow-angle 
glaucoma.infants and children. WARNINGS: A severe hypertensive crisis may ensue in patients under MAO inhibitor medication from use of a sympatho- 
mimetic drag. CNS depression leading to coma and marked reduction in body temperature may occur in children, especially infants. PRECAUTIONS: 
Use onlywith cautior in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS: Pupillary dilation with increase in intraocular pressure, systemic effects due to absorption (hypertension, cardiac 
iregularries, hyperg ycemic). Drowsiness may be experienced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATIOW: 


One to twosdrops every three to four hours. | 
AllEeRGAN Irvine, California /Pointe Claire, PQ., Canadg 
© 1977 Alleman Pharmaceuticals 40482 <> d 


com fore t 
care 
system 


An advanced 


maintenance regimen 
for hard contact lenses 


SMITH, MILLER & PATCH 
Division Cooper Laboratories (P.R.) Inc. 
San German, PR. 00753 





| he only 
hypertonic 
wetting solution 


hy-FLOWS? reduces corneal edema to relieve 
insertion discomfort and blurred vision. 


A MÀ MÀ a — — —Á — he ea m ———O———— 


+ — 


germicidal cleaning 
and soaking solution 


Overnight soaking in duo-FLOW® 
kills ophthalmic pathogens on lenses. 


four-way 
lens cleaner 


One minute of d-FILM® cleaning before 
overnight soaking restores lens clarity and wettability. 


oe nn ee ee 


- Theonly - 
— hypertonic in-eve 
rewetting drops 


aqua-FLOWS? relieves the discomfort of 
corneal edema caused by prolonged contact lens wear. 





THE COLLECTED. 
à LETTERS © 
5. ofthe 
-INTERNATIONAL | 
| CORRESPONDENCE 
|»... SOCIETY . 
(Established 1955) 


_@ Published twice monthly 
. € Informal, practical, timely 
<e Easy and quick to read 
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be 5 “oh New. Bimension in Medical Office Space 


~in the Heart of Growing Sandy Springs and in a | 


Successful Established Medical Center 


T Architecturally Striking Modern Redwood Structure, with | 


<- Clear Story and Sky Lights 



















=- Hospitals, through Secondary Streets 
— Ample Free Parking 
~ Generous Tenant improvement Allowance to Qualified 


— Energy Saving Heating and Air Conditioning System 


: Referrals to ENT, OB-GYN, and Ophthalmologists 
- Recently - Completed and Already More Than 75% 
"leased | 


2 You and Your Patients 


CALL: B. K. ANDERSON, JR m 404-256. 4990. 
B. K. ANDERSON & CO. INC. E 
.. 8027 ROSWELL ROAD, ATLANTA, GA. 30328 

a BROKERS PROTECTED | 


“It's the most useful and enjoyable | | | 


Five Minutes to Northside, Scottish Rite, and St. Joseph | 


— A Group of 5 Allergists and 4 Pediatricians Offering Good — 


slet Us. Show You How the Simple Elegance of Natura! || 
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- Can Make Your Practice More Exciting and ene for | 
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|| | GUEST 
|| | LECTURER: Eyelids 
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Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
‘or patent to “cheat” when using. Attached 

nult ple pinhole flips down easily. Made of high 
mpact, black linen phenolic. Virtually indestructible. 


Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 





Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 
Testing Aids. 


Opt cokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing drum 
whica spins effortlessly at a flick of the thumb. 
Quar er-inch recess keeps drum body neat and 
clear in normal office use. Comfort-grip handle cf 
enameled harc wood with hang-up hook. 

No. =01, Pediatric Model 

Same as No. 300, except features lively, full-color, 
certoon animal characters to hold the youngster s 
attencion. 

No. 33 

Same: as Style 300, except for smaller size, which 
fits in medical bag. 








1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
* 5,10,15and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 
e Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 


For full details and complete line catalog, write or phone: 


Ahh 1) DA- LAUR — E 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 (S1) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 


'. 359 


less size 
less weight 
less cost 


Kowa gives you less of what you’d expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1385, it’s the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 


























` € Office hanging stand (pictured) with 
automatic on/off control. 
e ideal for contact lens examination. 
€ Choice of three slit widths or lengths. 
e Built-in green and cobalt filters. 
e Built-in scale in .05 graduations. 
e Adjustable spot illumination. 
e Free from glare or reflection. 
e Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 


. . . then call for details 
on the Kowa SL. 


Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 + . 


KA Kee ET 456 Parkway, Lawrence Park industrial Park, Broomall, Penna. 19008 * (215) 353-4350 


..with the future in sight 








SUFT-SERT 


insertion can be difficult to master by some. Until 
now, practitioners and their assistants would spend  . 
excessive amounts of chair time fitting these 
patients. Now chair time can be cut to a minimum. 


TESTED AND PROVEN, 


SOFT-SERT" WORKS, 
and works amazingly well. 


Effortless insertion of aphakic or thin, large diameter 
soft lenses is now made possible by SOFT-SERT;" 


POSITIVE SOFT LENS INSERTION: 
SOFT-SERT * will virtually prevent the soft 
contact lens from: 

.....tilting or falling off the finger 
.....inverting after touching the eyelid or 
eyelash 


SOFT-SERT™ allows the soft contact lens to be held 
securely, yet there is immediate and automatic release of the 
soft contact lens upon contact with the eye. 


SOFT-SERT is made entirely of soft rubber, so it's easy on 
the eye. 






That seemingly easy task of soft contact 


ACTUAL SIZE 





SOFT-SERT™ 12 SOFT-SERT™ 14 


SOFT-SERT™ INC. 





l P.O. BOX 376 
SOFT-SERT™, packaged six to a box, CEDARHURST, N.Y. 11516 
comes complete with simple instructions. MEARE SHIP-ME THE ALOWA. 
porro vddmtebuin hes dires: Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) 
SOFT-SERT" 12 is recommended for Box(es) of SOFT-SERT™ 14 (at 13.50 per box of 6) 
«oft contact lens diameters up to 14 mm. 
SOFT-SERT™ 14 is recommended for MAME 
RE soft contact lens diameters exceeding ADDRESS 
"4mm. DT —  . ATATE. . WP 
' HELPFUL HINT: the orectitioner can use SOFT-SERTTM with confidence to insert POSTAGE & HANDLING INCLUDED ° 
aphakic or other dillicult-to-handie sott contact lenses during the fitting procedure. CHECK OR MONEY ORDER MUST 





| Tested and proven in 14 years clinical use 


STOXIL 


brand of 


IDOXURIDINE Vei id 








‘Solution 0. 1% 








* Lower C ost than ara-A* 


d Epithelial or Stromal Lesions 


“Posed on inandfádfurer: s | suggested list prices. 
“hed your ‘local pharmacy for actual patient cost. 





B Belgie. aa see complete. pre c 
scribing information in SKGF literature or 


C jadication: Herpes simplex keratitis < opi- I 
" cadluseont = ei 
|. -Contraindications: KOWA or. E k 
pen hypersensitivity. to any of the com- . 
ponents P 
"Warning: “Adaiinicker with caution in preg- E 


o ufiol Malformations were reported in one 
"study in rabbits when idoxuridine was - 
instilled in the eyes of the: dams; a sub- - 
sequent: moreg 

-> showed no such effects, even ot sbe 
| stontially higher dosages. 22 e 


e Precautions: there isno response | in jepi- ms 

. thelial infections after 7 or 8 days, other ^ = 

therapy should be considered. Become 

mended frequency and duration of ad: 
ministration should: ‘not be exceeded. 

Not. effective in cormeal inflammations oc 

dfherpessi implex is not present. Dori kogig- A 

^ should not be used concomitantly, To in. 

. Sure stability is maintained, the solution — 
should. nof be mixed with: other 5 

E medicati ons. | ue 


| $^ eeded in Clinical Effect 


TT ` tion, poin pti 
ep Docet ts me ey 


PE supplied: 0. y Ophthoimic 5 Solution 
ee Gk mN Sm 
.-. dropper 055 : Ophthal mic: Ointment c 
a mg. (gamh in 4 4.gram tubes. ; ES 


AA Smith Kline. bFrench LoGoiótoriet: P | d 
E -Division of SmithiKline Corpor a 
OM Phi ladelphia, Pennsylvania. : E 
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bottles: with 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 


(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


D Invoice after 30 days 
D Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. A0-94 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


$22.45 


STREET 
C/S 





UNIVERSITY OF UTAH 
POSTGRADUATE SYMPOSIUM 


GLAUCOMA 


MARCH 3-4, 1977 


SALT LAKE HILTON HOTEL 
SALT LAKE CITY, UTAH 


FACULTY 


PAUL R. LICHTER, M.D. STEVEN M. 


M.D. 

NEW YORK CITY, N.Y. 
HENRY J. L. VAN DYK, 
M.D. 

SALT LAKE CITY, UTAH SALT LAKE CITY, UTAH 


This meeting will concentrate on the practical aspects of the 
glaucomas. Diagnosis will be covered, but management will be 
* stressed. Two panel discussion periods are scheduled. Physicians 
„may obtain 8 hours of Category | Continuing Medical Education 
credit for attending this course. 


Registration fee is $75.00 for practitioners, and $50.00 for 
residents upon application from their Department Head. Mail 
registration fee, payable to "University of Utah" to Mrs. Jean 
Florence, Division of Ophthalmology, University Medical Center, 
Salt Lake City, Utah, 84132. Make hotel reservations directly with 
Salt Lake Hilton Hotel, 150 W. 500 So., Salt Lake City, Utah, 
84101. Early registration and hote! reservations are advised, 
March is the height of the. ski season. 


PODOS, 


ANN ARBOR, MICH. 
MICHAEL S. KOTTLER, M.D. 
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Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 

* up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 
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PROJECTOR LAMP MUSCLE BLINKER FIXATION 





MANUAL OVERIDE 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
~ Philadelphia + New York Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 

Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
vith the future in sight 


Zu ) Manufactured by diversatronics inc. 
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mple procedur 


with Blephamide 


(sullacetamide sodium 100%, prednisolone acetate 0.2%, 
phenylephrine HC1012%) Liquitilni Sterile Ophthalmic Suspension 








* anti-infective * soothes, lubricates, hydrates 

* anti-inflammatory * prolongs contact time 

* decongestant * extra benefits provided only 

* fast and effective by Liquifilm? (polyvinyl  ' | 
* a hard combination to beat alcohol 1.4%) 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 


"INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other 
information, FDA has classified the indications as follows: "Possib'y" effective: Nonpurulent blephanitis and blepharoconjunctivitis (sebor- 


rheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification.of the less-than-effective indications 
requires further investigation 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral ( 
$ diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye 


WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extegded us 
cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frecWfnt those 
diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids 4) Use with caution 
in patients with known or suspected sensitivity to sulfonamides —i! sensitivity or other untoward reactions occur. discontinue medication. 
5) Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that posterior subcapsular 
lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY: 
Safety of the use of topical steroids during pregnancy has not been esteblished. ALSO AVAILABLE: Blephamide* S.O P” Sterile Ophthalmic . 
Ointment, (sulfacetamide sodium 10.0%, prednisolone acetate 0.2%) 5 5 gm. PRECAUTIONS: Ophthalmic ointments may —M healing 








AJIRGAN Irvine, California/Pointe Claire, P. Q., Canada 2 


/ © 1977 Allergan Pharmaceuticals, Inc. 
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Generic Pilocarpine — 
isn't really cheaper — 
and it isn't any better| 


Are there meaningful savings for the patient when you pre- 
scribe pilocarpine generically? Judge for yourself. In a national survey 
of 800 pharmacies!, the cost to the patient for a 15 ml prescription of 
Isopto Carpine 496 was $3.00, while the cost for 15 ml generic 4% 
pilocarpine was $2.99. The saving: one cent! Similarly, the difference in 
price between 15 ml Isopto Carpine 1% and 2% and its generic equiva- 
lents came to a matter of pennies. In short, some drugs may be substan- 
tially cheaper when prescribed generically, but not Isopto Carpine. 


Are there other advantages to generic pilocarpine? It’s 
doubtful. Clinical studies have documented the effectiveness of Isopto 
Carpine in reducing intraocular pressure”, and the ability of the 
Isopto vehicle to prolong corneal contact time? and to lubricate and 
soothe. Isopto Carpine has been used with satisfaction for 24 years. 
You can prescribe it in any of eleven concentrations (from 0.25% to 
10%), and your patients will find it in just about any pharmacy in the 
country. For patients with limited means, Isopto Carpine is available 
through the Alcon Needy Patient Assistance Program at no cost 
whatever. 


All things considered, why prescribe generic pilocarpine 
when there is Isopto Carpine? 


ALCON LABORATORIES, INC. Fort Worth, Texas 76134 


ISOPTO CARPINE 


(PILOCARPINE HYDROCHLORIDE) 


References: 

1. National Prescription Audit, IMS Ltd., 1974. 
2. Haas, J. S. and Merrill, D.L.: Am. J. Ophthal. 54:1, 1962. 
3. Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 





Description: A sterile ophthalmic solution Each ml contains: Active: Pilocarpine 
Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%. Sodium Citrate (to adjwst 
DH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH). Purified 
Water. Contraindications: When constriction is undesirable such as in acute 
iritis. Warning: Systemic reactions are rare. Precaution: Avoid overdosage. 
Adverse Reactions: Slight ciliary spasm with temporary reduction in viswal 
acuity. Contact allergy may occur with prolonged use. Sensitivity is in- 
frequently observed. Dosage: 2 drops in the eye(s) 3 to 4 times daily. Hew 
Supplied: 15 m! and 30 ml Drop-Tainer® dispensers. 
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The floating microscope. 


The Contraves Stand 
makes your microscope float. 


The unique counterbalancing system of the Con- 
traves Stand makes it seem as if your microscope is Sus- 
pended weightbssly in space. By use of the convenient mouth 
switch, you move it quickly and easily to the exact position and 
precise focus you want. And then it stays there until you move 
it agair. This new method of repositioning the microscope can 
save you up to 40% of the total operating time. Your hands can 
stay wih their work, and you can assume whatever posture is 
most convenient and comfortable for you. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, On 
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Greatest stability, 
utmost versatility. 


The Contraves Stand accepts either the Zeiss OpMi 1 
(shown here) or OpMi 6-S, and as much as fifty pounds of 
accessories, such as TV cameras, movie cameras, CO- 
observation tubes—and the microscope still floats. 


It rolls easily from room to room and its versatility is 
such that it can be shared by surgeons from many disciplines. 
Although, once you use it, you'll probably want to keep it all for 
yourself. 


Write or call for complete details. 


Nationwide service. 


730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 


t. M3B 2S6. Or call (416)449-4660. 
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Zeiss has a reputation for vision. 
Our Slit Lamps show why. 


You've seen ccpies of Zeiss Slit Lamps. But the copies 
have never achievec the Zeiss reputation. Why? Well, first 
theres optics—the besis of Zeiss’ worldwide reputation for 
vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 

But that's not where it ends. Engineers like Peter Horenz 
in New York; and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal- 
molozists to stay abreast of their needs. 

That's why on'y Zeiss can offer a full line of Slit Lamps 
— manual and motorized, stepwise and zoom. And, of course, 
the famous Photo-Slit Lamo, the ultimate in sophistication. 

That's why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, 


all models, so that observation tubes and cameras (including 
TV) operate directly through the optics of the microscope. The 
flawless documentation really shows what a difference Zeiss 
optics can make. 

That's why with Zeiss you can get an instrument truly 
designed for you—whether you're left or right-handed, tall or 
short, wear eyeglasses, or have any kind of special require- 
ments. 

See the difference for yourself. Ask for a demonstration. 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
Or call (212) 730-4400. 

In Canada: 45 Valleybrook Drive, Don Mills, Ontario 
M3B 2S6. Or telephone (416) 449-4660. 

Nationwide Service. 


LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


THE GREAT NAME IN OPTICS 


CARL 
ZEISS | 


WEST GERMANY 








Instructions for Authors 


_ Send manuscripts by first-class mail to the Chief Editor, 
| Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent prep- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 
In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
. following language: “In consideration of the American Medical Asso- 
-ciation taking action in reviewing and editing my submission, the 
_ author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 





Author Responsibility. ~All accepted manuscripts are subject to 

Dy editing. The author will receive an edited typescript rather 

an galley proofs for approval, The author is responsible for al 

statements in his work, including changes made by the copy 
editor. .— 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
'eturned after editorial processing. Specify address to which 

requests for reprints should be sent. 

> Manuscript Preparation. —Submit an original typescript and two 

high-quality copies of the entire manuscript. All copy (including: 

5... references, legends, and tables) must be typed double-spaced on 22 

OOX 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 

margins should be provided. 














Refer to patients by number (or, in anecdotal reports, by 
“fictitious given names). Real names or initials should not be used: 


n the text, tables, or illustrations. 
i Titles. Titles should be short, specific, and clear. They should 


mot. exceed 42 characters per line, including punctuation amd 
paces, and be limited to two lines, if possible. The title page 


should include the full names and academie affiliations of all 


















he: organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
ible English usage and syntax. Slang, medieal jargon, obscure 
breviations, and abbreviated phrasing are to be avoided. 
nformed Consent.—Manuscripts reporting the results of experi- 
ntal investigations of human subjects must include a statement 
the effect that informed consent was obtained after the nature 
ff the procedure(s) had been fully explained. 

Abstract. —Provide an abstract (185-word maximum) of the arti- 
including statements of the problem, method of study, results, 
d conclusions: The abstract replaces the summary. 

References. —List references in consecutive numerical order (net 
i shabetically). Once a reference is. cited, all subsequent citations 
should be to the original number. All references must be cited in 
he text or tables. Unpublished data and personal communications 
hould not be listed. às references, References to journal articles 
hould include (1) author, (2) title, (8) journal name (as abbreviated 
n Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (D) 











566 MEX UN April 1978 | 


thors, the address to which requests for reprints should be sert, 
d, if the manuscript was presented at à meeting, the name of 


author(s), (2). Gane title Gf any), (3) editor (if zur (4) title of 
book, (5) eity of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hllustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 


and untrimmed. Do not send original artwork. Send high-contrast — | 


glossy prints (not photocopies) Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain@hould be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 cm (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix. type and leaders | 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- - 
face if the artwork consists only of line ink technique. 


Illustrations in full color are accepted for publication if the ~ 


editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES. 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuseript. | 


Legends.— Legends should be typed double-spaced, beginning. on GU 


a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments. Hlustrations from other publications must be 
acknowledged. Include the following when applieable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be - 
submitted to the ARCHIVES after the manuseript has been formally | 
accepted. | 

Statistical Review. —Manuseripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.—Each table should be typed double-spaced, including all ae 


headings, on a separate sheet of 22 x 28 em (8'2 x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each tablen must have 
a title. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 





VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 1% ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 


It's the Original! 
t's the (Haag-Streib 
-Siit Lamp 900 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world's 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a "joystick" control 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer.They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 





SECOND BIENNIAL 


OPHTHALMOLOGICAL SYMPOSIUM. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL ALUMNI ASSOCIATION 
Friday and Saturday, May 5 and 6, 1978 at the Hotel Pierre, New York 


Guest Speakers 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 


Hest Faculty Symposium Chairmen 
The Alumni and Staff Brian J. Curtin, M.D. 
Manhattaa Eye, Ear Arnold I. Turtz, M.D. 
and Throat Hospital 


* L] 
The twe-day program will cover anterior segment microsurgery, 
specialised cataract techniques (phacoemulsification, pseudophakos 
implantation), vitreous surgery, photocoagulation, plastic surgery, 


glaucoma, ocular motility and miscellaneous subjects. 


Registra ion limited. 





December 26, 1978 to January 1, 1979 
Cerromar Hotel, Puerto Rico 
Unive sity of Puerto Rico-Mercy Hospital 
Aphakia 
Rehēbilitation of the Cataract Patient 
Aphakic Glasses 
Extended Wear Contact Lenses 
Intraocular Lenses 












The symposium will be organized to bring together acknowledged 
authorities in the three disciplines of aphakia rehabilitation. 
Controversial wpics will be explored together with recognized 
techniques to «etermine the safe method for treating the cataract 
patieat. Practice surgery with JOL is planned. 

Live surger" with various intraocular lenses will be demon- 
strated by recagnized cataract surgeons. Free papers related to 
the taree tepi s are invited. 

This course 3s approved for Credit hours toward Category 1 for 
the AMA Physzians Recognition Award. 












Marvin L. Kwitko, M.D., Montreal. 
Manuel N. Miranda, M.D., San Juan. 


$175.00 


For. irformat:on please write 
Stuzt Haman and Leeds Katzin, M.D. 
333 St. Pauls Flace 
Ealtmmore, Maryland 


Program Ch irmen 









Registration Fee 














interested parti=s are advised to make travel arrangements immediately 
to Puerto Rico sither on their own or through 

Travel Whirl nc. 

130 York Rd. 

Lutherville, Maryland 21208 














Certification 

14 credit hours in Category 

1 of Physicians’ Recognition 
Award of the American 
Medical Association 


Fee: $200.00 

Includes 2 luncheons, coffee 
breaks and cocktail party. 
Residents’ fee $75 with letter 
from Department Head. 


Write for information to: 
William F Regan, Jr., M.D. 
Registrar 

421 Huguenot Street 

New Rochelle, N.Y. 10801 





Self-correcting needle 
finds position, depth 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 

Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 


$22.95 


O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-96 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


STREET : 


C/S 


ZIP. 





Keeler s Spectacle Indirect Ophthalmoscone 


It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it's easy to 
see why. 


Pj 


Three basic components—Keeler (corrective or plano) spec- 
tacles, a quality indirect and a bright spotlight—combine to 
make the Spectacle Indirect the ideal instrument for um 
procedures. And, when Keeler's loupes are substituted, 
becomes a valuab!e surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack, providing complete freedom in the 
office and on your rounds... which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


easy to say that the Spectacle Indirect is the best. And | 
s easy to prove. Just try it on. 4 


4KEELER 


| 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0 
397 cidem Drive, NE Atlanta. Georgia 30328 (404) 255-8326 
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to nonpurulent conjunctivitis* 
doesn't have to fill 
your treatment tray. 





All you need is one small bottle of why you'll find a mild decongestant 
Blechamide® And here's why. and soothing lubricant in Blephamide 
BEohamide decongests with phe- to treat the complaint. Add to that 
nytephrine. Soothes and lubricates the once-a-night convenience of 
with Liquifilm® (polyvinyl alcohol 1.4%).  Blephamide* S.O.P^ sterile ophthal- 
Fights the infection with sulfaceta- mic ointment, and you've got a fast, 
mice. And calms the inflammation effective pair that's hard to beat for 
with prednisolone acetate. nonpurulent conjunctivitis. 

As far as Blephamide is concerned, Prescribe Blephamide in either drops 
treeting the cause of nonpurulent con- or ointment. It's a lot more therapy 
junctivitis is only half the job. That's in a lot less space. 


Fast and effective. A hard combination to beat. 
(sulfacetamide sodium 10.0%; prednisolone acetate 0.2%; phenylephrine HC! 0.12%) 


"This dmgnas been evaluated asqossibly effective for this indication. see brief summary 
BLEPMAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/ BLEPHAMIDE UQUIALM OPHTHALMIC SUSPENSION 





ND<CATIONS: Based on a review of this drug by the National Academy of Sciences — National esearch Council and/or other information, FDA has classified the 
adicchons as follows: “Possibly” effective: Nonpurulent blepharitis and blepharoconjunctiv tis (sebomheal, staphylococcal, allergic); nonpurulent conjunctivitis 


Wegi and bactenalJ Final classification of the less-than-effective indications requires further investigation 


CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and rrx st other viral disease of the comea and cor 
unciive czular tuberzulosis and fungal diseases of the eye 
WAANIBGS: 1) In diseases cue o microorganisms. infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause increased intraocular 
oressUre irrsuscep'ible individuals. t is advisable that the intraocular pressure be checked frequently. 3) In those diseases Causing thinning of the comea, perforation has 
been ksown to have occured with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides —if sensitivity or other 
n'owczd factions ozcur, discontmue medication. 5) Should be used with caution in the presence of namow angle glaucoma. 6) Reports in the literature indicate that 
peera subcapsular ienticulcr opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNANCY: Safety of 
the use»ftopical steroids curing pregnancy has not been established PRECAUTIONS: Ophthalmic ointments may retard comea! healing. 


AJICRGAN irvine. Califomia/Pointe Claire, PQ., Canada 


1277 Allergan Phamaceuticals 


"^ 












STOOL- #23382 
ADJUSTABLE, 
FAST ACTION 


Comfort, convenience, mo- 
bility and beauty. Washable 
vinyl in choice of 14 decorator 
colors, Square style welded 
steel foot ring. Chrome finish, 














Adjustable 19” to 25"', carpet 
casters available at additional 
COSt. 














[ ]seamist green CJ gunmetal 
[]regimental blue O black 





C oyster white 





C burnt orange []space blue O lemon peel 
O persimmon O tomato O antique gold 
O chestnut O sandalwood O moss green 










Gentlemen: Please send 
Stool #23382 —Adijustable, Fast Action 









Name 
Address 
City 

State 



















604 Mission St., San Francisco, CA 94105 A02 478% 





Echography 
Course 


Make checks payable to 


Telephone toll! free 
(800) 336-0359 console with combined A-Scan and 












A-Scan and B-Scan 
Diagnostic Techniques 
and Biometry Applications 











Course Director: 


June 16th and 17th Jacques Poujol M.D.—Paris 
Edgewater Hospital Member of International Society for 


Chicago, Illinois 


Ultrasonic Diagnosis in 
Ophthalmology. Dr. Poujol has con- 
ducted numerous echography courses 


Registration Limited at the Quinze-Vingts Center for 
Ophthalmology and is to publish the 
Course fee: $250 “Clinical Handbook of Ultrasound” 
(excluding accommodations) for Wiley & Sons. 


This 2-day Course covers: 
“Examination techniques and the 


Acuity Systems Inc echographic aspects of various 
Echography Course ocular diseases 
| Echographic methods of positive 
For additional information. and differential diagnosis 
Please contact: ®Echography of bulbar tumors 
Echography Course Registrar BOrbital echography ə 
Actuity Systems Incorporated ERetinal detachment—before & 
11413 Isaac Newton Square after operation 
Reston, Virginia 22090 "Biometry-technique and clinical 
applications 


The course will utilize the Tri-Scan 


B-Scan capability. 









Subscribe to... 


THE COLLECTED 
LETTERS 
of the 
INTERNATIONAL 
CORRESPONDENCE 
SOCIETY 
(Established 1955) 


e Published twice monthly 
e informal, practical, timely 
e Easy and quick to read 

€ Open participation 













“It’s the most useful and enjoyable 
publication in Ophthalmology." 
(M.D., New York) 








For information write: 






Jack R. Anderson, M.D., Editor 
International Correspondence 
society of O. & O. (I.C.S.0.0.) > 
1111 Tulane Avenue (Ste.322) 
New Orleans, La. (U.S.A.) 7011 





















MONOCULAR INDIRECT ATTACHMENT 


LOG-2 





LOG 2 


XENON ARC 
PHOTOCOAGULATOR 


Direct and indirect viewing 


CLINT EX; division of © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. 





INDIRECT 





Over 800 in use by leading ophthal- = Erect image 
mologists and institutions 


m Variable illumination 


Plugs into stendard wall socket a Full field illumination independent 


of selected reaction size 


a Easy installation on existing Log-2 


varian 





PLEASE SEND MORE INFORMATION 
[ ] LoG-2 [..] INDIRECT OPHTHALMOSCOPE 


Name Title 
Hospital or Clinic 
Address 


City State Zip 


CLINITEX, INC. € 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 


' 573 








1,288 REASONS WHY YOU 
CAN FIT MORE PATIENTS WITH 


SOFT CONTACT LENSES. 








HYOROCURVE I 
(bufilcon A) 


CONTACT LENSES. 


Plus powers are now available, giving you the 
widest selection of ‘hin, soft lenses to meet your 
fitting needs. 


Minus 20 to plus 20 in quarter-diopter 
steps . . . four base curves . . . two diameters. That 
adds up to 1,288 lens parameters. And this means 
more of your patiemts can now benefit from the 
advantages of the thin, lathe-cut HYDROCURVE®II 
(bufilcon A) contact ‘ens. 


Excellent vision, comfort, good mechanical 
strength, and reduced flare are important features 
of the HYDROCURVE II lenses. Because of their 


minimum center thickness and controlled edge 
contours, these lenses provide maximum flexibility 
and uniform fitting characteristics over a wide 
range of powers. 


HYDROCURVE I gives you 1,288 unique 
lenses. That’s a lot of reasons for you to prescribe 
them. And to make it convenient for you, a modest 
size trial set can be furnished to aid you in select- 
ing the best lenses for your patients. We also offer 
a wide range of accessory items and patient care 
products. Call direct for all of your soft contact 
lens needs. 


<> HYDROCURVE rss xc 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC. 


8006 ENGINEER ROAD * SAN DIEGO, CALIF. 92111 
(714) 277-9873 


TOLL FREE NUMBER (800) 854-2790 
IN CALIFORNIA (800) 542-6000 


T: | | FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGES 






(. (bufilcon A 65% water 45%) = 


DESCRIPTION — The HYDROCURVE II (bufilcon A) Contact Lens 
is a hemispherical shell of approximately 14 mm chord. diameter 
and 0.1 to 1.0 mm thickness. The lens material, bufilcon A, is a 
hydrophilic random copolymer of 2-hydroxyethyl methacrylate, 
N-(1, 1-Dimethyl-3-oxobutyl-acrytamide, and methacrylic acid. The 
polymer is a 3-dimensional network of copolymer chains joined by 
trimethylolpropane trimethacrylate crosslinks at a density of about 
one crosslink for every 1400 monomer units. It consists of 5595 
bufilcon A and 45% water when immersed in normal saline. 


ACTIONS — in its hydrated state a HYDROCURVE II Contact Lans. 


becomes soft and pliable. When placed on the human cornea:the 
hydrated lens acts as a refracting medium to compensate spfieri- 
cal ametropias. The material has a refractive index of 1.43. 


INDICATIONS — HYDROCURVE II Contact Lenses are indicated 
for the correction of visual acuity in persons with nondiseased eyes 
who have spherical ametropias, refractive astigmatism of 1.80 
. diopters or less and/or corneal astigmatism of 2.00 diopters cr 
less and aphakia. 


CONTRAINDICATIONS — HYDROCURVE II Contact Lenses ars 
contraindicated by the presence of any of the following conditians: 
1. Acute and subacute inflammations of the anterior segment ct 
the eye. 
. Any eye disease which affects the cornea or conjunctiva. 
. Insufficiency of lacrimal secretion. 
. Corneal hypoesthesia. 
. Any systemic disease which may affect the eye or be exagger- 
. . ated by wearing contact lenses. 
ee WARNINGS 
^i. Medicaments and Eye Drops: The HYDROCURVE II Contact Lens 
must be stored ONLY in BOILnSOAK?* Sterile Preserved Saiine 
Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No ophthalmic solutions or medicaments, including 
conventional hard contact lens solutions, can be used by HYDRC- 
CURVE II Contact Lens wearers prior to or while the lens is in 
place on the eye. Only the recommended disinfectant soaking 
solutions BOILMSOAK or FLEXSOL, the recommended cleaners 
SOFT MATE? or PREFLEX*, NORMOL® Rinsing Solution or the 
recommended lubricating solution ADAPETTES® may be used'on 
the HYDROCURVE II Contact Lens. 
Abrasions and infections: If the lens becomes less comfortable to 
the wearer than when it was first placed on the wearer's cornea, 
this may indicate the presence of a foreign body. The lens sheuld 
be removed immediately and the patient examined. If any correel 
abrasion, ulceration, irritation or infection is present, a physician 
should be consulted immediately. 
Aphakic Patients: Aphakic patients should not be fitted with 
HYDROCURVE II Contact Lenses during the postoperative period 
until, in the opinion of the surgeon, the eye has healed completely. 
Lens Care Regimen: Patients must adhere to the recommenced 
daily lens care regimen of HYDROCURVE II Contact Lenses. Faji- 
ure to follow this procedure may result in development of sericus 
ocular infections. 
Wearing Restrictions: The HYDROCURVE H Contact Lens shauld 
be removed before sleeping or swimming or in the presence of 
noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must besre 
moved until the condition subsides. 


PRECAUTIONS 
Storage: HYDROCURVE II Contact Lenses must be stored ONLY 
in BOILNSOAK or FLEXSOL Solution. If left exposed to air, the 
lenses will dehydrate. If a lens dehydrates, it should be soaked 
ONLY in BOILNSOAK or FLEXSOL Solution until it returns ta a 
soft, supple state. T 
Cleaning and Disinfection: HYOROCURVE {I Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does act 
replace the other. CLEANING is necessary to remove mucus and 
film from the lens surface. This can be accomplished by using 
either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation 
of the lens care procedures should be made. 

DISINFECTION with a HYDROCURVE Patient Disinfection Unik 


Uo C) f 


and BOILnSOAK Solution has been tested microbiologically anc 


shown to be an effective disinfection procedure for HYDRO: 
CURVE II Contact Lenses. 

HYDROCURVE II Contact Lenses must be cleaned daily veitti 
SOFT MATE or PREFLEX. Fresh BOILnSOAK Solution must ‘be 
used daily for storing the lenses. The HYDROCURVE Carrying 


_. Case must be emptied and refilled with fresh BOILNSOAK Solution - 


each time the lens is stored. 

if a HYDROCURVE Patient Disinfection Unit is not available 
for disinfection of the lenses, the lenses must be boiled in their 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro- 
biologically and shown to be an effective disinfection procedure 
for HYDROCURVE II Contact Lenses. HYDROCURVE 1I Contaci 
Lenses must be cleaned and rinsed daily, or after wearing, with 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must 5e 
emptied and refilled with fresh FLEXSOL prior to disinfecting the 

eS lenses. Fresh FLEXSOL must be used daily for storing and œs- 
infecting the lenses. $C | | | 

« WARNING: DO NOT M 
AND STORAGE SYST 

-WITH HE; U 


MIX OR ALTERNATE THE DISINFECTION 
MS. F 























l Hygiene: Patients n 









FLEXSOL SHOULD NOT BE USED. | 
uu uU d coco oc MES, Pal 








dry with a lint-free towel befor Qu d 
Cosmetics, lotions, soaps and cream ot come. in com - 
tact with the lenses since eye irritation may result. If hair spray is 
used while the lenses are being worn, the eyes must be kept closed 








until the spray has settled. M OU P MM 
Fluorescein: Never use fluorescein while the patient is wearing 

the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with “normal saline solution i 
and wait at least one hour before replacing the lenses. Too early. : 
replacement may allow the lenses to absorb residual fluorescein: 
ADVERSE REACTIONS — Serious corneal damage may result 

from wearing a lens which has been soaked in a conventional hard | 

contact lens solution containing preservatives which should not 


be used with soft hydrophilic contact lenses. ac ae n ae nae 
Eye irritation may occur within a short time after putting on d. 
hypertonic lens. Removal of the lens will relieve the irritation. | 
Very rarely a lens may adhere to an eye às à result of the patient 
sleeping while wearing the lens, or wearing a hypotonic lens. If a 
lens adheres for any reason, patients may be instructed to apply a 
few drops of BOILnSOAK Solution or ADAPETTES and wait until 
the lens moves freely betore removing the lens. | 
Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time, Re 
moval of the lenses and a rest period of at least one hour generally. . 
relieves these symptoms. M 
Excessive tearing, unusual eye secretions, and photophobia are - 
not normal; if these symptoms occur, the patient should be ex ADS 
amined to determine their cause. . ET 
DOSAGE AND ADMINISTRATION — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE H (bufilcon A) 
Contact Lenses. For a detailed description of the fitting technique, X: 
refer to the HYDROCURVE Fitting Guide, copies of which are avail- Ue 
able from: Soft Lenses, Inc., 8006 Engineer Road, San Wego, ac 
California 92111. | 
WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 


menm aita t rr rr t rrr tit AAA 








Maximum Wearing Time Maximum Wearing Time 
Day (Continuous Hours) Day (Continuous Hours) 


1 
2 
3 
4 
5 
6 
7 


all waking hours 


There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the initial daily 
wearing schedule should be stressed to the patient. 

Care must be taken on the initial visit to assure that the patient. 
is supplied with a HYDROCURVE Patient Care Kit and fully under- 
Stands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient health and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. "E 
To assure proper lens care and handling, each HYDROCURVE : 
patient MUST BE supplied with a cornplete HYDROCURVE Patient E 
Care Kit. 
The HYDROCURVE Patient Care Kit is a package required for 
lens cleaning, disinfection, and storage, consisting of the following: 


HYDROCURVE Transfer Unit (basket) 0.000.000.0000... Cat. #1001 
HYDROCURVE Carrying Case ...........uuuu. —— Cat. #1002 
HYDROCURVE Patient Disinfection Unit... .. MONS Cat. #1003 
BOILNSOAK® Sterile Preserved Saline Storage Solution. ... Cat. #1064 
SOFT MATE® Sterile Cleaner (optional) or... .... eros. Gat. #1006 
PREFLEX® Sterile Cleaner (optional ....... ess Gat. $1016. 
ADAPETTES* Sterile Lubricating Solution............. Cat. #1047). | 
Patient Instructions .......... CETT RS TM ... Cat. #1025 


Chemical Disinfection HYDROCURVE Patient Care Kitisa package 
required for the chemical method of fens cleaning, disinfection 







and storage and consisting of the following: -~ ` 
PREFLEX® Sterile Cleaner. ............. "28e cias css Cat. #1016 l 
NORMOL® Sterile Rinsing Solution ........ seisseen Cat. #1017 
FLEXSOL* Sterile Solution for Disinfection and Storage ... Cat. #1018 
ADAPETTES* Sterile Lubricating Solution............. Cat. #1047 
HYDROCURVE Twin Case..... VoM Eq ua E SD Cat. #1054 


Patient Instructions ........... Bao atcha uta, Cat. #1025 ^. 
CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT A 


PRESCRIPTION. 


. Soft Lenses, Inec. e UR 
_ ,8006 Engineer Road 5 

n" : i San Diego, California 92111 
HYDROCURVE? — Pe FON AM 
Soft Lenses, Inc. —. 













Inflation 
Fighter... 





wa 


fp 


New this year, the Marco III slit lamp provides the optical quality found in all Marco products. 


all of the features required by most practitioners Start your own fight against inflation. Call 
at a savings of up to $500 or more when com- your nearest distributor today. 

pared with ether deluxe models. | 

A Hruby lens? It's standard. Easy-to-reach tilt- The Marco III 

ing mecharism? Standard. Focusing fixation is ready for immediate 

light? Standard. The Marco III is everything you d live ! 
 needin a sli: lamp, precision manufactured with el ry. 
E 


MARCO 


AN S a tanig | 


1409 San Marco Boulevard/P.O. Box 10157 / Jacksonville, Florida 32207 /904-396-4210 
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Keeler's new SUPERBLADES. 
Points well made...and well taken. 


from Keeler 


A point well made. 






SUPERBLADES, designed for Keeler 
Optical by Medical Workshop of Holland, 
are the world's sharpest stainless-steel 
case-hardened micro-surgery blades— 
comparable in sharpness to diamond 
knives. 








e Pre-mounted in plastic handles and 
packaged sterile. 





e Disposable blade/handle units are gas 
sterilizable and re-usable. 





e With super-sharp point, sectioning 
technique requires hardly any pressure. | 








15°-angled blade for corneal 
puncture and suture removal. 


corneoscleral section. 


45°-angled blade for half- 
depth corneoscleral section. 


| 
me 30*-angled blade for full-depth 
Msc 





Actual Size 


Use this convenient form to place your order. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Please send me the following: 





15*-angled blade(s) 
30*-angled blade(s) 
45°-angled blade(s) 





6 or more blades 
$4.50 ea. 


Sales tax 1 


where applicable. 1 





(Minimum order... 
six blades) 


Enclosed is my check for Bill me 











State Zip Phone 


Cit 
15458 en HE NN ea — | 


Name 
Address 





Up to 5 blades 1 
$5.00 ea. 1 


DEVERS EYE CLINIC 
of 
GOOD SAMARITAN HOSPITAL 
& MEDICAL CENTER 
Portland, Oregon 


announces a conference on 


CURRENT CONCEPTS 
IN OPHTHALMOLOGY 
June 8, 9, 10, 1978 


SALISHAN LODGE on the Oregon coast 





GUEST FACULTY 
Steve Charles, M.D., Memphis, Tennessee 
Stephen M. Drance, M.D., Vancouver, B. C. 
Richard P. Kratz, M.D., Van Nuys, California 
M. D. Sanders, F.R.C.S., F.R.C.P., London, 
England 
Richard L. Sogg, M.D., Campbell, California 


Fee—Practicing Physicians $185.00 if paid by May 
15; $200.00 thereafter. 
$100.00 if paid by May 15; 
$115.00 thereafter. 
(Qualifying letter from de- 


partment head required). 


Residents, Fellows 


This program is acceptable for 12 credits in Category | for 
the Physician's Recognition Award of the American Medical 
Association. 


For further information write to: 


Miss Rebecca Tarshis 

Conference Coordinator 

918 N. E. 44th Avenue 

Portland, Oregon 97213 p 
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Eppy/ N` 


lepinephryl borate) %0, 19/o 








Eppy/N 1% 
average pH 


during shelf 
storage @ 25°C J 


TIME IN MONTHS 


Eppy/N: the most comfortable 
epinephrine available for your 
glaucoma patients. 


Eppy/N, formulated at an optimum 
physiologic pH of 7.4, is adjusted to the 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As 
shown above, the relatively slight change in 
pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 
contains 100% free base epinephrine, making 
it readily available for ocular penetration. It 
produces no reflex tearing, so dilution is 
minimized and your patient benefits from 
maximum availability of epinephrine. 

With improved stability Eppy/N provides 
outstanding shelf and patient-use life. 
Studies have shown that Eppy/N outlasts 
the other borate formulation. Eppy/N 
laboratory samples, for example, remained 
100% potent after 24-hour-a-day exposure to 
bubbling air for 64 days. Your Barnes-Hind 
representative will gladly review details of 





the laboratory studies and provide you with 
samples of Eppy/N 42% and 1% solutions. 
Let your glaucoma patients enjoy the 
Comfort Zone. 

See summary of prescribing information 
on adjoining page. 


*Adler, F H. “Physiology of the Eye/' 4th Ed., 
C. V. Mosby Co., St. Louis, Pg. 39, 1965. 


PPY/N EPpy 


Epinephryi Borote 


Sterile Ophthalmic. — — «sees 
Solution c 
Jferile Ophthalmic 
oOlufion 
(Free base) 
(Free base) 
Baner Hind Optra x b4 
“ddd » Ba 


Eppy/N (epinephryi borate) 
Composition: A «sterile solution con- 
taining 2% or 1% epinephrine (free 
base) buffered at pH 7.4, erythorbic 
acid, boric acid polyvinyl pyrroli- 
done and polyexyl 40 stearate; pre- 
served with berzalkonmm chileride 
0.01%. Eppy/N 2% is isotonic and 
Eppy/N l% is mrdy hypertonic. 


Indications: For simple open-angle 
glaucoma. 


Dosage: One or two drops in each eye 
preferably at bectime or as directed. 
The frequency o instillation should 
be titrated tonometrically to the indi- 
vidual response ef each patient. This 
'equires direct aad continuous medi- 
zal supervision. When used in con- 
junction with miotics. the mrüiotic 
should be instilled first. 


Warning: Shoule not »e employed 
where the nature»o! the glaucoma has 
not been clearly established. Con- 
traindicated in narrov-zngle glau- 
coma. Use with -autiom in hyperten- 
sion. 


Side Effects: Prcionged use may pro- 
duce extracellula- pigmentation in the 
palpebral conjuactiva which is in- 
nocuous. On rare occasions, systemic 
side effects have »een observed. These 
include occipital headaches, palpita- 
tion, paleness, zccelerazion of heart 
beat, trembling znd perspiration. 


Caution: U.S. Federal taw prohibits 
dispensing witheut prescription. 


How Supplied: 75 ml glass bottle 
with accompanying stenile dropper. 


Barnes-Hind Pharmaceuticals, Inc. 


Sunnyvale, California 94086 


THE EYE BOOK 


by John Eden, M.D. 


Rx for patients questions 






By a Board Certified 
Ophthalmologist: everything 
about eyes, eye problems, 
glasses, contact lenses. 
In language your patients 
will understand. 


A Book-of-the-Month Club Alternate Selection 
$12.50 cloth $3.95 paper 


THE 

VIKING PENGUIN 

PRESS BOOKS 
625 Madison Avenue, New York, N.Y. 10022 
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computers 
9nd mecicine 


the publication that tells you how 
physicians have put computers to 
work -- in practical, valuable ways 


This bi-monthly publication reports 
on ways computer potential has 
been harnessed and used clinically 
and administratively in private 
practice, clinics, hospitals, and 
medical societies. 

It describes medical-computer 
systems in use now, those still 
in the developmental and 
experimental stages, and tells you 
whom to contact for more details. 

Let COMPUTERS AND MEDICINE 
start bringing you ideas. Order 
a subscription now! $5 for 1 yr.; $8 
for 2 yrs. (U.S. and U.S. Possessions 
only). Send a check or money order 
to Subscriber Services. AMA, 535 N. 
Dearborn St., Chicago, Ill. 60610. 


PERSON & COVEY 


q N =! 
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gut Vos” Solution g exerc. 
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The newest 
member of the 


INC. family of £ 
ophthalmics | 


- Whitens the eye | ÇL 
‘Soothes | ese 
-Lubricaies — «552 


Write for starter 
units and literature 


COMPOSITION: A sterile ophthalmic solution 
containing: 

Naphazoline Hydrochloride .......... 0.05% 
The Clerguard" sterile, buffered base contains 
Chlorobutanol 0.4%, Benzalkonium Chloride 
0.01%, Methylcellulose, Polyethylene Glycol, 
Disodium Ethylenediaminetetraacetate Di- 
hydrate, Sodium Bisulfite, Sodium Phosphate 
Anhydrous, and Distilled Water, q.s. 


ACTION: Conjunctival vasoconstriction 
through local adrenergic effect. 


INDICATIONS: For use as topical ocular 
vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to 
any of the components of this preparation. 


WARNINGS: Hypertensive crisis may result 
from the use of any sympathomimetic medica- 
tion when the patient is under MAO inhibitor 
medication. Do not use in children or in patients 
having narrow angle glaucoma. Do not use with 
any hydrophilic sihcone soft contact lens. Keep 
out of the reach of children. 


PRECAUTIONS: Use with caution in patients 
who might have hypertension, or cardiac ir- 
regularities, or hyperglycemia (diabetes), or 
hyperthyroidism. 


ADVERSE REACTIONS: Pupillary dilation 
may occur with increase in intraocular tension, 
systemic effects (such as hypertension, cardiac 
irregularities and hyperglycemia) may ensue. 


DOSAGE AND ADMINISTRATION: One to 
two drops instilled into the conjunctival sac. 


Effect lasts approximately three hours and e 


subsides slowly. 


HOW SUPPLIED: 15cc plastic vial with ° 
dropper tip. 


NDC 0096-0535-15 "TM 


Caution: Federal Law prohibits 
dispensing without prescription 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S^A. 
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E | / 1 Oruloplastic Surgical Bissertinn Course 

3 & Jj af the 

E Nd er dd i 

E Sumo» asi Nem York Medical College - Westchester County Medical Center 


Wednesday, May 17, 1978: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 


ETE PUES; EE 2727» 


Thursday, May 18: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, May 19: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 


De 


Saturday, May 20: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum: J. Bergman; V. Boniuk; R. Coburn; 
N. Cousins; M. Dunn; D. Gaffin; H. Gould; M. Guibor: P. Guibor: S. Hecht; 
i T. Hoyle; A. Leonard; T. McGovern; D. Praeger; H. Settles: G. Wiggs; 
1 D. Wolfley; E. Young; and others. Course Directors: Michael Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic Plastic 
Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic surgical . 


£ course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
z CADAVAR SURGERY. 


3 INQUIRE: 

t: Ms. Tamkin 

E REGISTRATION: c/o Dr. Pierre Guibor CREDIT: 

Pe Limited Enrollment 630 Park Avenue 40 hrs. credit 

d New York, NY 10021 Category |, A. M.A. & C.M.E. 


f: (212) 734-1010 












All together. .. now. 


With D-mag—the demagnetizing 
console from Diversatronics. 





WT LA 






If you're solving your magnetization problem 
by pulling individual instruments and sutures 
away from a hand-held coil, you haven't 1 
heard about Diversatronics’ D-mag console. 


PESAT 


Now, demagnetization is automatic and 
all-at-once. D-mag's advanced circuitry 
collapses a rapidly alternating magnetic field 
to effect complete demagnetization of a 
whole set of instruments (and sutures still in 
sterile packages) in a fraction of a second. 
And all you do is push a button. 


The choice is yours: one-at-a-time, or D-mag. Why not use this convenient form to place your order? 




















| Please send me my D-mag. NAME Ea EE n Eti MEE A io ee 
| Enclosed is my check for $298 ! 
I Please bill me later RO ADDRESS XS POLS tS TLE NEN EN BES ete PO A d 
| Available exclusively through . . . I 
- KA K 456 Parkway, CITY SIATE- eh c ap c - 
l Ce er Broomall, Pa. 19008 i 
|  -with.the future in sight (215) EL 6-3995 PHONE i 
L 









INSERTION TO SOME PATIENTS. 


roblem LOSING THAT OCCASIONAL PATIENT THAT 
saa COULD NEVER MASTER SOFT LENS INSERTION 


UNNECESSARY FRUSTRATION DEVELOPED BY 


rODIEM... THE PATIENT AND PRACTITIONER. 


: robiem solver... 


AUR 


An ingenious little device that makes soft contact lens insertion easy. 
Your Problem Patients will thane you for et Na new ie- 
easier, ane yan cut toue chai g da 





































Va 7 


cH Sens ied VE 


"n 
qued ju toin 


TESTED AND PROVEN, 
SOFT-SERT™ WORKS, 


and works amazingly well, 


and is now being used by thousands of satisfied patients and 
practitioners throughout the country. 

Effortless insertion of aphakic, or thin, large diameter soft lenses is 
now made possible. SOFT-SERT™ works well with B&L’s new U & 
U3 ultra thin soft lenses too. 


POSITIVE SOFT LENS INSERTION: 
SO FT-SERT™ will virtually prevent the soft lens from: 


. .tilting or falling off the finger 
. inverting after touching an eyelash or eyelid. 


SOFT-SERT™ holds the soft contact lens securely, 
yet there is immediate and automatic release of the lens 
upon contact with the eye. 






SOFT-SERT " is made entirely of soft rubber, so it's 
easy on the eye. And a unifit finger attachment leaves 
both hands free to manipulate the eyelids, if necessary. 
" SOFT-SERT" INC. 0D VW) CT RS a Cu) t VER XS 0m UE) (UD OERD Cs (AO f£$ QUO CUR ($3) OCTO E €) COO (M CAR CUT GUN 

P.O. BOX 376 

CEDARHURST, N.Y. 11516 

PLEASE SHIP ME THE FOLLOWING: 
Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) 
Box(es) of SOFT-SERT™ 14 (a 13.50 per box of 6) 


JFT- SERT”, akasa six to a box, comes 
mplete with simple instructions. Available in 
lo sizes: 

JFT-SERT™ 12 is recommended for soft contact 
1s diameter up to 14 mm. 





JFT-SERT™ 44 is recommended for soft contact NAME : 
1s diameters exceeding 14 mm. ADDRESS 
=LPFUL HINT: Tae practitioner can use SOFT-SERT™ with conti- CITY STATE - ZIP. ' 








1ce to insert aphakic o- other difficult-to-handle soft contact lenses dur- 


| the fitting" procedure STAGE & HANDLING INCLUDED 


PO 
CHECK OR MONEY ORDER MUST ACCOMPANY YOUR ORDER * 


Mene mph mOcnR 


— a a 


nvestigate 
before you operate. 


Investigate intraocular lenses, and you'll find that 
CILCO is the standard of excellence. 

CILCO lenses are LATHE CUT from 
PERSPEX CQ clinical quality polymethyl- 
methacrylate. FINE POLISHING enhances the 
optical exactness of the lathe cutting procedure. 

Every lens is microscopically inspected, and 
sterility is challenged before it is released for 
implantation. 

Styles are available to satisfy almost any implant 
surgeon's preference. Lens powers may be ordered 
from + 10.0 D to +30.0 D in 0.5 D increments. 
Loop material is medical grade polypropylene 
or Supramid. 

CILCO lenses, like all intraocular lenses, are 
labeled investigational devices and may be supplied 
only to surgeons who are approved clinical 
investigators. 

Call toll free for complete details on CILCO 
lenses or for information on becoming a CILCO 
clinical investigator. When you investigate before you 
operate, you'll find that CILCO is the standard of 
excellence in intraocular lenses. 


LILEUOC 


T he standard of excellence in intraocular lenses 


1616 13th Avenue, Huntington, West Virginia 257 
Toll Free: 800/624-3418 or call collect: 304/697-4422 





AUTION: INVESTIGATION AL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE. See Package Insert for Full Prescribing Information. 
NDICATIONS: ApAakia including senile, traumatic, unilateral, congenital cataracts; cataracts associated with senile macular degeneration. 

ONTRAINDICATSONS: Massive vitreous Joss; choroidal hemorrhage; chronic recurrent uveitis; rubella cataract; proliferative diabetic retinopathy; marked microphthalmos; corn 
lana; chronic glaucoma mot medically controlled; endothelial corneal dystrophy, except when the lens implant is combined with a penetrating keratoplasty; severe iris atrophy; antridia 
rreparable damage to pupillary bincter. 






























E FACULTY "E 
. Richard L. Dallow, M.D. 
- Massachusetts Eye and Ear Infirmary 
. Boston, Massachusetts 
| — INVITED. GUEST SPEAKERS: 
— Richard Binkhorst, M.D. — 
|. Cabrini Health Care Center 
| New York, New York - 
Stanley Chang, M.D. 
- Massachusetts Eye and Ear Infirmary 
Boston, Massachusetts 


oe Robert Drews, M.D. 


Í 3 . St. Louis, Missouri 


echniques.- 
-scan will be demonstrated. 


aocular lens determinations will be covered. 


REGISTRATION | REO 





Thursday, F Fridi f 
and 10th, "1978 


June 8th, oth, an 





under the direction " 
D. JACKSON COLEMAN, M.D. 


| .. Washington University School of Medicine | 


sophisticated contact ahdi immersion techniques using all current display methods and emphasizing combined B | 


: The faculty. will guide. and. ! participate in the workshop sessions. 
$300.90 
. $150.00 


DEN — New York, N.Y. 1 
x QUAL FoR 18 HOURS CATEGORY | 1 AMA CRED 








Frederic L. tiis Eng. Sc.D. 
Riverside Research Institute 


| New York, New York 


Robert L. Jack, M.D. 
Stanford University 


Stanford, California 
Robert. Liss, M.D. 


Wilmer Ophthalmological Institute 


Baltimore, Maryland 


| Gwen. Kunken Sterns, MD. 


Hahnemann Medical College 
Philadelphia, Pennsylvania 


Chin Trempe, M.D. 
Retina Associates — . 
Boston, Massachusetts 


E This wili be a comprehensive course and workshop designed to familiarize the registrant with ultrasonic diagnostic | 





specific diagnostic criteria for evaluation of ocular and orbital tumors, vitreo- retinal pathology, o ocular trauma, ane : NE 











(with th eter of verifica de 


E AAA AANA RAA A A D aniayaya 
NH ANNIN pé a ROR HA PAREAN AO NAAA A My PNG a DAAN e . 
A ! i "CE Je Seth Oe tage ae ur d, Ls . 


Without a detailed plan of your new office as you envision it, there's s no 


BURLING, mc, | W2 to foresee all the expenses that will be involved in leasehold - 


improvements. Yet once you've signed the lease, any details not - Et 


included may be at your expense. Which means you could find yours 
paying thousands of dollars for unexpected ' 'extras" « We've been 


eye doctors avoid unpleasant surprises like this for over fort 
through our custom office planning service. It works quite si 

e From the Office Planning Kit we provide, you send us a fo 

your specific requirements. We then submit to you a preliminary o 
plan based on these requirements. Upon receipt of your comr 

any requested changes are incorporated into the final plan, whic 


| complete right down to the last detail of equipment, electrical, 5 
. and cabinetry. « Besides assuring most efficient use ot. spac " 
comprehensive office plan has another important adve 


made an exhibit to your lease before it S Signed, d 


af complete one-source service on everything you "nesdt equip a 
| your office, our Office Planning Kit is designed to yot ) 


| and headaches. Why not write or "phone today, for, ae 
















! 2T H o P 4ATE IODIDE 
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: ‘The emoticnal impact of accommodative esotropia on a 
na child need not necessarily be followed by the 
wy or the inconvenience and problems 
vearing and caring for prescription 
frequently used in the diagnosis of the 
ime agent that can be used to correct 
ve factor without inconvenience to 





| the young g atie at. 













agne m One bop of PHOSPHOLINE IODIDE 
5% inst lled di iily in each eye prior to retiring, for 
O or three weeks, will help to determine if there is an 


ommocative basis for the esotropia. 


n treatment ...lfthere isasignificantaccommodative 
actor present, the continued use of PHOSPHOLINE 
É IODIDE alone is often sufficient to correct the problem, 
--as long as “he drug is well tolerated. PHOSPHOLINE 
A IODIDE acts by altering the accommodative conver- 
" gence/accomm dation relationship in a favorable way, 
so that reer vision is © obtained with less accommodative 
ort and,” usion can frequently be reestablished. 
rective lenses are necessary, PHOSPHOLINE 
| may permit the use of single vision lenses in- 
f 'ccals. NE 
ry necessary, postoperative use of 
OLINE ODIDE may: help correct a residual 
























PHOS PHOLINE IODIDE”. 


indications: Glaucoma- - Chronic open-angi e gia 


ALMIC SOEUR 


BRI EF SUMMARY ; s 
(For full prescribing infor mial ë jen x cA 


(ECHOTHIOPHATE IODI DE “OR OPi PT 
PHOSPHOLINE IODIDE isa rig-acting € 
itor for topical use. Aa 































































































Subacute or chronic angle: -closure glaucoma atte 
where surgery is refused of contraindicated. Certainno 

secondary types of gla; Jcoma; especia hy giaucoma foli 
cataract surgery. 

Accommodative esctropia— Concomita nt esotropias A 
significant accommodative component. ] T 
Contraindications: 1. Active uveal inflammation. way a 

2. Most cases of angie- “Closure: glaucoma, due tothe pos 
of increasing angle block. — 

3. Hypersensitivity to the active or inactive ingredients: 2. 
Warnings: 1. Use in Pregnancy. Safe use of anticholinesteras 
medications during pregnancy has not been established, no 
has the absence of adverse effects on the fetus or on the fespir 
tion of the neonate. 

2 Succinylcholine should be administered. aly with great 
caution. if atall, prior to or during general anesthesia to patie 
receiving anticholinesterase medication because er possi 
respiratory Of cardiovascular collapse  - 

4 Caution should be observed in treating gi laucoma with 
PHOSPHOLINE IODIDE in patients who are at the sarr 
undergoing treatment with systemic anticholinesterase 
tions tor myasthenia gravis. because of possis adver 
effects. | 
Precautions: }. Gonioscopy iS rec ommended. prior to init 
of therapy. 

2 Where there is a quiescent uveitis or a history of this ci 
tion, anticholinesterase therapy should be avoided-or used 
cautiously because of the intense and persistent miosis an X 

cillary muscle contraction that may occur. PM 

3. While systemic effects are infrequent, proper. use of t 
requires digital compression of the nasolacrimal ducts for | 
minute or two following instillation to minimize drainage in : 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. a 

4. Temporary discontinuance of medication is necessary i 
salivation, urinary incontinence, diarrhea, profus ;e Sweatin 
muscle weakness, respiratory difficulties, or cardiac irregula ie 
Occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex 
posed to carbamate or organophosphate type insect icides an 
pesticides (professional gardeners, farmers. workers in plants x 
manufacturing or formulating such praducts, etc.) should be 
warned ot the additive systemic effects possible from. absorpti 
of the pesticide through the respiratory tract or skin. During: 
periods of exposure to such pesticides, the wearing of. respirat 
masks, and frequent washing and clathing changes. may id 
advisable. 

6. Anticholinesterase drugs: should be used with éxtremie -. 
Cati uti on, if at all, in patients with, marked vagotonia, bronchial - 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pre 
nounced bradycardia. and hypotension, recent myocardial : 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. p E 

7. Ariticholinesterase drugs should be employed prior iG 
ophthalmic surgery only as a considered risk because ot the 
possible occurrence of nyphiema. " 

8. PHOSPHOLINE IODIDE (echothiophate iodide} jshoul d be 
used with great caution, if at ail. where there is a prior history ot: 
retinal detachment Fe 

Adverse Reactions: 1. Aitthough the relationship. if any, of retinal 
detachrnent to the administraten of PHOSPHOLINE IODIDE. |- 
has not been established, retinal detachment has been reported > 
in a lew cases during the use Gf PHOSPHOLINE IODIDE in adu 
patients Wihidut a previous history of this di sorder. i 

2. Singing, burning. lacrimahion, hd muscle twitching, 0. 
onica wal and ciliary redness, browache, induced myopia Wil 
visual blurring may occur. : 

3. Activation of latent initis Or uveli itis may occur. 

4. iris cysts may form. and i treatment is continued, may. 
enlarge and obscure vision. This occurrence IS more. frequent if 
children. The cysts usually shrink upon discontinuance. of fre. 
medication, reduction. in strength of the drops or frequency o. 
instillation. Rarely. they may rupture or break free into. the © 
iR Regular examinations are advisable when the drug is: 

being prescribed tor the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening, obstri 

tion of nasolacrimai canals. 

6. Lens. opacities occurring if patients under treatment tor 
glaucoma with PHOSPHOLINE IODIDE have been reported, 
and similar changes have been produced experimentally in - 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow. 
anticholnesterase instiltation. This may be alleviated by prescrit 
ing a sympathormmetc mydriatic such as phenylephrine. ' 
Overdosage: Antidotes are atropine, 2 rng parenterally: | 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per i 
intravenously, artificial respiration should be given (f necessary. =| 
How Supplied: Four potencies are available, 1.5 mg package, 
for dispensing 0.03% solution; 3.0 mg package for 0. 06% . 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.2596 solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorpora 
adjust pH during manufacturing), chorobutanal ( fontoral de 
tive}, mannitol, boric acid and éxsiccated sodium phosphat 
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Now the Simplest Way to | 
Measure Contact Lens Curvature 
Is Also the Most Sophisticated... 








The remarkable Topcon DRA-1 
Digital Radiusmeter is the first 
instrument of its kind to combine 
advanced Digital Readout with its 
own exclusive Zero Reset Button — 
for a price comparable to instru- 
ments without these technical ad- 
vantages. Now measuring contact 
lens curvature is faster, more accu- 
rate, and more repeatable than ever 
before! 


Digital Readout 

Just two quick focusing adjust- 
ments and the exact lens curvature 
measurement is displayed before 
you— digitally. Getting your reading 
at a glance eliminates scale reading 
and time-consuming calculations. 


Zero Reset Button 

In the past, zeroing-out your scale 
required the extra step of turning a 
knob after each surface focusing. 


Now Topcon introduces its Zero Re- 
set Button, which instantly reestab- 


lishes a zero setting with the mere 
touch of a finger and also makes it 
easy to take a fast repeat reading as 
a double-check of your findings. 


Self-contained, space-saving 


unit 

Because of its compact design, the 
Topcon Radiusmeter occupies less 
space than similar instruments and, 
consequently, allows for easy port- 
ability. In addition, its sturdy pro- 
portions assure Stability on any 
work table or storage shelf. 





TOPCON 


ETS be *. Saar 








Contact your local Topcon dealer 
for a demonstration of the Topcon’ 
DRA-1 Digital Radiusmeter, which 
is available in both monocular and 
binocular models. We think you'll 
agree there is no finer contact lens 
measuring instrument. 







Topcon q 


DRA-1 


Digital 
Radiusmeter 








A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 





DA-LAURS 
| ENERGY CONSERVATION 
PROGRAM 


The energy yeu'll conserve is your own. And 


all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 


It's a međularcontrol console combining qual- 


ity elec-racals, finest woodworking craftsman- 


ship and years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing. . room lights, instruments and testing 
devices... by remote controls right at your 
fingertios . . . built-in foot control switch for 


«al 





Designed b” aphtha;/mologists for ophthalmologists. 


dalur 
^T v 


slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses... you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 





Write or call today, and we'll show you 
the way to conserve time, motion and energy. 


DA-LAUR INCORPORATED 
Dept. A, 140 Crescent Road 


Needham Heights, Mass. 02194 
(617) 444-3690 
















CONTAINS: levo-epinephrine HCI equivalent to 
0.25% ¥ 0.5%, 1%, 2% free base with: benzalkonium 
chloride, sodium metabisulfite, edetate disodium, and 
purified water. *The 0.25% formulation also contains 
sodium chloride. 


INDICATIONS Chronic simple glaucoma. 
CONTRAINDICATIONS Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 


WARNINGS Undesirable side reactions may include: 

eye pain or ache, browache, headache, conjunctival hyper- 
emia and allergic lid reactions. Adrenachrome deposits in 
the conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively uncom- 
fortable upon instillation. However, discomfort lessens as the con- 
centration of epinephrine decreases. 


Epifrin (-epinephrine) 
ends tough breaks | 


A broken bottle of epinephrine is more than a 
tough break to your glaucoma patient. 

It’s a shameful waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unnecessary dilemma for your patient 
trying to adhere to a strict regimen. 

When you prescribe Epifrin, the only major 
epinephrine in an unbreakable, plastic dropper 
bottle, you end any chance of waste associated 
with broken glass. And the easy-to-use squeeze- 
dropper bottle eliminates fumbling with glass eye- 
droppers too. 

. 90 why arent other epinephrines available in 
plastic? Because, unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 
7.5ml glass bottles. Epifrin comes in an economical 
15ml size that costs about the same as the 7.5ml 
glass bottle. 

And if convenience, stability and economy arent 
enough, Epifrin is also available in four dosage 
strengghs. 


That's why we say... only Epifrin has it all! 





Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. 


DOSAGE AND ADMINISTRATION The usual dosage is | drop 
in the affected eye(s) once or twice daily. However, the dosage should be 
adjusted to meet the needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 


Epifrin (i-cpinephrine) 


sterile ophthalmic solution 


AJIERGAN 
.&2 Irvine, California/Pointe Claire, P.Q., Canada 


Baten 


SEIN 















FULL PRESCRIBING INFORMATION 
Vira-A (vidarabine ophthalmic ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
.. cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monehydrate 
Bruivaient to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
. «, Clinical Pharmacology. Vira-A is a purine nucleoside obtained 

. . from. fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 


- Herpes simplex types 1 and 2, Varicella-Zoster, and Vacciria 
. . Viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
. -.not display in vitro antiviral activity against other RNA or DNA 
. Viruses, including Adenovirus. 
. the antiviral mechanism of action has not been established. 
`. Mira-A appears to interfere with the early steps of viral DNA syn- 
~ thesis. Vira-A is rapidly deaminated to arabinosyihypoxanihine 
‘{Ara-Hx), the principal metabolite. Ara-Hx also possesses ir vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
umor, : 
Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
Secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 
cellular toxicity in the regenerating corneal epithelium oí the 
rabbit. 

Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
..  Wira-A is also effective in superficial keratitis caused by Herpes 

. Simplex virus which has not responded to topical idoxuridine or 

... When toxic or hypersensitivity reactions to idoxuridine have oc- 

< curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%. 

-.. against stromal keratitis and uveitis due to Herpes simpiex virus 

> has not been established. | 

. The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine cays of 
. Continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
-~ quired to achieve corneal re-epithelialization. In the controlled 
.; trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
_-weeks of therapy. in the uncontrolled trials, 101 of 142 subiects 
- (71%) re-epithelialized at the end of three weeks. Seventy-five 
-percent of the subjects in these uncontrolled trials had either not 
“healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. | ! 


The. following topical antibiotics: gentamicin, erythromycin, 
loramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
. . Normally, corticosteroids alone are contraindicated in Herpes 
.. Simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
. . S^» is administered concurrently with topical corticostercid 











„tional seven days at a reduced dosage (such as twice daily) is. 


(0 PDJAHTASSPULTT) < 





Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 















































cells. : 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While - 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. | 
. Oncogenic Potential: Chronic parenteral (IM) studies of - 
vidarabine have been conducted in mice and rats. e 

in the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found ín the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 7 | 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated. 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. | ; 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superticial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The : 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. | 
Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ | 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. E 

Overdosage by ocular instillation is unlikely because any ex- ..- 
cess should be quickly expelied from the conjunctival sac. Too E 
frequent administration should be avoided. - "WI "— 
Dosage and Administration. Administer approximately one half ^ 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment, _ Pm e d 


. recommended in order to prevent recurrence. = 


How Supplied. N 0071-3677-07 (Stock 18-1677-139) 
Vira-A Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The b 0-40 mixt 


* ; ase is. a 60:40 re 
of solid and liquid petrolatum, kno 


ure 






















_ AN IMPORTANT ADVANCE IN THE TREATMENT 
_ OF HERPES SIMPLEX VIRUS KERATITIS 


A. Vira-A (vidaraGine 

= ophthalmic ointment), 3% = 
. eis not only as effective as IDU in. =~ 

treating Herpes simplex viru: k eratit 

but is also effective in pati ( 

or hypersensit-ve to or in 


 eusually well-olerated locally ~ 
i = à zt H f 


INDICATIONS: 

Acute keratocenjunctivitis and 
recurrent epithelial keratitis PUER to 
Herpes simplex virus types 1 and 2— | 
whether manifested by dendritic 

or geographic lesions. Vira-A is not. 
effective agairst RNA virus 

or adenoviral ccular infections. 


PROGNOSIS: 

Based on cont olled and uncontrolled 

clinical trials* en average of seven and nine 

days of contineous Vira-A therapy was 9 
required to achieve corneal re-epithelialization. | 
In uncontrolled trials, 101 of 142 subjects (71%) - 
had re-epithelalized by the end of three 

weeks on Vira“. Seventy-five percent of 

these subjects had either not healed 

previously or had developed hypersensitivity 

to topical idoxaridine therapy. 


*Data on file, Medical C5partment, Parke, Davis & Company, Detroit. 


^ For full prescr bing information, see preceding page. 


(vidarabine 
ophthalmic 
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E to le held at rp Sim | Hotel 
. Miami Florida 








Ronald G. Clark M. D., Professor & Chairman, Department of Anatomy, University of Miami School of Medicine 


Joel $. Glaser, M.D., Associate Professor of Ophthalmo! ogy, University of Miami School of Medicine 





John. A McCrary, Ill, M. D., Associate Professor of Ophthalmology, Baylor University Schoo of Medicine 
Albert V. Messina, M. D., Neuroradiologist, New York City 
Lawton Smith, M. D., Professor of Ophthalmology, 





niversity of Miami School of Medicine - 


ctor, heit isa a Way to refresh. yourself in neuroanatomy without having it dry or boring! In fact, you can even in have it it correlated » 


nstrating 1 neuro- ophthalmologic effects of lesions in these areas: (1) brain stem, (2) midbrain- thalamus, (3) cavernous T 
-chiasm, (4) ventricular. system- -blood supply, and (5) cerebral hemispheres. Each session will feature basic. gross | 
atomy correlated with careful computerized tomographic neuroradiology and will be illustrated by appropriate dini oe 
terial showing pertinent. neuro- -ophthalmologic lesions in that area. Eu os 





n fee | is $250 for practitioners and $100 for residents and fellows (with letter from department head). 





nization accredited fo for continuing medical education, the University of Miami School of Medicine nities that dis v 
;al education offering meets the criteria for 1: credit hours i in Category Lof the Physician’ s nut Award of a 
n Association, provided it is used and completed as designed. B i 






phhalmology Course, Continuing Education | in ^ phano, f P. 0. Box x 610326, 5 > 





u ) to the minute computerized tomographic sections! Finally, you'll see illustrative actual clinical Case material - E 


For motility testing of pediatric patients, Keeler 
provides & method that even a three-year-old 
child can understand: The Praeger Squint Light. 


Mounted on a convenient headband, the Praeger 
Squint Light includes two arms ending in the eye- 
catching likeness of a character from the popular 
“Peanuts” comic series. The characters eyes 
blink, serving as a red fixation light which, when 
the arm is moved, projects the patient's eyes 
along the six cardinal directions of gaze. The 
secend arm remains stationary in the direct up 
anddown position. 


K «Kecle 


.. with the future in sight 


The motility test that’s child's play 


The Praeger Squint Light is inexpensive, comfort- 
able and, except for the occasional replacement 
of the single “A” battery, virtually maintenance- 
free. In addition, the unit was designed to be worn 
with or without glasses. 


For pediatric patients who sit down and take 
notice, the most effective motility test is the 
Praeger Squint Light . . . available exclusively 
from Keeler. 


Call or write for further details. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 





Tested and proven in 14 years’ clinical use 
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IDOXURIDINE 
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PROVE US RIGHT. Send for our free full file folder of detailed information on all 
Our exclusive m and our method of doing business. Careful training and 
long experience make Howard Brown and his Standard Lab team - 

eye every impossible job asa welcome opportunity to make a 


QV mm ES. new friend or help old ones. 3 
- gym. N ^ ORIES Standarg Laboratories Inc. / PO Box 17586 / Memphis. TN 38117 EM 


901-683-3583. TOLL FREE 1-800-238- 6653. 
Tenn. only call collect 901-683-3583. 








































“Cataract surgery: new methods, including phacoemulsification. and intraoc | 
. lenses PUM um T p 


Diagnosis and treatment of macular disease | 

d Ophthalmic endoscopy 

| Glaucoma: new methods in diagnosis and treatment - 
* Advances in the treatment of ocular infection - 


iE Up- to-date information on fluorescein, retinal and vitreous surgery, ane malpra 
tice . | | 


E New and: rediscovered menniques in strabismus 
2 Modern. treatment of corneal disease 


. Cryosurgery for lid problems 
: New instruments 





| -ohh L Norris, MD. 
- Alan B. Scott, M.D. 
- William H. Spencer, M. D. 
nCc.z ler. M.D. . Bruce E. Spivey, N.D. 
H Demorest, MD. 3 Willem E L. -Stampar Mp .D. 
Fung, 1 Mb. E z 















i Califoraia Medical desc ton Physician Bedoni Program in i Continuing Medical Education. 
56 hours s creat) | DA 







| REGSTRATION hs dy 
— Qj dighlichts of Modern Ophthalmology (fee $195.00) 
 : Residents and Fel lows (fee $75.00) | | 
June 15-17, 1978 
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(As you wish it on your badge) 









| 7 Continuing. Education. - : ES * 

-. Pacific Medical Center. a 
— P.O. Box 7999  - 2 
iuh ‘San Francisco, € CA 94120. 


















ested in bor ; S sion iflatad with "University E: 
Ophthalmology Programs. This service functions by. |. 
receiving information from applicants and distribut- | 
ing this material to a cin Program Fe 
Chairmen. E 











! . Attracts young and old 
œ Bulbs light sequentially to puil 
TE fixation centrally 

abel * All solid state — no moving 
parts — only the light appears 

e move 
inc oe 115v a.c. 50/60 HZ (other 
sand ——  .Woltages available) - 
se we Controlled from ri in 






Application forms” may be Obtain e T HEBR. vdhbo : 
Secretary- Treasurer of the Association of. University - E 
Professors of Ophthal mology, | nc. : 











To participate in the Faculty Placement Service «T 
F | send the completed application. form and a Po | 
tion fee of $15.00 to: 


. George W. Weinstein, M.D. 

Professor and Head | 

Division of Ophthalmology - 

University of Texas Medical School at 
San Antonio 

San Antonio; Texas 78284 







= — Watchit(s) checked below: 
VU Check enclosed — Ocutron pays postage in U.S.A. 
oO Bin me plus postage ] Senior [1 junior 
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‘SECTION ON OPHTHALMOLOGY OF THE NATIONAL MEDICAL ASSOCIATION 
= PRESENTS _ 
A GLAUCOMA WORKSHOP 
WASHINGTON-HILTON HOTEL 
WASHINGTON, D. C. 


JULY 29-30, 1 978 











IRVING. : LEOPOLD. I M. D. 










F GEORGE SPAETH, M.D. 


| Registration Fee $100.00 (Residents $35. 00) 





x aes - For Further Information Please Write: Mie. adus a | 
d Mrs. Mary D. Colley, Registrar . Nu. e S x* 
.. Howard University Hospital Ze | 
2041 Georgia Avenue, N.W. 
Washington, D.C. 20050 
- hone (202) 745-1 207198 
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THE OPTIMIZER. 


Its zm Inventory Convenience at small Cost. 
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Greater Dencetehin for 
Lower Renewal Fee 


> 
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* We consign you all the lenses you need - 


to fii rew patients and provide replacement 
lenses directly from your SOFLENS® 
(poty nacen) Contact Lens stock. 


* Wese:uptheentire system in your office. 


* We service and maintain the inventory. 
e We doc practically all the paperwork. 


The only lenses you buy are the lenses 
you cispense. Theres even a special plan for 
buying back lenses you now own. 


We call this new system THE OPTIMIZER. 


You Ik probably call it the best contact lens 
invertory Dlan you ve ever seen. 

The cost starts low and can go even 
lower An improved Renewal Provision 
consderseither your volume increase or 


a *\elelele 
291949) o 
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percentage increase — whichever results in 
the lower renewal fee. To keep your inventory 


together and organized, a handsome stor- 
age/display console is available for purchase. 

Couldn't your office use a new system to 
optimize your contact lens practice? Ask 
your SOFLENS Division Representative for 
more information or call for a free derailed 
brochure (No. SL-1391) by dialing, toll-free. 
800-828-9030 (800-462-1720 in New York 
State). Let us fully present THE OPTIMIZER 
tO yOu. 


BAUSCH & LOMB 
SOFLENS'" DIVISION 
Rochester, New York 14602 


*Aregicered trademark of Bausch & Lomb Incorporated for polymacon contact lenses made of 61.4% poly (2-hydroxyethy! 
methacrylate -and 38.6% water when immersed in sterile sodium chloride solution, U.S.P. 
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Reprinted from ANNALS OF ALLERGY, Volume 35, Number 2, August 1975 


A controlled, double-blind comparisoa of naphazoline hydrochloride 
0.05%, antazoline phosphate 0.5%, a combination of both components and 
a placebo was performed on 51 ragweed sensitive patients presenting al- 
lergic conjunctivitis. Evaluation of response at various times after instilla- 
tion of medication for lacrimation, conjunctival inflammation, pruritis, 
photophobia and pain showed naphaceline hydrochloride, antazoline 
phosphate and the combination product superior to placebo. The combina- 
tion product was statistically significantly superior for conjunctival inflam- 
mation and photophobia. The need for post-challenge treatment with 
epinephrine hydrochloride was significantly less in those eves treated with 
the combination product, demonstrating prophylactic efficacy. 


ANTAZOLINE PHOSPHATE AND 
NAPHAZOLINE HYDROCHLORIDE, 
SINGLY AND IN COMBINATION FOR THE 
TREATMENT OF ALLERGIC 
CONJUNCTIVITIS—A CONTROLLED, 
DOUBLE-BLIND CLINICAL TRIAL 


JEROME MILLER. M.D.. AND EDWARD H. WOLF. Ph.D. 


Introduction 


The USE OF sympathomimetic 
vasoconstrictors and antihistamines to 
relieve conjunctival congestion as- 
sociated with allergic conditions .:s 
widespread and well accepted. The 
combination* tested combines the de- 
congestant activity of a sym- 


*Vasocon-A, SMP Division Cooper 
Laboratories (P. R.) San German, Puerto Rieo 
00753, contains 0.05% naphazoline 
hydrochloride and 0.5% antazoline phospha 


Doctor Miller is Chief, Mi 
Kennedy Memorial Hosp 
vania. 

Doctor Wolf is Associate 
Baruch College of the City o! 
New York. 


partment of Allergy. J. F. 
Philadelphia, Pennsyl- 


rofessor of Statisties, 
w York, New York, 


VOLUME 35, AUGUST, 1975 


hydrochloride, with the antihistaminic, 
antazoline phosphate. Naphazoline 
hydrochloride has been found to be 
devoid of the customary rebound 
phenomenon seen with other com- 
pounds of its type.'? When used in 
combination with antazoline 
phosphate the synergistic effect of the 
combination permits a reduction in 
naphazoline hydrochloride dosage and 
reduces the possibility of developing 
@ acute attack of glaucoma in suscep- 
le individuals. 

Antazoline phosphate is less irritat- 
ing than other antihistamines* and has 
been successfully used as topical 
therapy for allergic ophthalmological 
conditions.5!? The concomitant ad- 
ministration of separate preparations 
of antazoline phosphate and 
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With Vasocon-A there was 
no mention of any 


patient complaints in this study 


"No adverse reactions 
were observed or reported 

by any patient during 
the course of this study.’ 


Miller, J. and Wolf, E. H. 
Annals of Allergy 35:81-86 (0 p. 85 
(August 1975) 





— MASOCONA 


(nephazoline hydrochloride 0.05% and antazoline phosphate 0.5%) 


* Patient Acceptance 


not sticky or gummy with minimal irritation 


e Prompt Clinical Response 
within minutes after administration 


VASOCON-A 

(naphazoline hydrochloride 0.05% 
and antazoline phosphate 9.5%) 
Sterile Ophthalmic Solution 


Description: A sterile ophthalmic solution having 
the following compasition: 


Naphazoline Hydrochloride ............ 0.0596 
Antazoline Phosphate .......... Aa wage 0.596 
Phenylmercuric Acetate 

(preservative) ........—..... "iios ai 0.002% 


In an isotonic, buffered, aqueous solution cf sodium 
chloride, sodium carbonate and boric acid. 
Action: Vasocon-& combires the effects of the 
antihistamine, Antazoline, amd the decongestant, 
: Naphazoline. 





A comfortable, 


cosmetically acceptable 


solution for treatment 
of the allergic eye* 





e Effective Vasoconstriction 


to relieve and clear the congested eye 


e Synergistic Potency 


* Indications: 
Based on a review of a related combination of 
drugs by the National Academy of Sciences 
— National Research Council and/or other 
information, FDA has classified the indications 
as follows: "Possibly" effective: 


For relief of ocular irritation and /or congestion 
or for the treatment of allergic or inflammatory 
ocular conditions. 


Final classification of the less-than-effective 
indication requires further investigation. 





Contraindications: Hypersensitivity to one or more 
of the components of this preparation. 

Warning: Do not use in presence of narrow angle 
glaucoma. 


therapeutically superior in combination 


Precautions: This preparation should be used only 
with caution in the presence of hypertension, cardiac 
irregularities or hyperglycemia (diabetes). 

Adverse Reactions: The following adverse reactions 
may occur: Pupillary dilation, increase in intraocular 
pressure, systemic effects due to absorption (i.e., 
hypertension, cardiac irregularities, hyperglycemia). 
Dosage: One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required to 
relieve symptoms. 

How supplied: 15 mi. dropper-tip plastic squeeze 
bottle. 


SMP 
Smith Miller & Patch e 


Div. Cooper Laboratories (PR.), Inc. 
San German, Puerto Rico 00753 


NDC 0058-2881 -15 
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The switch 
to the 


Total System. 
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Now, for total anterior segment surgery... 4 
[ntroducinz Berkeley’s superb, I 
new ultrasonic fragmentor, | 
the Fragmatome™ unit, 


for lens extraction. 
Together with the Ocutome® unit. 


In the only complete system 
that works with one, 





single footswitch. 


A single footswitch.... 

Berkeleys Ocutome Fragmatome 
System is the only syst -m for total 
anterior segment surgery and posterior 
vitrectomy that works with a single 
footswitch like you sec here. 

But the exclusive feztures of our 
new system go well be*ond our 
footswitch. 

Ocutome/Fragmatome is the only 
complete sysiem for tctal anterior 
segment surgery, including such 
procedures as lens rer oval, capsulec- 

tomy, iridectomy, pup-lary reshaping. 
land removal of prolapsed vitreous. 

The Ocutome/Fragnatome System 
is the most miniaturiz<d intraocular 
instrument available. 

The system offers saperior surgeon 
control.... 

You directly contre suction, cutting 
rate, port opening size and ultrasonic 
power output. 

And superior safety ... 

The Ocutome unit s a pneumatic 

, system. So there are ro electrical con- 
nections or shock hazards to the patient. 

The Ocutome/Fragmatome 

System uses only tin- incisions 
for all 20-gauge pics, 
probes, needles and zccessories. 
Smaller incisions minemize trauma and 
are easier to close wzcer-tight. 

Guillotine cutting =ction prevents 
spooling and pulling assue. And pro- 
vides safer cu:ting near the retina and 
safer reshaping of the iris. 

Our automatic suc- ion svstem is 
pressure-controlled— not flow-con- 

trolled — for a continaous level of 
suction for beth tissue or lens removal. 
, And, a single cable connects both 
units to a single foot witch — for supe- 


rior direct coatrol in 2utting and suction. 


NEU 0$ 
"M Pips py . 


A few more special features. ... 

Your choice of an infusion sleeve or 
modular infusion to automatically 
control intraocular pressure. 

The Fragmatome unit offers a special 
wattmeter, an elapsed time meter and 
fine tuning controls. 

Plus, the system is one of the sim- 
plest to operate and care for. 

What's more, the system is econom- 
ically priced and offers you more 
features and advantages than any 
other system. 


Berkeley's 
educational support 
backs up the System. 


To help you put the Ocutome/Fragma- 
tome System to best use, Berkeley's 
Educational Division has developed a 
nationwide, ongoing program of sem- 
inars in intraocular surgery — conducted 
by the leaders in the field. 

And, Berkeley's procedural news- 
letter regularly provides the latest 
state-of-the-art surgical techniques and 
the newest developments in micro- 
surgical intraocular surgery. 


apicem c tO EA ue c ee Ee LR 
Upcoming workshops in intraocular 
surgery are planned for these dates at 
the locations listed here. 








Call or write us direct for details and 
further information. 


————— i 


February 3,4 





San Jose, Ca. 


March 17, 18 San Antonio, Tex. 
April 21, 22 San Francisco, Ca. 
April 28, 29 San Francisco, Ca. 
Early May Chicago, Ill. 

Late May New York, N. Y. 
Mid June Minneapolis, Minn. 
Mid July Cleveland, Ohio 
Late August Durham, N.C. 


September 16, 17 Los Angeles, Ca. 





The switch 
makes the difference. 


Let us show you he Total System, 
Doctor. 

Just return the attached coupon for | 
details and a demonstration. 4 

The Ocutome, Fragmatome System. 
The only Total System with more 
exclusive features for superior control 
and technique ir intraocular surgery. 

See how the switch makes all the 
difference. 





Berkeley Bio-Engineering 


1 
3 
J 
^ 
4 
600 McCormick Street/San Leandro, CA 94577 A 
Call toll free: (800) 227-0591 : 
In California call: (485) 568-6800 p 


v 


VI — GORSRRENERD a 


I'd like more 4etails on the Berkeley Ocutome/ 
Fragmatome system. 
[J Please have a representative call. 


O Please add*my name to your newsletter 
mailing list 


Physician 





Hospital 





Address 
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Phone 





Clip and mai. to: 
600 McCormick Street/San Leandro, CA 94577 
. 
a a a 
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~ ANNOUNCING T THE. THIRTIETH ANNUAL CLINICAL CONFERENCE 


THE CHICAGO OPHTHALMOLOGICAL SOCI iE 
May 26-27, 1978 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


o "Newer Concepts in the Management of Herpes K Keratitis” 
aa “Immunologic Mechanisms in Ocular Disease”. | 
- Jerry. Donin, M.D: o: "Legal Piffa is in. Neuro-ophthalmic Practice" park: oe ^ 
Pomona; California - “Legal Pitas in Neuro-ophthalmic. Practice” part two NT 
James Elliott, MB. i | Immunctherapy in Ophthalmology" P t 
Nashville, Tennessee — _“HLA-antigers in Ocular Disease" NN 
Wallace. Foulds, M.D. | “Some Thoughts on Photocoagulation as a Thetapeutic Tool". 
Glasgow, Scotland | —  "Experence in Local Excision of Intraocular iuc í 
Dunbar Hoskins, M.D. E "Management of the Glaucoma: Suspect" 
San Francisco, Cal ifornia “Glaucoma is the Young Patient" | 
Roberta L. Meyers, Ph.D. "Essential. immunology for the Ophthalmol ogist" 
Los Angeles, California | Eat in Uveitis and Retinopathy” 
Whitney Sampson, M.D. .. "Ophihalmology, Optometry and Politics" 
. Houston, Texas | "Contact. Lenses Following intraocular Surgery" 





OCULAR IMMUNOLO OGY PANEL - 
Jack Chandler, M.D., Seattle, ‘Washington 
James Elliott, M.D., Nas ville, Tennessee 
Roberta Meyers, Ph. D., Los. Angeles, California 
THE THIRTY-FOURTH ANNUAL GIFFORD MEMORIAL LECTURE | 
"Squamous Cell Carcinoma of the Conjunctiva" d e 
Frederick Blodi, M.D., lowa City, lowa "u 
Friday, May 26, 1978 
11:30 AM. 














REGISTRAR: Mrs. ; Arlyne R. Schulz 
120 6 Oa 


McHenry, Illinois 60050 
| Phone: 8153853329 — 











Fee: 


| drurind nueia a ocular side affects. It eade. responses suggest a cause 
ind effect rel ationship, prospecti e studies will be done. Please send 
J s peng of mousy t unst : spected, rare, , severo: or unusual 







e Ilo: lowing: susp ined drug a and. reaction, , age and | sex T | 
x "s oute 2 of administration, dv 
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New from Welch Allyn: 





Halogen 


Illumination 
in a Pocket-Sized — 





Ophthal 


Halogen illumination, over- 
whelmingly preferred for its 
bright, white light and its 
ability to show true tissue 
color for a faster, more accu- 
rate diagnosis, is now avail- 
able in a pocket-sized 
ophthalmoscope. 


Don't let the small size of the 
Halogen Lite Set™ Ophthal- 
moscope fool you. We've in- 
cluded all the major features 
you expect to find on a full- 
sized ophthalmoscope ... 
and then some. 


The Halogen Lite Set?" 
Ophthalmoscope features a 
newly-designed optical sys- 
tem that delivers more usable 
light. In addition, you have 5 
apertures and 16 lenses from 
—15 to +20 diopters 
at your disposal. 







Since the Halogen 

Lite Set™ Ophthal- 

moscope is 

operable with 

either re- 

chargeable or 
“AA” alka- 
line cells, the 
new Halo- 
gen Lite 


moscope 


Set'" Charger has been de- 
signed to prevent overcharg- 
ing of rechargeable cells or ac- 
cidental charging of alkaline 
cells. The positive on/off 
switch, located on the handle, 
offers rheostat control for var- 
iable light 
intensity. 


For your com- 
fort and con- 
venience, a 
built-in dust 
cover, a brow 
rest, a 360* 
floating 
pocket clip 
and an illumi- 
nated lens 
dial are all 
standard. 
And for un- 
equalled performance, we've 
included a circularly polar- 
ized filter to reduce corneal 
reflection. 


Without a doubt, the Halogen 
Lite Set!" Ophthalmoscope is 
the world's most technologi- 
cally advanced pocket-sized 
ophthalmoscope. 





Ask for a demonstration 


today from your authorized 
Welch Allyn dealer. 


WELCH 
.| ALLYN 


Lighting the way since 1915 


Welch Allyn, Inc. Skaneateles Falls, New York 13153 








gentamicin sulfate, U.S.P. | 
oolution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 





DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthaimic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
socium chloride, and benzalkonium chloride as a preserva- 
tive. [n 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
me:hylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag? 
ulase-negative staphylococci, including gi tain strains that, 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Dipiococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
actve include certain strains of Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus species, Esche- 
nema col. Kiebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacilus}, Aerobacter aerogenes, Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated trom patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 
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generally avoids sensitivity 
reactions and irritation. 
no significant organism resis- 
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‘oxoplasmosis 


J rare. We report positive ocular 
ot immu- 


members ot the family tailed to reveal 


in. consecutive 
: n dn twins,” i 


eh us ual | oceurrence 


Sonsecutive Siblings 


| M cS Jerome Kazdan, MD, FRCS (C); Prasanta Kumar Basu, MB, DOMS 


REPORT OF CASES 
Case 1.—A 17-year-old girl had a three- 


year history of toxoplasmie retinochoroid- 


itis in the right eye. She noted the recent 


-recurrence of blurred vision in that eye. - 
Visual acuity was 20/80 OD and 20/20 OS. 


Two fresh satellite lesions were seen, one 
on each side of the old macular scar (Fig 1). 


 Maeular edema and mild vitreous change 
were present. Results of serologic tests for — 
toxoplasmosis showed a nonreactive com- 
 plement-fixation (CF) test titer and an 
indirect fluorescent-antibody (IFA) test | 
titer of 1:256. Three years earlier, her CF 
and IFA titers were k 16 and 1:256, respec- 


tively. 


Case 2.-Her 18-year-old brother also 
suffered from poor vision in the left eye for : 
at least four years. He had a densely 


pigmented large sear in the left macula 
(Fig 2). His visual acuity was 20/20 OD and 


but his IFA titer was 1:256. Two years 


earlier, his CF and IFA titers were 1:16 and ` 


1:256, respectively. 


Because of the unusual occurrence of — - 
ocular toxoplasmosis in two consecutive. 2m m 
siblings, the other siblings and d: m 
- of L 25 units of 'stroptodorigey a r 
. tuberculin antigen (5 TU) were pi 
tive at 10-mm indurations after 48 
hours (eases I- through 3, 6, and 
Leukocyte migration. inhibition re 


parents were examined. 


Case 3.—Their 19-year-old sister had, in 
her right eye, an old, inactive chorioretinal 
scar, 4 disc diameters superotemporally to — 
the optic dise (Fig 3). Her visual acuity was _ 


20/20 in each eye. Her CF titer was 
nonreactive and her IF A titer was 1:164. 

Cases 4 and 5.—Two younger brothers, 
aged 15 and 12 years, had normal fundi but 
both exhibited CF titers of 1:16 and IFA 
titers of 1:1024. 


: years. was free from. ocular involvem 
and from serologic reaction. to sence 
Sis. 


similarly free from toxoplasmosis. 


normal f fundi. Her CF titer was S nonten 


of congenital toxoplasmosis: Humo 
antibody levels, as revealed by ser 
protein electrophoresis. and. quanti 


i aisi dun : tive immunoglobulin assays, were no: 
20/200 OS. His CF titer was nonreactive, .- g y 


intradermal skin tests using Cand: 


i ‘members of the family; noone had a 
= inhibition. grea er than 20% 


CASE 6. —The Hors brother: pro 





CASE 7.—The father, co 48 years, V 


‘Case 8.—The mother, aged 45 years 8, 


































children were from the same anie 


TEST RESULTS 


-Skull roentgenograms of thet th 
siblings with ocular toxoplasmosi 
(cases 1 through 3) did not show i 
cranial calcifications, which are a sig 





mal for the family. Cell-medi 
delayed hypersensitivity as. shown 


02 2 ml of 1, 000 Hirotein toie hise ii 


tests* using toxoplasma antigen (pri 
tein content of 75 pg/ml, 150 pg/m 
and 300 ng/ml) were negative. in a 
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Fig 1.—Retinochoroidal lesion in right 
macula showing two fresh satellite lesions 
(arrows), one on each side of old scar 
(case 1). 


FAMILY HISTORY 


The members of the family were 
otherwise healthy. They denied a 
habit of eating raw meat. They did 
not recall any episode of collective 
illness that is suggestive of acquired 
toxoplasmosis, such as malaise, fever, 
lymph adenopathy, splenomegaly, or 
myalgia. They kept two dogs at 
different times in the past but the 
animals were not available for para- 
sitic investigation. 


COMMENT 


The question as to how the three 
consecutive siblings (cases 1 through 
3) became infected remains an enig- 
ma. Is their retinochoroiditis a mani- 
festation of congenital or acquired 
toxoplasmosis? Congenital toxoplas- 
mosis is rarely seen in surviving 
siblings for two reasons. Once the 
mother becomes infected, her humoral 
antibodies will protect subsequent 
fetuses from infection.* Those who 


1. Feldman J, Sabin A: Skin reactions to toxo- 
plasmic antigen in people of different ages 
without known history of infection. Pediatrics 
4:798, 1949. 

2. Campinchi R: Uveitis of toxoplasmosis, in 
Golden B (ed): Uveitis: Immunologic and Allergic 
Phenomena. Springfield, Ill, Charles C Thomas 
Publisher, 1973, p 411. 

3. Perkins ES: Ocular toxoplasmosis. Br J 
Ophthalmol 57:1, 1973. 
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Fig 2.—Densely pigmented retinochoroidal 
scar in left macula (case 2). 


have ehronie uterine infection by 
toxoplasma tend to have recurrent 
miscarriages and stillbirths.'" The 
probability of a mother having one 
child with toxoplasmosis is estimated 
to be one in 10,000 in North America." 
Thus, the probability of having three 
affected siblings in a row (cases 1 
through 3) is one in a million. Hence, 
we feel that in our series (cases 1 
through 3) the infection was probably 
aequired. The findings of normal 
humoral antibody levels and cell- 
mediated immunity in the mother 
(case 8) also support the contention. 
Even if the eldest child (case 3) were a 
case of congenital toxoplasmosis, sub- 
sequent siblings ought to have been 
protected by maternal immunity 
against recurrent infections.’ 
Nevertheless, we are carefully 
watching the younger siblings (cases 4 
through 6) for manifestations of 
ocular toxoplasmosis as they reach the 
susceptible period of puberty,’ for it is 
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Fig 3.—Inactive densely pigmented retino- 
choroidal scar in posterior pole of right 
eye (case 3). 


thought that when toxoplasmic retino- 
choroiditis arises in the absence of 
previous retinal scars, it doef so from 
ruptured intraretinal cysts that may 
not be visible on ophthalmoscopy.' 

Because a person with ocular toxo- 
plasmosis may not be aware of it (case 
3), it may be desirable to examine the 
fundi of all siblings from the same 
marriage whenever a case of ocular 
toxoplasmosis is found in one. This 
may not only lead to early diagnosis, 
but also to an estimate of the preva- 
lence of ocular toxoplasmosis in 
siblings. 


The serological tests for toxoplasmosis were 
performed at the Serology Department, Labora- 
tory Services Branch, Ontario Ministry of Health. 
J. Yang, PhD, of the same department supplied 
the toxoplasma antigen. Frank Carré gave tech- 
nical assistance. Nancy Hathway took the fundus 
photographs. 


Key Words.—Acquired toxoplasmosis; re- 
tinochoroiditis; siblings. 
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5 polation lesions that v were 


- the diagnosis of conce i ps 
: sis. Anteugi ti the con ete 


successive siblings were infected at 
birth with Toxoplasma, and latent 
uterine infection with Toxoplasma has | 
been implicated as a cause of recur- - 
= rent abortion, presumably by the | 
ara infection of fetuses in successive 
a - pregnancies.” PONE | 
. . Tn this report, we describe a fatally | 2m 
in which two siblings had bilateral 
ub macular, retinochoroidal scars which . 
we believe were due to. congenital 
toxoplasmosis. To the best of our- Satie 
knowledge, no similar . case has been PR 
reported. | 


REPORT OF CASES 


full-term. pregnancy and had no significant 


medical problems except for mild mental- 
retardation. We found a- visual acuity of- 

6/60 in each eye, horizontal pendular . 
nystagmus, normal pupillary reactions, ful oft 
extraocular movements, and a small esotro- ^ ar 


tion were unremarkable. No 
calcifications: appeared in ‘roent 
-of the skull Fluorescein . angiog 


showed - atrophy of the- chorio ip: 


] within the colobomata, with api 


| E. (CMV), was 1: 4. The s s: 
5 foe was s moria | 


j o zd os = 
E vog . Pd moderate fe 

Case 1.—A 14-year-old girl had a history vi 

.. of poor vision and nystagmus from birth. 

She was the product of an uncomplicated, = 


pia as indicated by Hirschberg’s test. him b. 


Results of slit-lamp examination showed © 
.. normal anterior segments. The intraocula: n 

|. pressure was normal, and the vitreous was t1 
Mec We found bilateral, heavily pig- ` 
2 . mented macular colobomata, with promi- . d b 

. . nent retinal striae that radiated from the. M 

. lesions (Fig 1). The optic discs and p “tio n 


eral retinas were normal. 


‘Results of the general medical examina- fe = 








Fig 1.—Left, Macula, right eye (case 1). Right, Macula, left eye (case 1). Bilateral retinochoroidal scars typical of 
toxoplasmosis. Retinal striae radiate from both lesions. which indicates inflammatory origin. 





Fig 2.—Left, Macula, right eye (case 2). Right, Macula, left eye (case 2). Bilateral retinochoroidal 
scars typical of toxoplasmosis. Retinal striae radiate from lesion in left eye. 
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Ton oplasme was 1:64, and the. CF titer for 

E» V was zero. 

ASE 3.—A A0: year-old s woman, the moth- 
or of patients | and Ë, had normal eyes 
each with a visual acuity of 6/6). In nine 
gnancies, she bore: four children and 
jad five spontaneous: abortions of un- 
known origin. One of her other two chil- 

| normal eyes; her fourth child, who 
..was living ir the Middle East, was 
+ described as kaving normal vision. The 
TPA titer for Toxoplasma was 1:64. 


COMMENT | 


` Congenita’ macuiar eolobomata can 








? he either developmental or inflamma- 


- tory. Developmental _ colobomata, 
. more correctly termed “macular dys- 
.plasia," are usually hereditary and 
may be associated with skeletal 
- defects,’ Leber's congenital amauro- 
— Sis? and such other ocular diseases as 
k "us, cataract, and retinitis 
TE this. family, there 

) bo vision, and 



























physical Map oct ida EGA did 
not show any associated abnormali- 


ties. The rormale lectroretinogram in 


case 1 eliminated the. possibility of 
aan wel eode wf amaurosis. . More- 


our | opinion, the 
ons in the: cases should be clas- 
- sified as infla nmatory rather than 
h dovelepriental: Of the intrauterine 
. infectioms that. cause ‘such lesions, 
toxoplasmosis and CMV infection 
ust. be considered. In this family, 
h the affected children and the 
þer had serologic evidence of 
revious infection with Toxoplasma; 
one child hac an insignificant CMV 
er, and the other child had none. 
(^ Unfertunasely, there is no way to 
. prov ve that these retinochoroidal le- 
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sions are, in fact, due to congenital 
rather than aequired infection with- 
out serologic examination for toxo- 
plasmosis at the time of birth or early 
infancy. Similar lesions have now 


been reported in patients with ac- — 


quired toxoplasmosis.*'^ Therefore, it 
is conceivable that the lesions in one 
or both of these children could have 
been due to a postnatal infection. 
However, the chance that this oc- 
curred is remote. The finding of 
pendular nystagmus in both children 


establishes the onset of the disease as 


probably occurring prior to the age of 
2 years and definitely before the age 
of 6 (J. L. Smith, MD, written commu- 


nieation, December 1976). The inci- 


dence of acquired toxoplasmosis in 
young children is low, and retinochor- 
oiditis is an infrequent complication 
of postnatally acquired infection.” 
Congenital toxoplasmosis in sib- 
lings is exceedingly rare. An analysis 
of several studies, in which a total of 
more than 800 mothers who had given 
birth to children with congenital toxo- 
plasmosis were followed up, did not 
disclose any instance of infection in 


the mothers’ subsequent children.’ | 
However, there is evidence that the 


infection of suecessive children is 
possible as a result of latent maternal 


infection. Toxoplasma cysts can occa- 


sionally be found at autopsy in the 
uteri of women who have had positive 
Sabin-Feldman’s dye tests." There- 
fore, 


of placental or fetal infection by 
rupture of cysts at the time of uterine 


stretching or contraction during preg- 


nancy or labor. Langer? found Toxo- 


plasma organisms in specimens from 


fetuses or other products of con- 
ception in nearly a third of a series of 


women with histories of recurrent 
abortion. Remington and Klein’ de- 
scribed a woman who had stable, 


Sabin-Feldman's dye test titers for 
more than a year; Toroplasma or- 


| Congenital Toxoplasmosis—Stern & Roman 


ganisms were recovered a 


ute to single or recurrent abortion 


nancies and the infection of the child ild 


| of the Fetus and Newborn Infant. Philadelphia, : 


latent uterine infection. may 
persist for life and constitute a source 


| ieaanc with macular eoloboma; keratoeonus, - 


aborted fetus. Garcia? unco 
tologic evidence of. Toxop 
ganisms in two successive sibling 
one of whom died a day aft | 
from overwhelming ‘systemic tox 

plasmosis; the other was aborted after 
six months’ gestation. Thus, althoug! 
congenital toxoplasmosis in siblings 
rare, it certainly can occur, and latent 
toxoplasmosis. can sometimes contrib- : 






















































We believe that the mother in our- 
study probably acquired toxoplasmo- k 
sis during her pregnancy with the 
child in ease 1 and that her latent 
disease caused abortions in later preg- 


in case 2. 


This study was ARTE in pärt i. geint EY 
1204 from the Nazional Institutes of Health. 
G. Richard O’Connor, MD, and Mrs Ruth Lee 
Thygeson assisted in the prepacoon, of. this 
communication. . 
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X^ lytomegalovirus (CMV) retinitis is 
M a rare complication of immuno- 
suppressive therapy.' Hemorrhagic 
etinal neerosis is the hallmark of this 
disease and leads to irreversible, 
devastating ocular damage. The dis- 
tinctive appearance of the retinitis 
has been described by de Venecia et 
al’ as beginning with scattered whit- 





ular vascular sheathing. These dots 
then coalesce, giving a diffuse picture 
of retinal necrosis. In the resolution 
nase, retinal and pigment epithelial 
RPE) atrophy follow. Aaberg et al 
re Generel t the evolution of an 
















ish dots that are associated with i irreg- 


3 Hey aa are sihe 
dera aan are "nat. to be : 












exudative retinal detachment. We 
report an additional eomplication in 
the natural pregression of this dis- 


ease. 


REPORT OF A CASE 


A 48-year-old weman with chronic renal 
failure secondary to pyeionephritis under- 
went a successful cadaver renal allograft. 
She did well until one year postoperatively 
when she complained cf progressive lethar- 
gy, fever, and a disturbance of visual 
acuity in her left eye. The patient was 
taking oral steroids (methylprednisolone) 
and azathioprine (Imuran). Hepatomegaly 
and oral uleers were noted on physical 
examination. The right eye had a visual 
acuity of 20/20 and an area of focal retini- 
tis peripherally. The left eye had a visual 
acuity of 20/30 and showed extensive 
necrotizing retinitis with focal hem- 
orrhages that involved the superior nasal 
quadrant (Fig 1). Irregular vascular 
sheathing was also present. An absolute 
left inferotemporal visual field defect 
could be demonstrated. Laboratory studies 
revealed a herpes simplex titer of 1:32 and 
a CMV titer of 1:256. A liver biopsy, which 
was performed because cf rising enzymes, 
grew CMV and showed typical cytopathical 
effects. 

Immunosuppressive therapy was discon- 
tinued, and the patient improved clinically. 


However, the CMV titer rose to 1:4,096, and. 


the areas of retinitis increased in both 
eyes, Spread to the optic dise was noted in 


the left eye. Two months after the onset of © 


ocular symptoms, a small vitreous hemor- 


rhage, which was believed to originate 
| from the necrotic retinal vessels, caused 
further decrease of visual acuity 


-in the left 
eye. One month after this, 





a progressive à 
. retinal detachment developed in the left . 
; E. . eye, No retinal hole could be identified, and — 
a "the detachment did not extend to the orain nonrh 


B ments have been ‘breviously de- 
-seribed^^ and were believed | 


Bilateral Reti 


all Talai Areas of RPE. sions were. 
continguous to the areas of detachment, 
and no shifting fluid. could be demon- 
strated. The clinical picture was initially —. 
believed to be consistent with @nonrheg- 
matogenous detachment and paralleled the 
patient's systemic disease. Concurrently, 
however, a detachment in the right eye 
developed in the quadrant of the previously |. . 
noted retinitis. (Fig 2). The detachment: od 
was partially demarcated by an area of - 
resolv ed retinitis- with | pigmenta 






area pheareene The detachment o the CO 
right eve progressed posteriorly until it 
was limited by a barrier of argon laser | 
photocoagulation. Ultimately, small retinal - 
holes were noted, and the patient under- 
went a successful standard detachment 
repair. The left eye became inoperable as a 
total retinal detachment with massive. - 
preretinal traction developed (Fig 4). The 
final configuration of the retinal detach-. 
ment suggested that the detachment was =- 
rhegmatogenous in origin. Cultures of  - 
subretinal fluid from the right eye did Lut : 
grow CMV. l 2 » 


COMMENT 3 


Although live virus was not isolated 
in this ease, the characteristic clinica 
evolution of the necrotizing retini 
in the presenee of serological evidence 
of active cytomegalovirus disease. sup- s 












. ported the diagnosis of CMV retinitis. E 


Retinal detachment, however, is not -— 


. generally regarded as a ‘component in 


the natural history of this. retinal. 
infection.” Exudative retinal detach- 











Fig 1.—Left, Necrotizing retinitis in superior nasal quadrant. Center 
and Right, Close-up view of retinitis showing punctate hemorrhage. 





Fig 2.—Inferior retinal cetachment limited 
by photocoagulation spots (bottom ar- 
rows). Note vascular sheathing (top 
arrow). 


matogenous detachment later devel- 
oped in one of -hese patients," and, to 
our knowledge, that ease remains the 
only previously published report of 
this complication. 

Characteristically, the areas of de- 
tachment appear to originate from, or 
to be adjacent to, areas of previous 
retinitis, and these areas usually occur 
months after the initial phases of the 
disease. Dysfunction of the RPE, in 
association wita necretic retina might 
lead to the development of an exuda- 
tive detachment. A rhegmatogenous 
detachment, though, could also result 
from the atropaic retina and be natu- 


l. Cogan D: Immunosuppression and Eye 
im J OpisthalmoD83:1T1-T88, 1977. 

2. de Venecia G, Zu Rhein GM, Pratt MV, et al: 
Cytomegalic inclus:on retimitis in an adult. Arch 
Ophthalmol 86:44-54, 1971 
3. Aaberg TM, Cesarz T, Rytal M: Correlation 
of virology and clin cal course of cytomegalovirus 


Disease 
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Fig 3.—Fine granular pigmentary changes 
following retinitis. 


rally limited by prior inflammation 
within the RPE. 

We suggest that rhegmatogenous 
retinal detachment may be an uncom- 
mon natural sequel to the retinal 
necrosis that develops in this rare 
disease entity. Rhegmatogenous de- 
tachments that develop may be diffi- 
cult to differentiate from exudative 
detachments because of the thinned 
atrophic retina that makes identifica- 
tion of a hole difficult. Our experience 
points out the difficulty encountered 
in managing the condition of a patient 
with CMV retinitis who has an asso- 
clated retinal detachment. Successful 
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Fig 4.—Total retinal detachment of left eye 
showing both bullous and tractional com- 
ponents. (Resolved retinitis superior-nasal 
to disc). 


limitation of the detachment by laser 
photocoagulation suggests that photo- 
coagulation may be a useful thera- 
peutic adjunct until the precise nature 
of the detachment is determined. 

We again emphasize the rarity of 
this condition. Organ transplantation 
and immunosuppressive therapy are 
increasing in frequency, yet the inci- 
dence of CMV retinitis is reported to 
be less than 595. This is consistent 
with our clinical experience in renal 
transplant patients. 
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us. 
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° "Pininfgcone solaris under age 55 
| idiopathic. serous detachments of the 
etinal pigment epithelium (RPE) one-fifth 
eter or larger in size. In the 
ibsence of other choroidal diseases, 
such as senile macular degeneration, 
: presumed ocular histoplasmosis syn- 
drome, or angioid streaks, serous RPE 
detachments have a good prognosis and 
3D probably area variant of idiopathic central 
-` serous choroidopathy. The presence of 
^ associated subretinal fluid involving the 





t macula was the factor that had the most 


| effect. on visual acuity. Serous detach- 
ments of the RPE should be distinguished 
from multiple vitelliform lesions (a variant 
: et vitelliform. dystrophy). - 

he d (Arch Ophthalmol 96:620-624, 1978) 


nt Nerous detachments of the retinal 
KJ pigment. BORE (RPE) are 
: characterized | yy sharply demarcated, 
` dome-shaped elevations of the RPE 
that show early and persistent stain- 
ing on fluorescein angiography, and 
ha re been. described in detail pre- 
sly."^ A serous RPE detachment 
may occur in association with many 
iseases and is a nonspecifie response 

the RPE to did diseases 
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choriocapillaris and adhesion of the 
RPE to Bruchs membrane.' Retinal 
pigment epithelium detachments may 
be seen in association with senile 


macular degeneration (drusen or 
neovascular membranes),  angioid 


streaks, presumed ocular histoplas- 
mosis syndrome, or idiopathic genu 
serous choroidapathy (ICSC).'" 

Idiopathic serous detachment of the 
RPE, like ICSC, is a diagnosis made in 
the absence of any other retinal or 
choroidal disease. The purpose of this 
article is to review the clinical course 
of idiopathic sereus detachments of 
the RPE of acequate size to be readily 
visible. 





MATERIALS AND METHODS 


Photographs of patients seen at the 
Bascom Palmer Eye Institute with a diag- 
nostic code o? RPE detachment were 
reviewed, To awcid cases associated with 
senile macular degereration, the upper age 
limit was set at $5 years (age of onset or 
discovery) Patiewts with evidence of any 
other retinal or chorcidal disease, including 
extensive drusen, were also eliminated. In 
order.to be able te observe the RPE detach- 
ments clinically, the lower limit in size was 
set at one-fifth disc diameter. No upper 
limit was set. Nine patients were elimi- 
nated because they bad been treated with 
photocoagulation. Color fundus photo- 
graphs and fluorescein angiograms of 


interpretable quality were found on 31 
Ten patients had inadequate dn 
i igrade Ws dn. EL dem of the 


patients. 
a e: leaving 21 patients with 32 


E eii bn 


e 


affected eyes. The minimum follow-up was ` 
one year, and the average follow-up was 
seven years (range, one to 12 years) 
Follow-up fundus photographs were avail- 


able for review in 30 of 32 affected eyes, | 


and follow-up angiograms were available. 
in 22 eyes. The follow-up examinations © 
were performed at the Baseom Palmer Eye... 
Institute on 18 of 21. “patients, cand the - 


information was obtained for the remain- pe 


ing three patients from the. referring | 
ophthalmologists. Four patients. had other 
ocular conditions that were not. be eved to 





influence the RPE detachments signifi- 


cantly. These included glaucoma. ione. - 
patient) and amblyopia (three. patients). | 


RESULTS 


The age of onset of symptoms or - 
discovery by clinical examination of — 
the RPE detachments was between 20 
and 55 years of age, with 13 of the 21 - 
patients falling in the fifth decade - 
(average age, 45). There were 14 men 
and eight women, Seven of 11 patients . 
with bilateral RPE detachments were — 
symptomatic in only. one eye. Three | 
patients (four affected eyes) had no 


symptoms in either. eye, and the RPE 


detachments were found en. routine — 
examination. | | Y 

At initial examination, visusl acuity 
was 20/25 or better in the majority of | 
affected eyes (24/32). The Amsler grid | 
Was positive | in 23 eye es. On fundus 
p there were no drusen in 

Th (15/32) and only minimal drusen 








Fig 1.— Top left and center, Eye from 43-year-old man with bilateral RPE detachments. 
Pictured right eye was asymptomatic with 20/20 visual acuity. Note three RPE 
detachments. Fluorescein angiography shows pooling in RPE detachment (November 
1970). Top right and bottom, Same eye as above; RPE detachments are essentially 
unchanged 1" years later (June 1972). 





Fig 2.—Top letiand center, Eye from 37-year-old woman with serous detachment of RPE just temporal to fovea with SRF extending into 
macula. Fluorescein filis RPE detachment evenly. Visual acuity was 20/25 (September 1968). Top right, Three months later. Note SRF 
has resorbed and RPE detachment is more easily seen; visual acuity 20/25 (December 1968). Bottom left, One year later, pigment figure 
developing on surface of RFE detachment; visual acuity 20/40 (December 1969). Bottom center and right, Clinically, involved area 
appeared completely ‘lat wth residual damage to the RPE 8% years after onset. Fluorescein angiography shows increase in 
transmission defects cue to damage of the RPE. Visual acuity was 20/25 (February 1977). 
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Fig 3.—Top, Right eye of patient shown in Fig 2. This eye was asymptomatic with a small 
RPE detachment temporal to the macula. Visual acuity was 2020 (September 1968). 
Bottom, Same eye as at top 87? years later. Note enlargement of RPE detachment. Visual 
acuity was 20/20 (February 1977). 


affected eyes. All of the ten patients 
who had multiple RPE detachments in 
one eye had bilateral involvement. 
Only one patient had a solitary 
detachment of the RPE in each eye. 
Three patients who had a solitary 
RPE detachment in one eye demon- 
strated focal areas of disturbance of 
the RPE on fluorescein angiography 
in the other eye, but no definite serous 
detachment of the RPE. Therefore, 14 
of 21 patients had fluorescein angio- 
graphic evidence of RPE abnormality 


Table 1.—Final Visual Acuity 
Related to SRF 


SRF 





Final Lenny 
Visual Acuity None Once Recurrent 
20/20-20/25 20 3 
20/30-20/50 32,9- "2" 
20/60-20/100 0 0 
20/200-20/400 0 0 












O “aN 





*One amblyopic eye. 
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in both eyes as manifested by serous 
detachments of the RPE or by focal 
defects of the RPE. 

The size of the RPE detachments 
was one-fifth te one-half disc diam- 
eter in 18 eyes, one-half to 1 disc 
diameter in 12 eves, and larger than 1 
disc diameter in two eyes. The largest 
RPE detachment was 2 disc diameters. 
The RPE detachments were located 
variably in the posterior pole of the 
eye. The detaehment was located 
closer than one-fourth disc diameter 





RPE No. of 
Detachment Eres 


Unchanged 
Resorbed 
Larger 


New RPE 
detachments 


Other 





Table 2.—Morphologic Changes in RPE Detachment* 


Visual eee Arte ra E NU 


Unchanged improved wore mproved 


to the center of the fovea in eight of 
25 eyes with final visual acuity of 20/ 
25 or better and in four of the seven 
eyes with final visual acuity of 20/30 
or worse. Two eyes had RPE detach- 
ment directly under the fovea and 
final visual acuities were 20/40 and 
20/20, respectively. 

The amount and recurrence rate of 
associated subretinal fluid (SRF) in 
the macula was an important factor 
affecting visual acuity. As would be 
expected, more eyes with initial visual 
acuity of 20/30 or worse had SRF in 
the macula (5/8). Only four eyes (4/24) 
with initial visual acuity of 20/20 or 
better had SRF in the macula. Table 1 
correlates the final visual acuity with 
presence of SRF initially or during 
the follow-up period. Only five of 25 


eyes with final visual acuity of 20/25 . 


or better were recognizeg to have 
SRF. In contrast, four of the seven 
eyes with final visual acuity of 20/30 
or worse had SRF one or more times. 
Of the three eyes in this group that 
did not have SRF, two were amblyopic 
and the visual acuity had not changed 
during the follow-up period. While the 
difference between these two visual 
groups appears significant, the num- 
ber of patients is too small for mean- 
ingful statistical analysis. 

The morphologic changes in the 
detachments of the RPE noted on 
clinical examination during the fol- 
low-up period consisted of resorption 
(flattening), enlargement, and ap- 
pearance of new detachments (Table 
2). In six eyes, the RPE detachment 
remained clinically unchanged (Fig 1). 
Follow-up fluorescein angiography 
was performed in three of these eyes 


and remained unchanged. The visual: 


acuity was the same in five and 
improved in one. The average length 





Follow-up, Prisca zd. 5 






worse ER AZAR Noted Total 








ex 






4 5% 
10 








*Note: Three eyes had more than one morphologic change occur in the same eye (example Fig 3 
and 4). 
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Fig 4.—Top, Same eye as in Fig 3 with views temporal to macula. Note RPE detachment 
along superior temporal vein and normal-appearing RPE at arrow (September 1968). 
Bottom, Same eye as attop 8% years later. Note new RPE detachment at arrow (February 


1977). 


of follow-up ir these six eyes was six 
years. The RPS detaehment appeared 
to have resorced or flattened in 19 
eyes by elinizal examination. Most 
eyes had somedisturbance of the RPE 
where the cetachment had been. 
Follow-up fluerescein angiograms in 
six of these eyes demonstrated early 
fluorescence cf defects in the RPE 
(window-type defects) without late 
staining. In seme eyes, the total area 
of abnormal F PE was larger than the 
original RPF detaehment (Fig 2). 
Three eyes slowed am increased area 
of early fluomescence and some late 
staining, despite the clinical ap- 
pearance of e»mplete flattening, sug- 
gesting that asmal! amount of fluid or 
exudate migkt still be present. One 
patient whose RPE detachment flat- 
tened later ceveloped exudates and 
cystic edema of the overlying retina, 
indicating a probable subretinal neo- 
vascular membrane ‘visual acuity 20/ 
60). Follow-u» angiegrams were not 
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available on nine eyes in which the 
RPE detachment resorbed. The visual 
acuity in this group was unchanged in 
15, improved in 3, and worse in 1. The 
average elapsed time until the resorp- 
tion was noted was four years, and the 
average total length of follow-up was 
seven years. The RPE detachment 
enlarged in five eyes (Fig 3), and the 


visual acuity remained unchanged in 


all five eyes. The average follow-up 
until this change was noted was five 
and one half years, and the average 
total follow-up was seven years. New 
detachments of the RPE formed in 
areas of previously normal RPE in 
four eyes (Fig 4). The vision was 
unchanged in all four of these eyes. 
The average follow-up until the new 


detachments of the RPE were noted . 


was 4% years, and the total length of 
follow-up in these patients was 5% 
years. Three eyes had more than one 
morphologic change occur in the same 
eye. One patient had a pinpoint RPE 


detachment with SRF in his second 
eye (“Other,” Table 2) on initial exam- 
ination, and on the last follow-up 
examination another RPE detach- 
ment one-third disc diameter in size 
was found temporal to the macula in 
an area not previously photographed. 

Electrooculography (EOG) was done 
on eight patients. The light-to-dark 
(L/D) ratio was normal (1.8 or more) 
in both eyes of seven patients. One 
patient had a normal L/D ratio (2.1) in 
the eye with the RPE detachment and 
moderately abnormal L/D ratio (1.6) 
in the unaffected eye. The visual 
acuity was 20/20 in both eyes. 


COMMENT 


Serous detachments of the RPE 
one-fifth dise diameter in size or 
larger, in patients under age 55 who 
do not have evidence of other retinal 
or choroidal disease, have a good prog- 
nosis. The final visual acuity was 20/ 
25 or better in 25 of 32 (78%) of the 
affected eyes. In 31 of 32 eyes (97%), 
the visual acuity was 20/50 or better. 
The location and morphologic changes 
in the RPE detachments (Table 2) did 
not affect the visual outcome. The 
factor that influenced the visual 
outcome the most was the presence of 
associated SRF (Table 1). 

The charaeteristics and clinical 
course of idiopathic serous detach- 
ment of the RPE and ICSC are strik- 
ingly similar. In this study, 14 
patients reported moderate to severe 
stress, which is typical in ICSC,’ as is 
the preponderence of men.‘ The aver- 
age age of the patients in this report, 
44 years, correlates well with that 
reported by Straatsma in ICSC with a 
mean age of 42 years.‘ The incidence 
of bilateral disease was higher in this 
report than previously reported in 
ICSC.’ Nine of 32 eyes in this study 
demonstrated SRF similar to that 
seen in ICSC, and in fact this was the 
primary diagnosis when the subjects 
were first seen. Data from the patient 
whose angiograms are shown in Fig 2 
have been published previously as an 
example of ICSC.* 

The RPE detachments in this report 
were selected to be greater than one- 
fifth dise diameter in size so they 
could be observed clinically, but they 
probably do not differ except in size 
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: from the tiny RPE detachments typi- 


. &thy.* Because the RPE detachment i is 

usually so small in central serous chor- 
-oidopathy, the serous detachment of 
Sensory retina is necessary to produce 
symptoms, and it would be unlikely 
thata tiny RPE detachment would be 
picked up on routine examination. 
"Two thirds of the eyes in this study 
.. did not have SRF, probably because 
— larger RPE detachments can cause 
. symptoms without SRF and asympto- 
. matie ones are recognized on routine 
. examination. Considering the clinical 
pe findings. and course of idiopathic 
serous detachments of the RPE not 
. associated with other retinal or chor- 
- oidal diseases, these RPE detach- 
- ments appear to be a variant of 
SICSC. —— 
.. Nine patients (ten eyes) were 
< treated with photocoagulation and so 
were excluded from this study. The 
nal visual acuities were 20/200 in 2, 

20/30 i in 2, and 20/20 in 6. Extensive 


EE K Gasa JDM, Norton EWD, Jasle J Jr: 
3 Serous detachment of the retinal pigment epithe- 

lium. Trans Am Acad Ophthalmol Otolaryngol 
a 70:990-1015, 1966. 

| 2. Gass JDM: Pathogenesis of disciform 
detachment. of the | neuroepithelium. Am J 

Oplithalmol 68:513-109, 1967, 

ov^ € Gass JDM: Drusen and disciform macular 

-. detachment and degeneration, Trans Am Oph- 

cv thalmal Soe 10:409-436, 1972. 

— 4, Straatsma B, Allen PA, Pettit TH: Central 

- serous ‘retinopathy. Trans Pac Coast Otooph- 

thalmol Soc 47:107-127, 1966. 

— 5. Gass JDM: Photocoagulation treatment of 
idiopathic central serous choroidopathy. Trans 

Am Acad Ophthalmol Otolaryngol 83:456-463, 

1971. 

6. Gass JDM: Stereoscopic Atlas of Macular 

Diseases, ed 1. St Louis, CV Mosby Co, 1970, p 
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. cally seen in central serous choroidop- 
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bullous: detachment of the sensory , 


retina can occur with this disease.’ 


These patients were excluded from 


this study beeause they all had had 
photocoagulation treatment. | 


It is important to distinguish idio- . i 
pathic serous detachment of the RPE - 


from those RPE detachments occur- 


ring in association with other dis- 


eases, in particular drusen and senile 
macular degeneration, because of the 
predilection for development of neo- 
vascular membranes and the poor 
prognosis for central vision. 

Because o? the similarity in clinical 
appearance, mukiple vitelliform le- 
sions, a variant of vitelliform dystro- 
phy or Best's disease,‘ can be confused 
with multiple serous detaehments of 
the RPE. There has been confusion in 
the literature concerning the differen- 
tiation of these conditions.*" Family 
history, fluorescein angiography, and 
EOG are all helpful in the differential 
diagnosis.*'^'" Vitelliform dystrophy 
is dominantly inherited, and usually a 
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history of other affected: family miei 
bers can be elicited. Fluorescein 
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. One hundrac twenty-eight consecu- | 
tive aphakic giaucomasous eyes. ot 91 





patients were examined 
beri nd Ma: 


by fiuorescein 





i scone, wi x maton ovine of edema. 
Discontinuing apinephrne therapy was 
associated with sesolution of edema. No 





significant correiation was found between 
use of ether antiglaucomatous - medi- 3 
cations and macular edema. Ris. evident 
pre is ‘statistical 


from this: study that th g 
: support for the concept ef an aginephring- 
2 sed macular edema 

Onn Ophthalraol 96:525-628, 1978), 











rT he possibility that t topically ad- 
į ministered epireohrine isa cau- 
sative factor in the production of 
aphakic mae: jar edema was first 
‘reported by Kolker and Becker in 


" 1968. + In their — o of 15 aus 















; a ia or Goldmann SRA lens 
examination. However, fluorescein 
angiography WAS no^ used to docu- 
ment macular edem. Two patients 
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| peste Use 


Gragoudas, MD; Norman P. Blair, MD; Jaime V. Lapus, MD 


with epinephrine-related macular ede- 
ma documented by fluorescein angi- 
ography have been described recent- 


" Although epinephrine has been im- 


-plicated in the production of macular 
edema in the above reports, clinical | 
observers are quick to point out that 
l the entity resembles cystoid macular 
edema in aphakie patients in clinical 


appearance, fluorescein pattern, and 


Kaa time course.* Thus, serious questions 

-asto the role of epinephrine continue 
to be raised and the very existence of 
this entity is in doubt among clini- 
cians. 


i Since all previous reports had dealt 
with small numbers of carefully 
selected patients, the present study 


-was designed to investigate a large 
clinic population. Our purpose was to 
. determine if any statistically signifi- 
cant evidence was present to help 


establish the validity of the epineph- 


rine etiologic hypothesis in aphakie 


glaucomatous eyes. More specifically, 


we attempted (1) to determine if there 


was a significant correlation between 


Fig 1.—Correlation between current use of 
epinephrine and current presence of 


. macular edema in aphakic patients by x’ 
analysis. 


Statistically significant at 


P < .05. A: eyes with epinephrine; B: eyes 
-without epinephrine. | 


aoL Eyes With Edema SS 
Eyes Without t Edema C] 


75+- 
70 
65- 
60. 
55, 
50} 
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the current use of epinephrine and 
presence of macular edema, (2) to 
determine if there was a relation 
between previous use of epinephrine 
and presence of macular edema, (3) to 
determine if there was a significant 
correlation between the current use of- 
other antiglaucomatous medications 
and the current presence of macular 
edema, (4) to evaluate clinical factors 


thought to be important in epineph- 


rine-related maculopathy, for exam- 


ple, type of cataract extraction, 


vitreous loss during surgery, and 


concentration of epinephrine therapy E 


is discontinued. 


PATIENTS AND METHODS 


One hundred twenty-eight consecutive. AS 
aphakic glaucomatous eyes of 91 patients 
seen on the Glaucoma Consultation Service < 
at the Massachusetts Eye and Ear Infir- ~ 
mary were examined by fluorescein: angi-- x 


ography. Since it was believed that the | 
presence or absence of edema could best be 
documented by fluorescein angiography, 
this method was used exclusively in the 
evaluation of macular edema. After the 
initial fluorescein transit, late pictures of - 


Fig 2.—Correlation . between current or 
past use of epinephrine and current 


presence of macular edema in. aphakic 


patients by x^ analysis. Statistically signifi- 
cant at P < .03. A: eyes with epinephrine; 
B: eyes without epinephrine. 
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Fig 3.—Correlation between current or 
past use of epinephrine and current or 
past clinically suspected epinephrine- 
related macular edema in aphakic patients 
by x? analysis. Statistically significant at 
P < .005. A: eyes with epinephrine: B: 
eyes without epinephrine. 


the macula were obtained in 15 and 25 
minutes. All angiograms were analyzed 
independently by at least three observers 
and in case of disagreement the opinion of 
the majority was considered. Patients with 
uveitis, senile macular degeneration, vein 
occlusions, or diabetic retinopathy were not 
included in this study. 

The hospital records of all patients were 
reviewed and the following data were 
collected: (1) age and sex of the patient, (2) 
type of cataract extraction (intracapsular, 
planned extracapsular, unplanned extra- 
capsular), (3) presence of absence of 
vitreous loss during surgery, (4) length of 
time elapsed since cataract extraction, (5) 
current and previous use (for at least three 
months or more) of epinephrine, pilocar- 
pine hydrochloride, echothiophate iodide, 
and carbonic anhydrase inhibitors, (6) 
length of use of the above medications 
while the patient was aphakic, (7) con- 
centration of epinephrine used, and (8) any 
past history of clinically suspected aphakic 
macular edema thought to be related to 
epinephrine use. 

Epinephrine therapy was discontinued 
in seven eyes of six patients with macular 
edema. These eyes were observed with 
serial fluorescein angiograms for periods 
of time ranging from six months to one 
year. 

For x’ statistical analysis, patients were 
divided into four major groups: (1) patients 
with edema who were using epinephrine, 
(2) patients with edema but not using 
epinephrine, (3) patients without edema 
and using epinephrine, and (4) patients 
without edema and not using epinephrine. 
In addition, factors such as the previous 
use of epinephrine while aphakie and any 
previously suspected macular edema dur- 
ing epinephrine therapy in the past were 
considered. 
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Fig 5.—Resolution of macular edema in the eye shown in Fig 1 six months after 
discontinuing epinephrine therapy. Visual acuity was 20/40. 


RESULTS 


The average age of patients with 
edema and currert use of epinephrine 
was 76.5 years, with a range from 57 
to 91 years. The average age of 
patients without edema and with 
current use of epinephrine was 68 
years, with a range from 30 to 84 


years. There was no significant sex 
difference in the two groups. 

By x' analysis it was determined 
that there was a significant correla- 
tion (P < .05) between the current use 
of epinephrine and the current pres- 
ence of macular edema (Fig 1). A more 
highly significant correlation 
(P < .03) was found between the 
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Fig 7.—Resolution of macular edema after epinephrine therapy discontinued. 


current or previous us2 of epinephrine 
and the current presence of macular 
edema (Fig 2). An extremely signifi- 
cant correlation (P < .005) was found 
between the current or previous use of 
epinephrine and current or past clini- 
cally suspected macular ecema while 
receiving epinephrine (Fig 3). No 
significant correlation was present 
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between the current use of pilocarpine 
(P < .30), echothiophate iodide 
(P = .99), or carbonic anhydrase in- 
hibitors (P < .75) and the current 
presence of macular edema. 

The number of planned and un- 
planned extracapsular cataract ex- 
tractions in our study was very small 
and it was not possible to state 


whether any one type of cataract 
extraction was significantly corre- 
lated with macular edema related to 
epinephrine. The same is true for the 
eyes with vitreous loss during cataract 
extraction. 

Of 16 eyes with current macular 
edema and current use of epinephrine, 
ten eyes were receiving 1% epineph- 
rine. Five of these 16 eyes were 
receiving 2% epinephrine but had a 
past history of use of 1% epinephrine 
while aphakic. Only one of these 16 
eyes had received 2% epinephrine 
exclusively while aphakic. 

Eyes with current macular edema 
and current use of epinephrine had 
received the drug for periods of time 
ranging from five months to seven 
years while aphakic. Among the seven 
eyes in which epinephrine therapy 
was discontinued, resolution of macu- 
lar edema was seen in six eyes within 
periods of time ranging from six 
months to one year (Fig 4 and 5). In 
one eye with a visual acuity of 20/25 
and the absence of macular edema 
documented by fluorescein angiogra- 
phy, administration of epinephrine 
was associated with a decrease in 
visual acuity to 20/100 and the 
appearance of edema (Fig 6). Discon- 
tinuing epinephrine therapy was asso- 
ciated with improvement in visual 
acuity to 20/70 and the resolution of 
edema (Fig 7). 


COMMENT 


The main diffieulty in the accep- 
tance of epinephrine as an etiologic 
agent in aphakie macular edema lies 
in the similarity between epineph- 
rine-related macular edema and mac- 
ular edema seecndary to cataract 
extraction alone. The clinical features, 
fluorescein angiographic appearance, 
and the time course involved are 
similar in both conditions. 

The cause of macular edema second- 
ary to cataract extraction is unclear. 
Retinal capillary permeability related 
to inflammation, hypertension,’ vi- 
treous traction,’ and to aphakia‘ itself 
has been postulated. It is known that 
epinephrine, being an adrenergic vas- 
oconstrictor, has an effect on the 
ocular vasculature.*'? It is conceiv- 
able, therefore, that epinephrine by 
itself or in conjunction with factors 
promoting instability of the retinal 
vascular system may produce maeular 
edema. The current diffieulties in 
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distinguishing between these two 
separate and possibly related condi- 
tions in the individual aphakic patient 
account for the lack of wide accep- 
tance of the entity of epinephrine 
maculopathy. 

Since all previous reports had dealt 
with small numbers of carefully 
selected patients, the present study 
was designed to investigate a large 
number of consecutive clinic patients. 
Our purpose was to determine if there 
was a statistically significan: correla- 
tion between the use of epinephrine 
and the presence of macular edema 
documented by fluorescein angiogra- 
phy. We have shown that such a corre- 
lation does exist (Fig 1 through 3). In 
addition, the absence of a significant 
correlation between the use of pilocar- 
pine, echothiophate iodide, and car- 
bonie anhydrase inhibitors and the 
presence of macular edema has been 
shown. 

In the present study, 28% of eyes 
being currently treated with epineph- 
rine had maeular edema. This is 
similar to the incidence of epineph- 
rine-related maculopathy reported by 
Kolker and Becker.) Unlike their 
study in which 2% epinephrine was 
thought to be more frequently asso- 
ciated with macular edema, most 
patients with edema in the present 
series were using 1% epinephrine. In 
this study, there was no correlation 
between the length of time of 
epinephrine use and the time within 
which macular edema was seen to 
resolve after discontinuation of epi- 
nephrine therapy. Due to the small 
numbers of patients with vitreous loss 
during surgery and with planned and 
unplanned extracapsular cataract ex- 
tractions, it is not possible to state 
whether the type of cataract extrac- 
tion or loss of vitreous is significantly 
associated with epinephrine-related 
macular edema. 

It is known that the onset of 
macular edema not associated with 
epinephrine may occur months or even 
several years after cataract extrac- 
tion. However, most commonly it 
occurs. during the first three months 
after cataract extraction and in most 
patients resolution of edema occurs in 
12 months or less.* It is interesting in 
our study that the average length of 
time of aphakia in eyes with current 
edema and with current or past use of 


e 
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epinephrine was 6.6 years. The aver- 
age length of time of aphakia in eyes 
with eurrent edema and without use 


of epinephrine at any time while 


aphakic was 1.6 years. It may be 
speculated here that the role of 
epinephrine was to prolong preex- 
isting edema or to initiate edema. 

It is known that ocular tissues (uvea 
and retina) that contain endogenous 
catecholamines, such as norepineph- 
rine and dcpamine, have an active 
mechanism for the uptake of exoge- 
nously administered epinephrine. It 
has been shown in experimental 
animals that the degree of uptake of 
radioactively labelled, topically ad- 
ministered epinephrine is approxi- 
mately the same in the irides of 
phakic and aphakic eyes. However, 
there is a significantly higher uptake 
of epinephrine in the retinas of eyes 
made aphakic by an intracapsular 
technique compared to retinas of 
phakic eyes. In eyes made aphakie by 
an extracapsular technique, no differ- 
ence is noted in the retinal uptake of 
epinephrine compared to phakic eyes. 
This finding suggests that the lens 
acts as a diffusional barrier that 
prevents topically administered drugs 
such as epinephrine from reaching the 
retina." 

It has been shown that the incorpo- 
ration of amino acids into calf retina 
photoreceptor proteins is markedly 
inhibited by ultraviolet photooxida- 
tion products of epinephrine." The 
formation of such substances in the 
aqueous humor may be a problem in 
aphakic eyes in which these sub- 
stances would have easier access to 
posterior ocular tissues, such as the 
retina. 

Since melanin-containing tissues 
are known to bind epinephrine," it is 
possible that topically administered 
epinephrine is bound to a significantly 
greater extent in the retinal pigment 
epithelium of aphakic eyes compared 
to phakic eyes. 

From the above experimental evi- 
dence it may be speculated that the 
greater accessibility of epinephrine 
and its toxic photooxidation products 
to posterior ocular tissues is related to 
an epinephrine-induced maculopathy. 

Although a cause and effect rela- 
tionship between epinephrine and 
macular edema has not been estab- 
lished .experimentally, the present 





study lends firm statistical support to 
the concept of an epinephrine-induced 
maculopathy. 

Reproducibility of macular edema 
by the use of epinephrine was seen in 
one eye in our study (Fig 6 and 7). A 
large number of similar cases of 
repeated reproducibility of macular 
edema related to epinephrine use, 
with careful fluorescein angiographic 
documentation, will firmly establish 
epinephrine-induced macular edema 
as a definite clinical entity. 

W. Morton Grant, 


the statistical analysis of the data. Nancy 


London, Kathy Folino, and Jennifer Hamlin 


provided technical assistance. 
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MD, permitted us to | 
examine patients on the Glaucoma Consultation . 
Service. Aaron Seidman, of the Eye Research. E 
Institute, Retina Foundation, Boston, reviewed - 
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E e Bilateral retinal detachment (RD) oc- 

curred in 13% x 737 patients, with an 
interval between: detachments. et up to 30 
years. Bilateral RD was more common in 
male patients and in thase having more 
than 3 diopters 2f myopia. Detachment in 
‘the second eye was caused by retinal 
_ breaks in previously observed degenera- 
tion in 4396 and a unsuspected diseased 
retina in 57%. A significant number of 








patients with bilateral 3D had multiple 


breaks. Aphakic RD occurred in bilateral 
RD and in uniateral ED patients. at a 
| ‘comparable frequency: 28% of bilateral 
_ (mean duration, four years) and 35% of 
unilateral aphakic RDs. occurred within 
"ene year ot cataract surgery. Symptoms 
x from retinal breaks were-not reliable prog- 
nostic. factors; ray 39*. ot patients. had 
warning before RO. Patients with bilateral 
. RD. had more reoperaiions with fewer 
| successes, factors suggesting greater 
severity than unilateral. WD. 


haimol 96:52 634, 1978) 







at ^ UU retinal tear ‘has its 
=" Ni tachm ent 





Site U ee i ot Nex York 
ier, Syracuse, NY. 
to 725 Irving Ave, Syracuse, 


asymptomatic retinal breaks. 
information, and the 5% failure rate 
of preventive treatment, together 


Detachment in the Second Eye 


iD, Richard P. Oates, PhD 


may result in the treatment of innoc- 
uous retinal disease. Histopathological 
preparations"? have shown that be- 
tween 5% and 8% of autopsy eyes have 
retinal breaks without RD. Byer’ 
confirmed this clinically and verified 
the rarity of clinical RD from such 
lesions during a three- to nine-year 
follow-up study of 125 patients with 
This 


have lead to a reevaluation of the 
proper management of retinal breaks. 
Description of the retinal breaks and 
the vitreoretinal conditions that pro- 


gress to RD have been accumulating 


steadily. The information assumes 
maximum importance in the manage- 
ment of the fellow eye of an RD 
patient. 

Male patients have been found to be 


-more susceptible to bilateral RD.” The 
‘risk of RD in the second eye has also 
been reported to be greater in aphakic 








RD patients." Symptomatic horse- 
shoe-tears are said to have between a 


. 8095 and 50% chance of causing a clin- 


ical RD, and usually within a few 
weeks of the onset of symptoms. 
Similar risk of RD was found in 
patients with subclinical RD and in 
those with horseshoe tears subjected 
to cataract surgery." 

There can be no doubt that the 
second eye of some RD patients will 
have, or develop, retinal breaks of a 
benign nature. Ophthalmologists who 
must decide on a day-to-day basis 
whether to treat or to continue to 
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prognostie factors. 


traction and atrophic holes when the 


. precluding 














































observe these breaks nave seen “prog: 
nostic factors described in the litera- 
ture. A ten-year review was under- . 
taken to find patients who had an RD . 
in their second eye. This report. en-. 
deavors to show where the clinical 
course of bilateral RD patients does > 
and does not coincide with. reported | : 





TERMINOLOGY 


All retinal tears due to vitreous 
traction were grouped together. i 
whether they were horseshoe, opercu- 
lated, or giant tears. Round holes 
without opercula were considered to 
be atrophic retinal breaks. The breaks 
were considered. to be a mixture of 


presence of both led to diffieulty in 
deciding: which type precipitated the 
RD. In locating the retinal breaks, an - 
attempt was made to designate the 
partieular retinal break or breaks 
causing the RD. This assignment was 
made from the configuration of the 
RD in relationship to the retinal 
breaks with bias favoring the largest 
and most superior break within the 
RD. The presence of multiple breaks 
aceurate assignment 
placed the information in the indeter- 
minant category. An attempt was 
made to minimize the bias of multiple 
small atrophic holes by only counting 
retinal breaks in detached retina for 
assignment to the established catego- 
ries of no breaks, one to two breaks, or 
three or more breaks. 

Patients were considered to have 


















bilateral retinal detachment (BRD) if 
they had BRD on admission extending 
posterior to a vortex vein ampulla, or a 
history and evidence of previous RD 
surgery in the eye other than the one 


prompting admisson, or had developed 


an RD extending to a vortex vein 
ampulla in the second eye during the 
ten-year study period. 

Patients were considered to have a 
unilateral retinal detachment (URD) 
if the RD extended to a vortex vein 
ampulla and the other eye was free of 
retinal breaks, developmental abnor- 
malities, lattice, snail track, or focal 
perivascular pigmentary disease with 
vitreous traction. Patients with URD 
reaching a vortex ampulla and one or 
more of the diseases mentioned above 


in the other eye were grouped as. 


unilateral retinal detachment pa- 
tients with disease in the other eye 
(URDD). 


PATIENTS AND METHODS 


The office records and preoperative 
drawings of 767 patients examined be- 


|" 5. tween Jan 1, 1965, and Dec 31, 1974, were 


reviewed in 1975 (Table 1) Patients 
included were only those who underwent 
surgieal repair of an RD as an operating 
room proeedure. Thirty patients with trau- 
matic RDs were excluded from considera- 
tion in this study. Five URD patients who 
had congenital cataract surgery were 
included. 

More than 95% of the patients were 
referred with a diagnosis of clinical RD. A 
few patients were examined for com- 
plaints of entopie phenomenon or field loss. 
Those patients found on routine examina- 
tion to have a RD were included. 

A total of 93 patients suffered bilateral 
clinical RD; 85 developed RD in their 
second eye during the ten-year study 
period, 11 arrived with bilateral clinical 
RD, 34 considered themselves to be blind in 
their first eye from RD when they arrived 


Ww (ith Mie second eye inv nvolved, -and 13 had 
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eye either on admission or occurring subse- 


quently were emeouraged to have their 
conditions treated prophylactically. Two 


patients arrived having had prophylactic 


treatment by other ophthalmologists. 

Long-term or opaque media defied 
full evaluation of both eyes in 14 of the 
patients. Those patients whose examina- 
tions were ineomplete have been noted in 
“Results.” Al ef the remaining patients 
had both eyes examined in detail. 

RESULTS 

The mean ages in BRD were 59 
years for male and 55 years for female 
patients. These ages did not differ 
significantly from the mean ages in 
URD: 56 years for male and 58 years 
for female patients. The age range of 
BRD patients was from 8.5 to 81 years 
and URD patients 12 years to 88 
years. 





The initia! symptoms of 721 of the 


131 BRD and URD patients were 
personally recorded (W.V.D.). A total 
of 281 patients (39%) had symptoms of 
flashes,  flcaters, or intravitreal 
hemorrhage preceding loss of visual 
field. Visual less consistent with loss 
of visual field with or without these 
complaints was the first observed 
symptom in 426 of them (59%). Four- 
teen patients (2%) did not have symp- 
toms, and their RDs were discovered 
on routine examination. 

The distribution of patients by sex 
and type of RE is presented in Table 
2. A highly significant association 
between sex end type of detachment 
was found 6x, g¢ = 10.59; P < .005). 
Far more male patients than female 
patients were observed than expected 
in the BRD group. 








The distribution of bilateral and 


unilateral RD patients by type of 
refractive error is presented in Table 
3. Using the presenting eye data, an 
overall test of the association between 
RD groups and refractive error 
was highly significant; (x^, af 11.60; 


P —.01. Decemposition of this chi 
Square into three independent single ` 
components | 
showed that there was no significant - 
association between aphakia and RD - 


degree of freedom 


groups (x°; ey = 136 NS). When the 


TREG nonaphakie patents were subdivided 
. , and emmetropia was tested for its 
. association with the RD groups, a. 
ud. a similar lack ef significance was found. 








Table 1.—Retinal Detachment 
Study conan 
Patient Groups NO. — 
BRD ^ E —93 18 
URD 475 . 64 
URD with retinal break 169 23 
and/or degenerate 
other eye 


Total /— per* 300 


"Thirty patients with traumatic RD were 
omitted from the study. 


Table 2.—Distribution of BRD |. 
and URD Patients by Sex E. 





(X; a = 1.55 NS). On the other hand, _ 
when the nonemmetropie patients 
were subdivided, a significant associa- 
tion was found between the RD 
groups and myopia, (x^ y= 6.17; n 
P«.025) Myopia greater than 3 
diopters occurred in the presenting 
eye of 25% of the bilateral patients 
and in 16% of the unilateral patients. 
The duration of aphakia at the time ` 
RD oecurred could be determined 
accurately in 54 BRD and 177 URD | 
patients. The range was 3 weeks to 28 j 
years with a mean interval of 65 . 
years for the BRD and 3.8 years for © 
the URD patients. Exclusion of 14 
BRD and 20 URD patients in whom E 
the interval exceeded ten years 
reduced the mean interval to four 
years in the BRD and 2.6 years in the 


URD patients. Seven BRD patients , 
. had an eye converted to aphakia ' 


during the observation period and 
developed an RD. Six of these patients 
had already had an aphakic RD in 


. their first eye. The RD followed cata- 


raet surgery ata mean interval of 2.6 | 
years in the first eye and 2.9 years in- 
the second eye of these patients. - 
Twenty-eight. percent of the BRD | 


. patients and 35% of the URD patients - 
-had their RDs within one year after . 
Gatarnet surgery. 








The retinal break types i in BRD and 


URD patients. are listed in Table 4. 
"The predominant break. type in all 
patients was a traction tear (giant 
o ess included). Traction tears were 















(3%) of the patients, position could not 
be decided because either no hole was 
found, or retinal breaks in both areas. 
made it impossible to decide causa-_ 
tion. In 346 (78%) of the URD patients, 
the breaks were superior, and in 102 of 
LN =: them (22%), they were inferior. In 27 
(6%) of the patients, no. decision was 
possible for the same reasons de- - 
seribed above. — | 


B "^ Table 3.—Distribution of BRD and URD Patients by Type of Refractive Error 


URD, 


2 Presenting Eye Presenting Eye 


` Table 4.—3etinal Break Type in 
. gBRO«and URD Patients 


.*No view, previbus su rgery prevented determi- 
nation or incom ete data. 
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Tabe .£ Visual Acuity Resulting From UON. in BRD, URD, and URD 
Patients With Retinal Disease in Their Other Ey 
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Table 5.—Comparison of 
Quadrants Affected and Retinal 
Break Type in BRD Patients and 

URD Patients With Disease in 
the Other Eye 


. Correspondence No. 


Break type 
Yes 


. Quadrant 
' affected © 
Yes 





Total patients 





Unilateral 
With Diseased 
Other Eye 


yes blind sed inoperable on admission, surgery refused, or those unavailabie for follow-up 


of the URDs were due to this defect. - 
- No hole could be found in 3% of the - 
BRD patients or in 6% of the URD. 
patients. 
surgery or the presence of multiple | 
retinal breaks caused difficulty in- 


In some patients, 


bilaterally 
counted for 69 RDs (4995). Three or 


(70%) had from one to two breaks. A 


type and quadrant involved in the 


mined accurately in 86 of the 93 bilat- 
eral RD patients. The range was from 


E patients, and 1 j on ser a epee with | 1 


(17) of the r 
f patients. were 
b RD. There H 














































One or two retinal -— in the 
affected patients ac- 


more retinal breaks were present i in64 | 
(45%). Among URD patients, 332 . 


test of the association between three ^ 
or more retinal breaks and the type of 
retinal disease was statistically sig- E 
nificant (x^, a = 4.89; P < .05). 
Comparisons- were made of the 
correspondence of both retinal break 


first and second eyes of the BRD and. 
URD patients with disease in the 
other eye as presented in Table 5. The ut 
comparison was possible in 44 BRD © 
and 133 URD patients. A similar type 
of retinal break occurred in both eyes ` 
of 39 patients (89%) in the BRD group, 
while 99 (74%) of the URD patients | 
with a retinal break in the other eye - 
had a similar defect bilaterally 
(X^. ap = 9.5 NS). The same quadrant 
was affected in both eyes of 30 (68%) 
BRD patients and in 108 (81%) URD 
patients with disease i in the other eye 
Gd a = 218 N5} 

The interval. between RD in the 
first and second eyes could- be deter- 


0 to 30 years. The mean. interv: al was 
5.2 years for all patients and 5 5.7 years 
for aphakic patients. — 

Twenty -two reoperations were per- . 
formed. on BRD patients, 33 on URD 


assigning the retinal break une o first t 


the RD. In 72 (78%) of the BRD Q r , 


patients, the retinal breaks in- the t on 


second eye were superior, and i in. 18 of | : ‘sec | oe 
them (29%), they were inferior: tothe num 


& „long posterior ciliary nerves. In three * : from that required for URD patients . 
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with an apparently normal other eye. 
The reoperation rate for URD pa- 
tients with no evidence of disease in 
the other eye was 7%, while 8% of 
those with holes or degeneration in 
the other eye required reoperations. 

Ten out of 185 (7%) patients devel- 
. oped an RD in their second eye despite 
prophylactic photocoagulation or cryo- 
therapy. In four patients, the retinal 
break causing RD was adjacent to the 
treated area (within one clock hour); 
in six patients, it was remote from the 
treatment site. 

Thirty-five patients who developed 
an RD in their second eye in the ten- 
year period were studied. Fourteen 
patients had bilateral aphakie RD and 
17 bilateral phakic RD. Three had 
phakie RD in the first eye followed by 
an aphakie RD in the second, and one 
- patient had the reverse sequence. The 
.. Second eye of one patient suffered 
Vitreous loss at cataract surgery. 

- Twenty of the 35 patients had 


cular pigmentation, or vitreous trac- 
-tion in the second eye at the time of 
their RD in the first eye. Three had 


ie . retinal tears in the second eye treated 


prophylactically. One patient had reti- 
noschisis, two had posterior vitreous 
detachment only, and nine patients 
were thought to be free of disease in 
the second eye. 

The onset of RD was a sudden 
occurrence in 80 of the 35 patients. 
When reexamined at the time of RD 
in the second eye, four additional 
patients had posterior vitreous de- 
tachment, three vitreous syneresis, 
seven perivascular vitreous traction, 
but none had developed new areas of 
lattice degeneration. In 29 patients 
the same type of retinal breaks 
occurred in the second eye as in the 
first and involved the same retinal 
< quadrants in 21 patients. The antero- 
. posterior location of the break was 
Similar in 19 patients. Of the 35 BRD 
. patients who developed an RD in their 
second eye during the observation 
. period, 15 (43%) had retinal breaks at 
areas of lattice, snail track degenera- 
tion, or focal pigment hyperplasia 
noted prior to their RD. The retinal 
breaks in the remaining number (57%) 
were at areas not suspected to be 
diseased. 
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Visual acuity as the. result of 
surgery in the BRD, URD, and the 
URD patients with disease in the 
other eye is presented in Table 6. The 
mean follow-up was 2.3 years. Surgical 
success, as determined by a visual 
acuity of 6/60 or better, was achieved 
in 125 of the 154 operations (81%) on 
BRD patients. Àn additional 15 oper- 
ations (10%) resulted in successful 
retinal reattachment but a visual 
acuity of less than 6/60. Of the URD 
patients, 391 (88%) had 6/60 or better, 
and an additional 55 (12%) had 
suecessful surgery but less than 6/60 
vision. Of the URD patients with 
disease in the other eye, 88% achieved 
6/60 or better, and another 8% 
achieved 6/60 or less. Failure occurred 
in 9% of the BRD patients, in 6% of 
the URD patients, and in 4% of the 
URD patients with disease in the 
other eye. Surgery was significantly 
less successful in BRD vs. URD 
patients when calculated on the pre- 
senting eye (x°, 4, = 7.28; P < .01). 


COMMENT 
incidence 

The incidence of RD in the second 
eye of an ED population has been 
reported variously to be from 8%" to 
9976." These reports differ in the 
criteria to select the second eye as 
having the disease. The 18% BRD 
patients reported here were selected 
using criteria similar to those of 
Davis? The difference from the 16% 
reported by Schepens and Marden’ in 
1961 may reflect selection criteria, less 
effective follow-up, improved detec- 
tion and treatment of significant 
retinal breaks, or a decrease in BRD 
disease. In addition, it may mean that 
a ten-year follow-up is not long 
enough to be able to detect most 
patients who will develop an RD in 
their second eye as previously stated." 
The mean interval between RD in the 
first eye and in the second eye is more 
than five years in both phakie and 
aphakie patients. Life table analysis 


would include patients to whom the | 


event of a future RD had not yet 
occurred. While this might not alter 
the incidence, the mean interval 
between RD in the first and second 
eyes of the patients reported could 
only be increased. 


Factors of Doubtful Significance 


The mean age of the BRD male and 


female patients did not differ from 
the mean age of URD patients or 


from the median age of RD patients 
reported in another large series? 
QU, a = 2.82 NS) The male BRD 
patients described here were older 
than those of Schepens and Marden.® 
The explanation for this discrepancy 
may be that traumatic RDs were 
included by those authors but were | 
omitted here. Some confirmation of 
this explanation can be found in the 
fact that male URD patients also were 


older in our study; whereas, female 


BRD and URD patients corresponded 
almost exactly with ages reported by 
those authors. Emmetropia and hype- 
ropia seem to have little influence on 
an RD population. E 


Factors of Probable Significance 


Campbell and Rittler? found an 
increased risk of RD occurred in RD 
patients undergoing cataract surgery, 
and this risk existed whether the RD 
in the opposite eyes occurred before or 
after cataract surgery. Benson et al” 
found that 7% of aphakic RD patients 
developed RD in their phakic fellow - 
eyes and that this inereased to 2696 
when the fellow eyes underwent cata- 
ract surgery. Despite the small sample 
size, this information is significant 
QU; ap = 5.75; P < .005). Forty-three 
percent of the BRDs and 20% of the 
URDs reported here were in aphakie 
eyes. While this seems to be a large 
difference, our statistical analysis dis- 
agrees with Benson et al and the BRD 
patients do not have a disease render- 
ing them more susceptible to the . 
known 2%" risk of RD following cata- | 
raet surgery than unilateral patients. 
We suspect myopia, not aphakia, is 
the more significant factor. Neither | 
Campbell and Rittler" nor Benson _ 
and co-workers” recorded the preva-  . 


lence of myopia in their patients. 


Recently, Ruben and Rajpuroht'* cal- 
culated a 40% chance of aphakic RD in 
patients with myopia greater than 10 
D and that 65% of aphakic RDs 
occurred in male patients (see be- 
low). 

Fifty percent of aphakic RDs have 
been reported to have occurred within 
the first year after adult cataract 
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the patients de- 
ever excludirg the 


surgery.'*'*! : In 
seribed here, 
patients apaaxic longer then ten 
years, the mean miterval between 
_ cataract surgery amd RD wes four 
years fer tne BRD and 2.6 years for 
the URD patients. Fhe information is 

-obviously an underestimate of the 
. time, and the addition of patients to 

whom the event of RD has mot yet 
occurred could only merease th» inter- 
vai. Our findings dc not confirm that 
half of aphakie RDs occur witain the 
first year after cataract surgery. 
There is ar mdication that two sepa- 
rate greups exist, and some patients 

= may be particularly vulnerable to RD 
within the ürst year after cataract 
extraction and others, after a. longer 
— time. In our study, URD patients 
. made up mudh of the early groap. In a 
small groyp, Hyams et al'* found that 

. the myepic patients andergoirg cata- 

 ract extraction who develcped RD did 
/ So within the first year after surgery. 

Many of the BRD patients studied 
here were myopic, yet the interval was 
longer. Mycpia,^'* zonular traction 
tufts, meridional complexes," peri- 
vascular vitreoretinal attachments, 
and other undescribed conditions may 
be factors separating early and late 
onset aphakic RD groups. 

-© Lattice degeneration and sone oth- 
er peripheral retinal disorders are of 
importance mainly because they are 

associated with vitreoretinal traction. 
Retinal breaks due to vizreous trac- 
tion are so predominant as a cause of 
RE thet they must be viewed with 
concern when present in the fellow 
eye of an ED patient. It should be 
> emphasized that a wariety of retinal 
breaks causing RE occurred in all 
adrants d both. BRD and URD 

































cra 
i the location of 


^ ced pasients were 
located in B, 
E retinal breazs in ES RD patients was 
. superior in 73%. Ferhaps the small 
number of patients reported bx Davis’ 
accounts for the faet that he found 
7 "progression (to R "occurred no more 
common y m eyes with superior 
= breaks. thar in those with ~nferior 








n mal patients of Byer: ‘In ihi sstuly ' 
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the majority of patients had round 
holes without opercula; 55% were 
inferiorly located, and 65% were less 
than 0.25 disc diameters in size. The 
lack of significance in a test of the 
quadrant and break type correspon- 
dence in the BRD and URD patients 
with breaks in the second eyes 
suggests that some portion of the 
latter group resembles the patients of 
Byer.? A test of the observed locations 
of the retinal breaks against the 
expected values in an RD population 
reported by Smolin?' indicates that a 
highly significant number of BRD 
patients have superior temporal quad- 
rant disease (x°; gf = 11.2; P < .005). 
This fact will come as no surprise to 
most ophthalmologists but emphasizes 
that retinal breaks, especially in that 
quadrant, deserve careful considera- 
tion. 

Considerable emphasis has been 
placed on symptoms due to retinal 
breaks as a prognostic factor.* Fresh 
retinal breaks, whether symptomatie 
or not, have also been described as 
having a poorer prognosis. On the 
other hand, Morse and Scheie” record- 
ed the symptoms of 216 patients and 
found that 48% did not have symp- 
toms prior to the onset of their RD. 
The findings reported here agree with 
Morse and Scheie. Many patients do 
not have warning symptoms or, if 
they do, the symptoms cannot be 
described by the patient as being 
apart from the loss of visual field from 
RD. Reliance on patients symptoms in 
predicting the significance of a retinal 


break overlooks the great variability 


in patient awareness and the paucity 
of symptoms caused by small, non- 
operculated, anterior, and inferior 
retinal breaks. | 


Factors of Definite Significance 


In the analysis of 3,821 patients in 
1961, Schepens and Marden* found 
that 66% of BRD patients were male. 
This study confirms that finding. 
Traumatic RD disease influences the 
data since it occurs principally in male 
subjects. Therefore, these patients 
have been omitted from our study. 
Foos'* noted that 76% of the autopsy 
eyes with zonular traction tufts were 
from male patients, a fact he believes 
may be related to aphakic RD. Such a 
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developmental! variation in a disease 
with many aphakie patients may be - 
important to the cause of RD, espe- 
cially since it tends to be bilateral. In 
another study covering many charac- — 
teristics of posterior vitreous detach- 
ment with aging, the author failed to 
note whether a sex difference oc- 
curred, a point of some importance.’ 
Why BRD is largely a disease of male 
subjects remains unexplained. 

` Myopia has been associated with RD | 
by many authors.?^^ The importance 
of myopia in BRD as being distinct 
from URD has been overlooked. 
Recent reports" describing the risk 
of RD in the myopie patient undergo- 
ing cataract surgery suggests that 
future studies of the incidence of RD 
in aphakie patients may need to © 
define precataract myopia and pro- — 
vide the axial length and diameter of 
the globe at the vitreous base to be 
considered of value. Beyond vitreous. 
syneresis, the exact ocular conditions - 
that predispose the myopic and myo- = 
pic-aphakic patient to RD remain | 
obseure. : 

Davis’ found no difference i in the E 
progression to RD from single or : 
multiple retinal breaks in the fellow — 
eyes of 213 patients. Our study - 
disagrees with his finding. In this- 
retrospective view, a statistically sig- 
nificant number of BRD patients had 
multiple retinal breaks. 

The severity of BRD disease has 
been inferred from the greater num- 
ber of reoperations. For unexplained 
reasons, this seems to be a factor 
principally with the first eye of the 
patient, and we agree with Davis et - 
al? that "there [does] not appear to be 
any obvious explanation for this 
difference, except perhaps that ‘ret- 
inal detachment disease’ in patients . 
with bilateral detachment is more . 
severe and more diffieult to manage - 
than in patients with unilateral 
detachment.” The five-year mean - 
interval between RD in the first and | 
in the second eyes in BRD patients - 
suggests that there are vitreoretinal 
conditions resisting retinal reattach- 
ment in the first eye that are not 
present later when the second eye 
becomes affected. Better methods of | 
achieving and recording a three- | 
dimensional inspection of the cortical 

































vitreous and internal limiting mem- 
brane are required. The present piece- 
meal sketehing and photography of 
the view through a three-mirror lens 
is too inaccurate close to the retinal 


Surface. The severity of BRD disease l 


is reflected by the poorer visual 
results following surgery as well as by 
the slightly poorer reattachment 


retinal breaks discovered in the sec- 
ond eye of every patient in this series. 
This treatment failed in 7% of the 
p patients: In addition, the incidence of 
BRD Was. .only 3% less than that 
reported in a large RD series.’ It 
might be argued that this 3% differ- 
.ence was the effect: of prophylactic 
therapy. To be noted, however, is the 
fact that more than half of the 
patients who developed an RD in the 
second eye did so from retinal breaks 
n the areas of retina thought to be 


^ Conclusion 


It has been recommended that 
horseshoe tears, patches of lattice 
degeneration, focal pigment spots, 
and flaps of elevated retina in the 
fellow eye of an RD patient be treated 
prior to cataract extraction. Sympto- 
matic retinal breaks, retinal breaks 
associated with subclinical RD and 
round, nonopereulated holes in the 
second eye of a young patient with an 
. RD from similar disease in the first 
eye probably should have prophylactic 
- treatment. 

. We would like to add that myopie or 

myopie-aphakie male RD patients are 
particularly vulnerable to RD in their 
second eyes. Multiple breaks in the 
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Prophylactic treatment was done on 


| — eye inerease ; ihe chance of RD. 
Retinal breaks i inthe second eye of the 


same type seen in the first. eye, espe- 


cially in a superior and corresponding 2016 
quadrant, are probably a threat to du 


vision. | 

The- vitae chances. 
cause RD are usually abrupt in onset. 
The retinal breaks often are not at the 
areas of retinal degeneration under 
observation but at points of unsus- 
pected or precipitous vitreous trac- 
tion. Symptoms are of importance, but 
are frequently not present or over- 
looked by the patient, and cannot be 
relied upon totally to predict the 
seriousness of the disease. Our infor- 
mation indicates about 35% of aphakie 
RDs occur in the first year after cata- 
ract surgery. In addition, the interval 
between RD in the first and second 
eye may be many years and patients 
must not be dismissed from observa- 





tion with indirect ophthalmoscopy,. 


scleral depression, and three-mirror 
contact lens. 


It is justified to attempt to issue - 
guidelines for the management of the. 


fellow eye, but factors in bilateral RD 
disease exist that are still unprediet- 
able and unknown. 


References 


1. Gonin J: Decollemen: de la retina: Patho- 
genic-traitment, in Lausanne Librairie. Lau- 
sanne, Switzerland, Payet Et Cie, 1934. 

2, Byer NE: Prognosis of asymptomatic retinal 
breaks. Arch. Ophthalnio! 92:208-210, 1974. 

3. Davis MD: Natural history of retinal breaks 
without detachment. Arch Ophthalmol 92:183- 
194, 1974, 

4. Neuman E, fios S: Conservative manage- 
ment of retinal breaks. Br J Ophthalmol 56:482- 
486, 1972. 

5, Foos RY: Posterior vitreous detachment, 
Trans Am Acad Ophthaimol Otolaryngol 16:480- 
491, 1972. 





that | 





& Spencer . LM, “Fos. RY, Straatsma BR: 


‘Meridional folds and meridional complexes of the | 
peripheral retina. Trans Am Acad Ophthalmol 
i Otolaryngol: 73:204-211, 1969. — 


i Okun E: Gross. and nln pathology i in 





og Schepens. CL; Marden D Data on the 


hatred’ history of retinal detachment. . Areh 


Opithalnol 66:631-642, 1961. 


10. Benson WE, Grand: MG, “Okun B; Aphakie - : 


retinal detachment. Arch Ophthalmol. 93: 245-249, di 
1915. | 


London, Henry Kimpton, 1941, vol 3, pp Me Lr. 
2921. pu 


Symptomatologie et prognostic. Ann Oculist 
(Paris) 182:13-23, 1949. E 
13. Davis MD, Segal PP, MacCormick At The. E 


Natural Course Followed by the Fellow Eye in 
al Detach- 


Patients With Bhegmatogenous Retiy 
ment, New York, Appleton-Century-Crofts, 1974, 
p 652. | 

14. Campbell CJ, Rittler MC: Cataract extrac- 





tion in the retinal detachment-prone patient. Am o 





J Ophthalmol 73:17-24, 1972. dc 
. E. Scheie HG, Morse PH, Amini€ri A: Inci- E 
dence of retinal detachment following catarct — - 


_ extraction. Arch Ophthalmol 89:293-295, 1973. 


15. Ruben M, Rajpuroht P: Distribution of 
myopia in aphakie retinal detachments. Br J 
Ophthalmol 60:517-521, 1976. 


17. Ashrafzadeh MT, Schepens CL, Elzeneiny P. 
‘TI, et al: Aphakie and phakie retinal detachment. ey aR 
| Arch Ophthalmol 89:4 16-483, 1973. 





1& Hyams SW, Bialik M, Neuman E: Myopia- : i i: ; 


: -aphakia. Br J Ophthalmol $ 59:480-482, 1975, 0 
19. Foos RY: Zonular traction tufts of. the. RSS 
peripheral retina in cadaver i eyes. Arch "Ophtha 7 


mot 82:620-632, 1969. E 
20. Spencer. LM, Feds, » 





Arch Ophthalmol 84:557-564, 1970; : 
21. Smolin G: Statistical: atialysis of retinal " 
holes and tears. Am J Ophthalmol 60: 1055-1059, 

1965. 
22. Byer NE: Clinical study of retinal: TUM 


Trans Am Acad Ophthalmol. Otolüryngol 11:461- - Ar 


473, 1967. 


23. Morse PH, Scheie HG: Prophylactic érjo- ae = 
pexy of retinal breaks. Arch Ophthalmol 32: 204- une 


207, 1974. 
24. Schepens CL, Marden BA: Data on the 
natural history of retinal detachment. Am J 


Ophthalmol 61:213-226, 1966. 


25. Duke-Elder S: Textbook of Ophthalmology. 
St Louis, Cv Mosby Co, 1967, vol 10 p 783. 


» “Retinal Detachment—Delaney & Oates 





H.  Duke-Elder $: S: Textbook of. Ophthalmology. oe 


12. Schiff-Wertheimer S, Jonqueres 5, J arry. y. cs 
Le decollement retinine des jeunes: myopex.. 





| RY:  Paravüscilar 27$ 
vitreoretinal attachments: Role in retinal tears. g 
















M. is ani indicator ot rn h » ate Mie 
tion of subretinal wid | Masa 










at the eh ir of surgery or 


EM tocerative. pericd as the - 









inks fisci nins 18 the buckle, 











neath the hole.’ This has enabled the - 

D nondrainage operation to be used in a 

wide variety of clinical detachment 

| b situations, particularly when the de- 

the. tached retina is mobile.** 
; poe studies have reported different fac- 
tors that influence the rate of postop- 

. subretinal 

az 8 put none of these have dealt 

w with what we consider to be a most 

t- important aspect of this absorption, 

- namely, the relationship of the tear to - 
zo buckle at the end of the operation. 

It seemed likely to us that the further 

7 the tear had to settle in the postoper- 

. ative period, the longer would be the 
^. delay in the absorption of the subret- 

< inal fluid. To study this relationship, a 


Various 


absorption of 


series of retinal detachment cases 
treated without drainage of fluid 
wege examined prospectively and ob- 


servations were made on the relative - 
position of the tear and the buckle at 
E This the end of the operation, and the 
effect of this relationship on the 
postoperative absorption of fluid was 
determined. Two other factors, name- 
ly, the age of the patient and the 


length of time of detachment, were 
studied as previous reports had con- 


sidered that both of these factors were 
of importance in influencing the rate 


of absorption of fluid.'^ 
METHODS 


A total of 134 consecutive cases of retinal 


detachments successfully operated on 


without drainage of subretitial fluid i in the — 
| Retinal Unit at St Thomas' Hospital (Lon- - 
don)- were studied. This study excluded. 


| and those in which. an adequate follow-up 


was similar. Thus, 
| full-thickness sclerzl buckles were: raised 
using. episcleral silastic sponge implants, A 


rubber bands again buckled over full-thick 
ness sclera were used. Cryotherapy Was 


- closed at the time o? operation, the buckle 
was raised as high as could reasonably be — 
obtained. The relationship of the tear to. 
the buckle at the end of the operation was 
recorded. as closed if any part. of the tear 


. described as being 
considerable subretinal | 


intervening fluid Was” deseribed as being 


operation. In the postoperative period, the 
amount of subretinal fluid was assessed at- 
_ two days after the operation, atone week — 
after the operation. and at regular inter- 
! ud after discharge from the a ud 


i buckle at the end of the operation in 
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eases requiring. more than one operation 






of at least one year had not been obtained. - 
In all of the cases the surgical technique | 
for the local buckles 








and for encirclement. procedures. silicon: 


















applied in all cases. If the tear could not be 
























was in contact with: the buckle. ‘Tf the tear 
WAS. only separated. from the buckle by a 
thin layer of subr tinal fluid, this fluid was 
: slight, but if there was 
al fluid between | 
buckle and tear sé that the underlying 
buckle was only a ‘shadowy outline, the 











deep. In cases where multiple holes were 
present, the assessment was based on the. 
tear most highly elevated at the end of the 



















| RESULTS | 
The relationship of is tear to the 











the 134 cases is summarized as 















follows: tear closed in 41 (31%); slight 
subretinal fluid in 71 (58%); deep 
subretinal fluid in 22 (16%). The rate 
of absorption of subretinal fluid in the 
three main groups is given in Table 1. 
When the cases in which subretinal 
fluid had been absorbed by two days 
. were examined, it was seen that of the 
4l eases in which the tear was closed, 
flattening occurred in 24 (59%) by this 
-time, whereas only 23 of the 71 cases 
(82%) in which there was slight inter- 
vening subretinal fluid at the end of 
the operation had flattening occur by 
the same length of time. This differ- 
ence is significant (P — .05). In only 
two of the 22 cases (9%) in which 
subretinal fluid was deep did flat- 
tening occur by two days. This figure 
is also significantly lower (P < .05) 
than either the tear closed or the 
slight subretinal fluid groups. Thus, 
when the tear can be closed at opera- 
tion, absorption of subretinal fluid is 
particularly rapid. When, however, 
the patients are examined a week 
_ after surgery, a somewhat different 
^... picture is found. Thus, of the 41 tear 

. elosed cases, a further 11 had had 

-flattening occur, making a total of 35 
cases in which flattening had taken 
place within a week from the time of 
surgery (85% of the 41 cases). In the 
slight subretinal fluid group, a further 
of cases had had flattening by the end 
of the first week, making a total of 60 
cases in which flattening had occurred 
within a week from the time of 
surgery (85% of the 71 cases in this 
group). Thus, by the time that a week 
had passed from the time of surgery, 
these two groups were found to have 
an almost identical degree of absorp- 
tion of subretinal fluid. When, how- 
ever, the deep subretinal fluid group 
was examined, it was found that in 
only an additional nine cases had set- 
tling taken place by the end of a week, 
making a total of 11 cases in which 
settling had occurred from the time of 
surgery (50% of the 22 cases in this 
group). There is stil a significant 
- difference (P < .05) between the 
. number of cases in which there was 




















tear closed group and the deep subret- 


inal fluid group and also between the - 


slight subretinal fluid group and the 
deep subretinal fluid cases. 
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. absorption at the end of a week in the | 



































Group (N = 134) 
Tear closed (41) 
Slight subretinal fluid (71) 
Deep subretinal fiuid (22) 





Table 2,—Relationship Between 
Age of Detachment and 
Postoperative Absorption of 
Subretinal Fluid 


Detached Detached 
< 1 mo > 1 mo 
Flat in 1 wk 
(N = 106) 
Fiat in longer 
than 1 wk 
(N = 28) 


Table 4.—Relationship Between 
Age of Patient and Postoperative 
Absorption of Subretinal Fluid 


Age of Patient, yr 
MM 


< 40 


40 


Flat in 1 wk 
(N = 106) 

Flat in longer 
than 1 wk 
(N = 28) 


Cases Taking Longer Than One 

Week to Absorb Subretinal Fluid 

In the tear closed cases, the absorp- 
tion of subretina. fluid took longer 
than one week in six (Table 1). In four 
of these cases, subretinal fluid absorp- 
tion took between one and three 
weeks and in the remaining two cases, 
absorption took up to three months. In 
the slight subretinal fluid group, there 
were 11 such cases, in five of which 
absorption of fluid took one to three 
weeks and in six eases absorption took 
up to three months. In the deep subre- 
tinal fluid group, there were again 11 
cases, in five of which absorption took 
one to three weeks and in six cases up 


to three months. The total number of 


cases that took more than one week 
for absorption of subretinal fluid was 
28 (26%). In all of these cases, absorp- 
tion was eventually complete. The 
total number of eases in which the 


Table 1.—Relationship of Tear to Buckle at End of Operation to Postoperative 
Absorption of Subretinal Fluid 



















Fiat Longer 


Flat by 1 wk Than 1 wk 


Table 3.—Relationship Between 
Age of Detachment and 
Postoperative Absorption of 
Subretinal Fluid 

Age of Detachment 

a, 

«6 6 

mo mo 

Old Old 
Fiat in 1 wk 
(N = 95) 

Fiat in longer 


than 1 wk 
| {N = 27) 


Table 5.—Relationship Between 
Age of Patient and Postoperative 
Absorption of Subretinal Fluid 


Age of Patient, yr 


Flat in 1 wk 
(N = 106) 

Flat longer 
than 1 wk 
(N = 28) 





subretinal fluid was completely ab- 
sorbed within one week was 106 
(74%). 


Age of Detachment 


In Table 2 the relationship of the 
speed of absorption of subretinal fluid 
and the age of the retinal detachment 
that was arbitrarily described as 
being less than or longer than one 
month in duration are given. Itisseen — 
that of the 106 cases in which flat- 
tening occurred by one week, in 67 . 
cases (63%) the retina had been 
detached less than one month and in 
39 (37%) the retina had been detached 
for longer than one month. Of the 28 
cases in which subretinal fluid absorp- 
tion had been prolonged for more than 
a week, in No (60%) the detachment 
had been present for less. than a 
month and in the remaining 11 cases 
(40%) it had been "present for longer 
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month. <The difference 


than one 

between the rate of: absorption i in the 
two groups is not significant. 

.. In Table 3 the relationship between 
" the age of the detachment and the 
postoperative absorption of fluid is 
examined; this time, however, the age 
. of detaehment is separated into two 
main groups: those less than 6 months 
_ old and those greater than 6 months. 
In 12 cases, it was not possible to 
estimate the length of tme of the 
detachment according to these crite- 
ria and these cases were therefore 
omitted from this caiculation. Again, 
no stacistieal significance i in the rate 
of absorptien in the two main groups 


can be deteeted. 
| Age of Patient 


i d summary of : the relationship 

Ts the age of the patient and 
` the p postoperative absorption ef sub- 
- retinal fluid is giver’ in Tzbie 4. It is 
Seen that in the cases in which flat- 
tening occurred by one week, 38 (36%) 
of the patients were younger than 40 
years old and in 68 «ases (64%) they 
were oider than 40. S imilarly, of the 28 
cases in which it took longer than one 
week to absorb subretinal Suid, the 
patients in eight esses (29%) were 
younger than 40 years old amd the 
patients in the remaining 28 cases 
(71%) were older than 40. The differ- 
ence  Retweem Bw bia is p 




































| the iocus "Ho e age oí 
the patient and the posteperative 
_ absorption of fluid was again exam- 
-ined but this time using an age group 
of younger than or coter than 60 years 
. old. Orce again, there was no statis- 
~. tieal signifieance between the rates of 
bsorption in the two groups. | 
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COMMENT 


In a prospective study of 134 cases 
of retinal detachment successfully 
treated with a single nondrainage 
operation, we have found that the rate 
of absorption of subretinal fluid in the 
postoperative period bears a direct 
relationship to the proximity of the 
tear to the buckle at the end of the 
operation. This relationship is particu- 
larly noticeable when the results are 
assessed at two days after operation. 
The clinical impression that the 
nearer the tear is at the end of the 
operation to the buckle the quicker 
will be the rate of subretinal fluid 
absorption is thus fully confirmed. 
When deep subretinal fluid separates 
the buckle and the tear at the end of 
the operation, subretinal fluid absorp- 
tion may be delayed to a significant 
degree both at two days and one week 
when compared with either the tear 
closed or the slight intervening sub- 
retinal fluid groups. Because of the 
delay in subretinal fluid absorption in 


. some eases (21% took longer than one 
. week), we agree with Leaver et al’ in 


urging conservatism regarding early 
reoperation, unless a definite cause of 
failure (sueh as a missed tear or an 


inadequately placed buckle) can be 


established. 

Our findings also showed that the 
duration of the detachment did not 
influence the absorption of subretinal 
fluid when the division of the series 
was considered at either one or six 
months, although in the latter group 
the number of cases was small. In the 
study of Leaver et al' that showed 
that the age of detachment was 
important, the time interval selected 
was two weeks. Our findings thus 


suggest that with increasing age of 
detachment, this significance is not 
sustained. In common with the same | 
study, however, we were unable to 
confirm that the age of the patient. 
had any significant bearing on subret- 
inal fluid absorption either when the 
series was considered in the older than - 
and younger than 40 age group and 
also in the younger than and older 
than 60 age group. Thus, the concept 
of a senile choroidopathy* preventing 
subretinal fluid absorption in the . 
elderly was not confirmed and indeed - 
we had had no clinical suspicions that 
such a state existed. However, we 
have not had enough patients in an 
even older age group to. make a 
further statistical analysis to further | 
test this concept. | 


Mrs Margaret Grice provided secretarial assis- 
tance. 
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-spectively in 122 patients. and: prospec- 
4 tively in 17. patients. When a careful 
“history was- taken, two thirds of the 
patients had ciliary muscle-related symp- 
loms. Most of the patients with Adie’s 
5 syndrome had. a moderate accommoda- 
tive paresis, but there was a strong 
tendency for he ciliary muscle to recover 
-with time. Many patients showed a tonicity 
of accommodation, especially those who 
> had had the condition for several years. 
A Astigmatism ‘could be induced with 
-accommodation in one third of patients. 
This may be related to segmental paral- 
-ysis of the ciliary muscle, Seventy-three 
. percent of the patients showed supersen- 
Je Sitivity of the ciliary muscle in the involved 
|o 7s eye, when both eyes were treated with a 
| mixture of 0.25% | pilocarpine hydrochlo- 
«o ride andi hydroxypropyl methylcellulose 
(isopto Carpine). This may be of clinical 
aid in diagnosing A Adie' s Syfétome, Two 












: pupil 

| patients. may have had a je ipia 
Adie’s syndrome. — 

(Arch Ophthalmol 96: 638-642, 1978) 


" A Ithough ciliary muscle distur- 
E bances have long been recog- 
-nized as part of Adie's syncrome,"* 


-the emphasis- is usually on the pupil- 
: n: abnormalities.’ When Specifically 
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looked for, a high incidence of eiliary 
muscle dysfunction has been found. 
Graveson* found tonicity of accommo- 
dation in 16 out. cf 22 eyes with Adie's 
syndrome, and Russell likewise, 
found it to be very common (13 out of 
16 eyes). Russell* also found that 1% 
pilocarpine induced greater accommo- 
dative spasm in the denervated eye 
when compared with a normal eye (14 
out of 20 eyes). Unfortunately, both 
authors included a high percentage of 
bilateral cases 47% (7/15) and 60% 
(9/15), respectively. In a case report of 
Adie’s syndrome; 
aga’ implied that the affected eye 
showed an increased sensitivity of the 
ciliary muscle to 0.25% piloearpine. 
The purpose o? this communication 
is to further investigate various 
aspects of ciary muscle dysfunction 
in Adie's syndrome. The first part is a 
retrospective study of 122 patients 
with Adie's syndrome, based on infor- 
mation in the fies of the University 
of Iowa pupi! laboratory. This investi- 
gation was primarily concerned with 
the patient's symptoms and accommo- 
dative paresis. The second part is a 
prospective study of 17 patients, in 
which an effort. was made to measure 
tonicity of acecmmodation, induced 












astigmatism with accommodation, 


and supersensitivity of the ciliary 
muscle. 


RETROSPECTIVE STUDY 
Symptoms 
The following 


symptoms were 


found in 122 patients with Adie’s 


syndrome: blurred, near visual acuity; 


blurred, distant and near visual acui- 


Battistini and Pali- 


near api tonicity of Vd E Re 
decreased depth perception; photopho- 
bia; difficulty with dark Mapanga 
and unequal pupils. 

"The first five of these symptoms 
are related to ciliary muscle distur- 
bance, and the latter three are related 
to pupillary abnormalities. Only 35% 
of the patients had ciliary musde- . 


.. related symptoms. This low incidence 
 ofsymptoms may simply be due tothe 
fact that an inadequate history was 

taken, or it may be due to a failure to 


associate the visual symptoms with 
Adie's syndrome. The patient also 
may have diffieulty in recognizing 
monocular visual problems, and there 
is the tendency for the ciliary muscle 
to recover function. In many cases, 
once the unequal pupils were noted, 
further investigations were directed 
toward the pupillary dysfunction. In 
virtually all cases, the onset of 
accommodative paresis was abrupt. 


However, in one patient with amblyo- . 


pia, who developed a tonic pupil in her - 
good eye, there was a clear history of 


progressive blurred visual acuity of. — 
gradual onset during a period of five. 


months, which then stabilized. 


Accommodative Paresis — 


The near point of accominodation ds 
was. measured i in 36 of the 122 patients 
with a  near-point rule, while the 


patients wore their distance correc- 
tive lenses. Wold* studied the ampli- 
tude of accommodation i in 125 children 


and found that the maximum differ- 
ence between. the two eyes was 0.25 


diopters. in Ed af the patients. 


| Mo & Thompson - 
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84% 


47% 





Duration, - 
> Two Years 


` Duration, 


Fig 1 —Accemmodative paresis in 1 Adie’ S E r ae Near pòint of accommodation was 





measured in 26 out o*. 
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years, 84% 
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Si miler findings were 
1 Mites the 









: the involved eye ce 
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alii: eel is 
7 een at” ab 


s irther | illustrated is 
| ati: i were excluded - because presbyopia 
diminished the findings. Two patients . - 
were found to have ciliary muscle. 
` = involvement in both eyes and pupil 
-involvement in only one eye. These 





22 patients. O Of these 36 patients, 66% (24/36) had accommo- 
affected eye. Of those patients who had had condition for less than two ` 
3/19) ^ad impaired accommodation, whereas in group with Adie' S 
two years. or tonger, only 4T% 618717) had accommodative paresis. | 






iti Onset, mo, yr 
1 October 1974 





2 Apri 1972 June 1972 










June 1968 June 1972. 


. ' Noté that patents 1 and 2 had partial recovery: patient 3, completer recovery: 


p* Adie's syndrome. Patients with both id 
. eyes involved were excluded so that, in 
each case, a normal "control" 
available for comparisons. Patients 


who were more than 40 years of age 


unusual cases are reported ce: 





Average Diopters of Accommodation = 


E m 2. i imois f d accommodation in 


Date ot: 
Examination - 


April 1975 — 7 
August 1975 . ^. 
| December 1975 


August 1972 E ' 
October 1 Zu a 


August 1974. j 


patients are. summarized | in Table 2- 
eye Was | 
general headings. 


—(10/ 15) of pat ents had present and or 
~ past complaints related to ciliary 
< muscle ‘dysfunction. - 

“symptoms were noted in addition n 
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AA Syndrome 


j [sema i 
C— Eyes 















- Duration, Ed 
> Two Years 





" Duration, 
« Two Years 






























| The PN of: the remaining 15. 
and discussed. under. the following : 


Symptoms 


On detailed i questioning, 67% 





Several new. 


Case Age, yr Duration, yr* 
1 34 ~ 40 
2 35 8 
3 22 8 
a. . 28 2 
5 30 1.8 
6. 25 
T 40 1.8 
9 26 4 
10... 13 1. 
q 26 10 
49 . 83 1.5 
13 /.,- 18 
d4 14 | 15 
15 31 9 





Near Point of. 
| Accommodation . ! i Accommodation, sec 

_ Symptoms Adie's Syndrome, D x Normal, D _Adie's Syndrome f | Normal 
Tonicity, brow. ache 5.12 5, 00. 40. 1.5 
Tonicity, dilated 5.26 5.56 "i 4 5&5. 1.5 
| pupil . . 
Anisocoria 7.44 7.14 6.5 1.5 
Dilated pupil 6.25 7.14 | 7 20 25 | 
Difficulty focusing 7.41 8.00 | 3.0 2.5: 

at near | ue E 
Blurred near vision 7.14 8.33 | . 20 23. 
Tonicity - 3.51 3.57 | 4.5 2.0 
Blurred near vision 2.86 5.56 3.0 2.5 

dilated pupil » | MR 
Blurred near vision 2.63 |. 9.09 e 1.5 T5 » x 
Anisocoria 10.00 32.50 | 25 25 ` 
Blurred near vision 5.00 5.88 | 705 2.5 

anisocoria | | | 
Anisocoria 6.25 6.67 . 2.5 2.0 
Brow ache with near 8.33 14.29 4.5 1.5 

work, anisocoria i, NM | ewe 
Anisocoria | 8.47 10.87 4.5 e 25 
Brow ache with near 6.75 2.5 








í Table 2.—Summary of 15 Patier 








work, anisocoria 


5753 Duration of syinptoms is given in months for cases 4, 6, 8, and 9. 


2 x This column. PINE how much more myopic the denervated eye became than did the normal eye. 


- E the uito that were mentioned 


= previously. A few patients complained 


~ of unsteady accommodation when fix- 
-~ ing with the affected eye, ie, objects 
tended to fluctuate in and out of focus. 


It was as if the fine tuning of 
accommodation had been lost. Others 


^. noted asymmetric accommodation, ie, 


with either eye a near object could be 
brought in focus, but single binocular 
vision could not be attained. It 
appeared that when patients focused 
. with the normal eye, the affected eye 
was underaccommodating, and while 
they tried to bring the denervated eye 
into foeus, the good eye was overac- 
commodating. One patient com- 
plained that, with her latest pair of 
eyeglasses, objects appeared smaller 
.in the normal eye. Subsequent cyclo- 
- plegic refraction showed a pseudo- 
 myopia in the normal eye, presumably 
-due to the fact that she was fixing 
primarily with the paretic eye and 
" oy eccommodating) in the good eye. 


Accommodative Paresis 





The near point of accommodation 
was measured with a point rule while 


< the patients wore their distance ' 
corrective lenses. Sixty percent (9/15) 
of the patients had an accommodative 
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paresis in the affected eye of 0.50 D or 
more compared with the normal eye. 
In eight of the 15 patients, the dura- 
tion of the condition was less than two 
years, and 75% (6/8) of these had an 
accommodative paresis while in seven 
patients who had had the condition for 
more than two years, only 4396 (8/7) 
had an accommodative paresis. These 
figures correspond well to those in the 
retrospective study. 


Tonicity of Accommodation 


While the patients wore their 
distance corrective lenses, they were 
asked to accommodate on a near 





target at 12 cm and hold clear fixation 


for 15 seconds. Following this, they 
were then asked when they could just 
identify the 20/26 line on the distant 
Snellen chart. After two or three trials 


to acquaint the patient with the test, 


three readings were taken for each 
eye with a stopwatch, and the results 


were then averaged. The patients © 


were then asked if they noted any 
difference between the two eyes. The 
mean time for the normal eyes was 


two seconds (range, 1.5 to 2.5). An eye 


was considered tonic if the time was 
four seconds or longer (more than 3 8 
Deviations from the normal mean). 


6.67 | 6.0 


CHITI ETTE SM ete echt HATTEN rea M 


With the use of this criterion, 53% 
(8/15) of patients had tonicity of 


accommodation. Although all eight 


patients were aware of the delay, only 


three of the eight patients complained 


of tonicity as a symptom. The patients 


with tonicity of accommodation had 
had their Adie's syndrome for 6.4 


years on the average, while the seven 


patients without tonieity had only had 
it for L6 years. This suggests that 
tonieity is a late phenomenon in 
Adie's syndrome. 


Light-Induced Myopia 


The characteristic light-near disso- 


ciation of an Adie's pupil is generally 


attributed to aberrant regeneration of 
damaged postganglionie fibers in a 
mixed nerve that serves both ac- 


commodation and pupil constriction. 


If aberrant regeneration is truly 
random, then the reverse should also 
occur—fibers originally destined for 


the iris sphincter should innervate the 


ciliary muscle so that light in either 


eye. might. be expected to produce a 
myopia ` or an 
patients were asked to fix on a Snellen 


astigmatism. The 


chart in a dark. room at 600 cm, and 
the. affected ye was -carefully re- 


E Adie's Syndrome Bel & Thompson 
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—— moe 
| Lightinduses induéed Astigmatism With 0.25% 
: opis — f With Accommodation Pilocarpine Hydrochloride 
s Adie's Adie's 
Normal, Syndrome, Normal, Syndrome, Normal, 
D D D D D PDT 
X —5.00 —2.75 2.25 
E 0 0 ~ 1.00 —1.00 0 
0 D 0 0 =2.00 —0.50 1,50 
0 . D 0 0 —5.75 —4.50 1.25 
0 _2 0 0 -— 7.00 —4.25 2.75 
0 a) D —0.50 —0.50 0 
0 D D: 0 —3.00 —2.50 0.50 
.0 D *.75X105 +.25X90 —0.75 —0.50 0.25 
0 M WEE 0 —8.25 —2.50 5.75 
0 D ^u d125x85- 0 — 2.00 —0.50 1.50 
0 D oL 0 0 —3.50 —-1.75 1.75 
I (0 —  *30X90 0 —4.50 =0.75 3.75 
0 DB 0 450X 117 0 559.05 —0.50 1:5 
E) SOMME INNEN" —4.75 —135 3.50 
E 0  -.50X80 0 "eb —1.00 1.25 
~4.9 
P 
2 
OR — 3.9 
CAE 0. 26% Pilocarpine - 
5 PA (Beli dd 
E & | 
cEC 2.0} Eyes With 
o Adie's 
8 | Syndrome 





: showing eli. m 


id frasted. A strong ligit was then shone 
oin the good eye and the paretic, fixing 
eye was then re-refracted. None of the 
: patients shewed an induced myopia or 
 astigmatism. It may be that the few 
- fibers, that begrow into the 
y muscie are rot sufficient to 
uce a change in the shape of the 


























30 


N ormal Eyes 
40 50 60 


Minutes After duii 


induced Accommodative 
Astigmatism 
Since sector palsies of the pupillary 
sphincter are characteristic in Adie’s 
syndrome, consideration was given to 
the possibility that segmental paral- 
ysis might also occur in the ciliary 
muscle. The ciliary muscle would then 
constrict asymmetrically with ac- 





eommodation and induce astigma- : 
tism. The notion that asymmetric 

ciliary muscle contraction might in- 
duce lenticular astigmatism is sup- 
ported by the work of Hallden and 
Henriesson." They applied a cotton 
pledget saturated with 10% pilocar- 
pine hydrochloride and 0.5% methyl- 


cellulose over the ciliary body at the . 


horizontal temporal meridian for . 
three minutes and were able to 
produce astigmatism with the rule of . 
about 1 D in ten patients. Our patients _ 
were asked to fix on a distant target, - 
and minus lenses were introduced to 
stimulate accommodation. The pa- 
tients were then refracted for induced 
astigmatism. 

Thirty-three percent (5/15) of pa- 
tients showed an induced astigmatism 
of 0.50 D or more in the affected eye. 


. In one patient, there was 0.25 D of - 


astigmatism induced in the good eye. 
Although this phenomenon may occur - 
in normal eyes, its rather high inci- 


dence in the involved eye in Adie's . 


syndrome is. suggestive: that ‘sector 


palsies of the ciliary muscle exist. in 
Adie’s syndrome. Another possibility | : 


is that with multifocal areas of 
constriction, irregular astigmatism - 
may result. However, we were unable 
to document this. _ : : 


Supersensitivity of Ciliary Muscle 


Two drops of 0.25% i pilocarpine 
hydrochloride spaced 30 seconds apart 
were instilled in each eye, and the 


patient was then refracted every five 


minutes for the next hour. The end 


point was the most plus or least minus 
. lens with which they could clearly read 


the 20/20 line. The results of the test 
are illustrated in Fig 3. The test was 
performed in the same way on six 
normal subjects. In the patients with 
Adie's syndrome, the induced myopia 
in the good eye ranged from —0.50 to .— 
—4.50 D, in the denervated eye from 
—0.50 to —8.25 D. In the normal 
control subjects, the induced. ‘myopia © 
ranged from 0 to —3. 00 D. The differ- : 
ence in induced myopia between the 
eyes of the normal subjects ranged 
from 0 to a maximum of 0.50 D. . 
Therefore 1.00 D or greater of induced . " 
myopia in one eye over the other eye. 

was considered to indicate supersensi- - 
tivity. With the use of this criterion 
Adie's Syndrome—Bell & Thompson * 64 





















Date of 
Patient Age, yr Examination. 
1 37 October T 9" 
Ociober 1 976 
2 26 November 1676 































. group, 45% of- patients 
md .of moderate to severe 
brow ache only in the affected eye at 
20 to 30 minutes after the 0.25% pilo- 
carpine hydrochloride. As illustrated 
in Fig 3, the peak period of induced 
myopia was between 25 and 30 
- minutes, and in the denervated eye 
not only was the degree of induced 
‘myopia greater, but it also persisted 
longer. This may be a clinical aid in 
iagnosing unilateral cases of Adie’s 
‘syndrome where one normal eye can 
^ be used as a control, but it is not of 
value in bilateral cases because the 
- degree of induced myopia is quite 
= variable. 


Pupil-Sparing Adv Bovdrome 


. especially interesting condition, and 
> their. findings are summarized in 
. Table 3. The first patient developed a 
dilated left pupil in June 1971 and was 
found. to have Adie's syndrome with 
impaired accommodation in the left 


1. Markus C: Notes on a peculiar pupil phenom- 
enon in cases of partial iridoplegia. Trans 
- Ophthalmol Soc UK 26:50-66, 1906. 
| 2. Holmes G: Partial iridoplegia associated 

with symptoms of other disease of the nervous 
system. Trans Ophthalmol So UK 5E 209-224, 
1931. 


‘reflexes: ‘A benign disorder sui generis; its 


1932 : 
x 4 Lowenstein 0, Loewenfeld IE: : Papillotonte 








: siocomepedation; A cm. e | 
. Righteye, 19. | 





ít "indicates ciliary muscle dysfuriction in presence of normal pupil. 


Two patients were found to have an 


3. Adie WJ: Tonic pupils and absent tendon | 


complete and. incomplete forms. Brain 55: 98-113, | 





induced - 


Near Point ot E. | 
Astigmatism, D 


- Lefteye,26 EN 
Right eye. 25* p MN Ce a se 
lefteye,19 ^ — NE CN 
^ Right eye, 11 0.50 X 10. 


Left eye. | 24% 





+0.50 X 170 


eye. In May 1974 she noted blurred 
vision in the right eye, and when 
examined in October 1976, it was 
found that accommodation had recov- 
ered in the left eye, but there was now 
an impairment of accommodation in 
the right eye, although the pupil 
reacted normally. Both eyes showed 


tonicity of accommodation, and the 


left eye was slightly supersensitive 


compared with the right. The second 


patient developed a dilated pupil in 
the right eye in April 1974 and was 
found to have Adie’s syndrome. In 
November 1976 he was found to have 


marked impairment of accommoda- - 
tion in the left eye but with entirely "i 


normal pupillary reactions. Both eyes 


showed an induced astigmatism with 
also - 
showed tonicity of accommodation, | 
more marked in the right eye. The left 
eye was supersensitive compared with 


accommodation. Both eyes 


the right eye! 
In summary, these two patients 


showed signs suggestive of denerva-- 


tion of the ciliary muscle in both eyes, 


yet only one pupil was involved. This. 
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i LOTES Sparing A Ade s ‘Syndrome i in Two Patients | B m 













7... "induced Myopia 
Xe s With 0.25% - 
VE roarin yore D 










suggésts that it may be posible to a 


have, in Adie's syndrome, an involved . E 


eye in which the i iris sphi ine ter escapes a 3 
denervation. nr 


COMMENT 


masele » dysfunction i in ‘Adie’ doe 


are common when specifically looked 
for. The manifestations depend on the *. 


degree of denervation of the ciliary 
muscle and its subsequent recovery. 
Most of the features, such as blurred 
vision induced astigmatism with ac- 


 commodation and supersensitivity to —. 
 pilocarpine, are readily explained in 
this manner. However, we are uncer- ~ 

-tain about the mechanism of the 
- unilateral periocular discomfort with ^. 
near work, tonicity of accommodation, © | 
and unsteady fixation since we were 


unable to correlate these features 


with the degree of accommodative’ v 
paresis and supersensitivity . to pilo- TEE 


carpine. 
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Chandler's Syndrome as a Variant 
of Essential Iris Atrophy 


A Clinicopathologie Study 


Merlyn M. Rodrigues, MD; Barbara W. Streeten, MD; George L. Spaeth, MD 


è Trabeculectomy and peripheral iri- 
dectomy specimens from one male and 
two female patients with Chandler's 
syndrome (age, 30 to 42 years) showed 
that all had unilateral corneal endothelial 
"dystrophy," corneal edema, mild to 
moderate iris atrophy without holes, 
peripheral anterior syrechiae, and glau- 
coma. In one, fluorescein angiography of 
the iris disclosed a sector filling delay of 
limbal and conjunctival vessels and pupil- 
lary and extrapupillary leakage. 

Histopatholegic examination showed a 
layer of degenerated corneal endothelium 
and Descemet's membrane extending 
across the inner uveal :'rabecuium. Desce- 
met's membrane displayed irregular, nod- 
ular, scroll-like excrescences in some 
cases, and thinner placoid configurations 
with abnormal widely spaced collagen 
(100 nm) in athers. Corneal endothelial 
cells exhibitec increased microvilli, wid- 
ened cellular 'nterdigitations, and occa- 
sional shrunken cells with enlarged or 
disrupted cytoplasmic blebs. 

Peripheral wis specimens displayed 
mild to moderate stromal atrophy without 
vascular occlusions. P'gment epithelium 
was normal. 

(Arch Ophthalmol 96:643-652, 1978) 


PF 1956, Chandler reported a condi- 
tion characterized by unilateral 
corneal endothelial “dystrophy,” cor- 
neal edema, mild iris stromal atrophy, 
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and peripheral anterior synechias.' 
The histopathology of this entity has 
not been adequately documented, and 
the only previous report of a case 
deseribed light microscopic findings 
alone.” 

We document the first clinicopatho- 
logic study, including eleetron micros- 
copy, of three cases of Chandler’s 
syndrome, which we consider a vari- 
ant of essential iris atrophy. 


MATERIALS AND METHODS 


Trabeculectomy and peripheral iridec- 
tomy specimens were obtained from three 
patients. The trabeculectomy specimens 
measured approximately 4 x 3 x 1 mm. 
Separate portions of each specimen were 


Nm 


fixed in formaldehyde solution and were 
processed for light microscopy. The re- 
mainder were fixed in 2.5% buffered glu- 
taraldehyde and processed for transmis- 
sion electron microscopy (TEM) in all 
patients. Scanning electron microscopy 
(SEM) after critical-point drying was 
performed in two cases. 

The peripheral iridectomy specimens 
measured approximately 2 x 1x 1 mm 
and were processed for light microscopy 
and TEM in all cases and SEM in two. 


REPORT OF CASES 


Case 1.—Clinical Summary.—A 30-year- 
old woman was seen in 1975 because of 
intermittent blurred vision in the left eye 
for the previous year. One year earlier, the 
referring ophthalmologist had recorded an 





Fig 1.—Case 1. Left eye shows focal angle closure by peripheral anterior synechiae 


(arrow). 
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Fig 2.—Case 1. Inset, Thin peripheral extension of Descemet's membrane (arrows) lining indentations of uveal meshwork 
(toluidine blue, original magnification x 200). TEM shows an irregular layer of Descemet's membrane (asterisk) between 
attenuated corneal endothelium (E) and uveal meshwork (original magnification x 9,716). 


intraocular pressure of 20 mm Hg in the 
right eye and 68 mm Hg in the left. Slit- 
lamp examination revealed very mild 
corneal endothelial dystrophy and numer- 
ous fine anterior synechiae in the left eye. 
When first seen at the Wills Eye Hospital, 
the visual acuity was 6/6 in each eye. The 
intraocular pressure was 15 mm Hg in the 
right eye and 28 mm Hg in the left on a 
regimen of 4% pilocarpine four times daily 
and dichlorphenamide 50 mg four times 
daily. The right eye appeared normal, and 
the irides were brown. Slit-lamp examina- 
tion of the left eye demonstrated that the 
endothelial dystrophy was more prominent 
centrally and there was mild iris stromal 
atrophy. The pupils were round and the 
collarettes appeared normal. Peripheral 
anterior synechiae closed the anterior 
chamber angle of the left eye superonasal- 
ly (Fig 1), and a tiny synechia was noted 
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inferiorly. The optic dise of the left eye 
showed mild glaucomatous cupping with a 
cup-dise ratio of approximately 0.6 in 
contrast to that in the right eye, whieh was 
0.3. There was minimal contraction of the 
visual field in the left eye. A fluorescein 
angiogram of the iris appeared normal. 
One year later, despite treatment with 
pilocarpine, epinephrine, and dichlorphen- 
amide, the intraocular pressure in the left 
eye had risen to 60 mm Hg and the visual 
acuity had decreased due to corneal edema. 
A trabeculectomy was performed without 
complication in Apri! 1975. Two years later 
the intraocular pressure was 15 mm Hg 
bilaterally and the visual acuity in the left 
eye 20/30. Slit-lamp examination disclosed 
persistence of the corneal endothelial 
changes, but there was no evidence of 
epithelial edema. 

Histopathologic Findings.— T'rabeculecto- 


my.—The trabecular meshwork showed 
moderate sclerosis and occasional scattered 
pigment aggregates. Descemet’s mem- 
brane displayed guttata, and a layer of 
basement membrane-like material lined 
the anterior trabecular meshwork (Fig 2, 
inset). Electron microscopy disclosed an 
irregular layer of Descemet’s membrane 
that adhered to the adjacent inner beams 
of the uveal meshwork (Fig 2). This 
membrane was composed of basement- 
membrane-like material and fusiform bun- 
dles of collagen with a 45- to 50-nm period. 
The endothelium appeared attenuated. 

Peripheral Iridectomy.—The iris stroma 
was thinned focally, scattered melanocytes 
were present, and the blood vessels 
appeared normal as did the dilator muscle 
and the pigment epithelium. 

Case 2.—Clinical Summary.—A 36-year- 
old man was referred because of recurrent 
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Fic 3 —Case 2. Inset, Layer of corneal endothelium and small nodular excrescences of Descemet’s membrane 
(arrow) lining uveal meshwork (toluidine blue, original magnification x 200). TEM shows scallopec Descemet's 
membrane asterisk) lined by endothelial cells (E) showing microvilli (original magnification x 6,000). 


episodes of bothersome halos and blurring 
of vision o? the left eve of six months’ 
duration. Or examination here, the intra- 
ocular pressure was 16 mm Hg in the 
untreated right eye, and 32 mm Hg in the 
left eve on a regimer of 4% pilocarpine 
three times daily and 1*0 mg of methoxzol- 
amide twice daily. The right eye appeared 
entire y normal. Slit-lamp examination of 
the left eye showed that the corneal endo- 
thelium was dystrophic over the central as 
well as the peripheral pertion of the cornea. 
The pupil was round, and the iris, which 
was a brown similar to that of the right 
eye, showed mild stromal atrophy without 
transilumination de?eets. The collarette 
appeared normal. The anterior chamber 
angle of the left eye was largely closed by 
peripheral anterior synechize extending 
wel anterior to the posterior trabecular 
meshwork. The optic discs were asymmet- 
rical, the eup-dise ratio in the right eye 
being approximately 0.4, whereas in the 
left eye it was estimated to de 0.6. Local- 
izec atrophy of the inferotemporal rim in 
the left eye was noted A su»erotemporal 
sco: ora was present in the left visual field. 
The results ef fluorescein angiography 
were inconclusive. A variety of therapeutic 
regimens, including the epinephrine com- 
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pounds, pilocarpine, and the carbonic anhy- 
drase inhibitors, were tried without suc- 
cess. Since the intraocular pressure and 
symptoms could not be controlled by 
medical therapy, a trabeculectomy was 
performed in the left eye. The surgery was 
uncomplicated. The episodes of halos 
decreased in frequency; however, occa- 
sional blurring of vision still occurred even 
at the lower intraocular pressure. Follow- 
up examination six months after surgery 
demonstrated a corrected visual acuity of 
20/40 in the left eye. Intraocular pressure 
was 18 mm Hg in both eyes. Slit-lamp 
examination of the cornea disclosed normal 
epithelium, although the corneal endothe- 
lial changes persisted. The moderate stro- 
mal atrophy of the iris had not pro- 
gressed. 

Histopathologic Findings.—Light Micros- 
copy.—Corneoscleral stroma, and periph- 
eral Descemet’s membrane and corneal 
endothelium that lined adjacent trabecular 
beams were demonstrated. Descemet’s 
membrane displayed small nodular config- 
urations (Fig 3, inset). 

TEM.—Nodular irregular excrescences 
of Descemet’s membrane, which extended 
across the adjacent uveal trabecular mesh- 
work (Fig 3) and exhibited unusual loop- 


like disruptions near Schwalbe’s line (Fig 
4), were demonstrated by TEM. Prominent 
myelinated nerves were noted in this area 
(Fig 5). The endothelial cells of the cornea 
disclosed microvilli (Fig 3) and were 
attached by junctienal complexes. In some 
areas they displayed fibroblast-like fea- 
tures, with increased rough surface endo- 
plasmic reticulum. 

SEM.—The tradeculectomy specimen 
was half cornea and half sclera with an 
overhang of ciliary muscle partly covering 
the trabeculum. Endothelial cells over the 
corneal portion showed increased microvilli 
and foci of degenerated cells with con- 
tracted cytoplasm and ruptured surface 
blebs (Fig 6). Where Descemet’s mem- 
brane was visible m abraded areas, warts 
averaging 12 » in diameter were seen. On 
Descemet’s membrane in the midzone, a 
mossy fibrillar material obscured the usual 
granular smooth surface. Near the trabec- 
ular area the endothelial cells had more 
ruffled overlapping borders, with filiform 
4 x 0.2 u extensions, some of which were 
cilia-like (Fig 7, inset) but others of which 
were clearly extensions of the cell border. 
In abraded regions of Schwalbe’s line at 
the trabecular margin, strands and loops 
resembling small nerves, measuring 0.9 u 
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membrane (asterisks). E indicates endothelial cell (original magnification x 9,716). 


in diameter, were wrapped around the 
trabeculae (Fig 5, inset). The endothelial 
cells that extended over the trabeculum 
displayed microvilli, occasional cilia, and a 
small bleb pattern over depressed areas 
(Fig 7). 

The iris appeared to have a normal crypt 
pattern. The stromal cells showed the usual 
multiple processes and surface blebs, with 
an admixture of randomly arranged 66 nm 
fibrils (Fig 8). 

Case 3.—Clinical Summary.—A 42-year- 
old woman was first seen at the Wills Eye 
Hospital in 1975 because of markedly 
decreasing visual acuity in the right eye 
for the past three months. Episodes of 
blurred vision had been present for approx- 
imately three years. The referring ophthal- 
mologist noted elevated intraocular pres- 
sure in the right eye and started medical 
treatment. When first seen here, the 
intraocular pressure was 20 mm Hg in the 
right eye on a regimen of epinephrine, 
pilocarpine, and acetazolamide in maxi- 
mally tolerated doses. The visual acuity 
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was 6/9 in the right eye and 6/6 in the left. 
The left eye appeared to be normal. The 
cornea of the right eye showed epithelial 
bedewing and moderate corneal endothe- 
lial dystrophy that wzs present centrally as 
well as peripherally. Both irides were gray 
and the right eye showed occasional small 
freckles and moderate stromal atrophy, 
especially nasally. The pupil was round and 
the collarette normal The anterior cham- 
ber angle of the right eye was closed with 
peripheral anterior synechiae nasally and 
to a lesser extent superiorly. The optic disc 
of the right eye showed moderate glauco- 
matous cupping, with a cup-disc ratio of 
approximately 0.7 in eontrast to that in the 
left eye which was estimated as 0.4. 
Moderate visual fielc loss was present in 
the right eye. 

During the next year, the intraocular 
pressure in the right eye became increas- 
ingly difficult to control and vision deteri- 
orated to 6/60 m the right eye at a time 
when the intraocular pressure was 28 mm 
Hg. The cupping in the optic dise 


progressed. The left eye continued to 
appear normal. A trabeculectomy was 
performed on the right eye in September 
1976. The surgery was uncomplicated and 
two months postoperatively the visual 
acuity was 6/12 in the right eye and the 
intraocular pressure 14 mm Hg. The cornea 
continued to clear and six months follow- 
ing surgery the visual acuity had improved 
to 6/9 and the intraocular pressure was 
normal. Corneal endothelial changes per- 
sisted but the epithelium appeared normal. 
Fluorescein angiography of the iris three 
months after surgery showed a sector 
filling delay of limbal and conjunctival 
vessels in the early phase, corresponding to 
an area of more marked stromal atrophy 
nasally. In addition, leakage at the pupil 
and extrapupillary region was present 
(Fig 9). 

Histopathologic Findings.—Light Micros- 
copy.—The trabeculectomy specimen re- 
vealed thickened Descemet’s membrane 
and absence of endothelium. The trabec- 
ular meshwork displayed moderate scle- 
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Fig 5.—Case 2. TEM shows a prominent myelinated nerve near Schwalbe's area (original magnification x 14,000). 
Inset, SEM of lops end strands resembling nerves in the same area (original magnification x 1,720). 


rosis and scattered r elanin pigment 
aggregates 
SEM.—The endotheliz] cels on the 


corneal portion of the tra -ecular meshwork 
showed foci of greatly inereased microvilli 
(Fig 10) and more freqrent degenerated 
cells (Fig 1B) than in ezse 2. In abraded 
areas Descemet’s surf ce showed the 
mossy fibrillar appearanc= seen also in case 
2 but readily cracked i. to a pattern of 
small hexagonal bodies wtth the heat of the 
SEM beam (Fig 12, inset. More usual 10 u 
warts were visible mM some areas. 
Schwalbe’s line region showec an inter- 
lacing mesh of small beams partly covered 
by endothelial cells (Fig- 12). The corneal 
endothelium near Schwalbe's region had 
elongated bulbous processes (Fig 13, inset) 
and, in some foci, 16 to © u long filepodia 
that were as thin as cilia (0.1 to 0.2 u) but 
showed their cytoplasmie nature by a 
thicker expansion at the base (Fig 13). 
Cells of a similar type cantinued over the 
trabeculum and between trabecular 
beams. 
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The iris pattern was variable. Most 
regions showed only flattening of cells, 
blunting of processes, and a more compact 
stroma than usual. Some foci had masses of 
0.7 u radially arranged fibers suggesting 
fibrosis. 


COMMENT 


Chandler and Grant’ noted that 
Chandler's syndrome, an entity more 
common than progressive iris atrophy, 
was characterized by corneal dystro- 
phy and early onset of corneal edema, 
which can occur even with normal 
intraocular tension. In this condition, 
the iris atrophy was focal without the 
formation of holes, the pupil was 
normal or only slightly distorted, and 
thin peripheral anterior synechiae 
were present. In contrast, essential 
iris atrophy is associated with more 
marked iris stromal atrophy and hole 
formation, a distorted pupil, and an 
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extension of Deseemet’s membrane 
over the trabecular meshwork.'"' In 
our cases, the iris atrophy was mild to 
moderate without the formation of 
holes, and the pupil was round. Slit- 
lamp examination disclosed corneal 
endothelial dystrephy and corneal 
edema at mild to moderate elevation 
of intraocular pressure. The corneal 
endothelial edema probably cleared 
temporarily due to the postsurgical 
normalization of intraocular pressure. 
However, since the corneal endothelial 
changes appear to persist, it is likely 
that the corneal edema could recur 
later, with mild elevatien of intraoc- 
ular pressure. Chandler! reported that 
corneal edema can occur even with 
normal intraocular pressure. It is 
probable that in such cases, the 
corneal endothelial damage is so 
severe, that decompensation occurs 
with normal or mildly elevated intra- 
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ocular pressure. Moderate to marked 
corneal edema that fluctuates with 
the level of intraocular pressure has 
been observed in Chandler’s syn- 
drome, iris nevus syndrome, as well as 
in some cases of essential iris atrophy‘ 
and appears to be secondary to patho- 
logic alterations of the corneal endo- 
thelium. Our patients showed no clin- 
ical or histologic evidence of iris nevi, 
typical of the iris nevus (Cogan- 
Reese) syndrome. 

The histopathologic process of 
Chandler’s syndrome has not been 
adequately documented, although 
histopathologic studies of essential 
iris atrophy^^** and the iris nevus 
(Cogan-Reese) syndrome have been 
described." Our report shows the 
variation in iris stromal changes, 
which were mild to moderate and 


were unassociated with holes or trans- 
Fig 6.—Case 2. SEM shows degenerated corneal endothelial cell with intact and ruptured illumination defects that are typical 
blebs (original magnification x 3,430). 





of essential iris atrophy. 


Fig 7.—Case 2. Inset, SEM with ruffled cell borders and thin, cilia-like processes (arrows) The corneal endothelium and Desce- 
between corneal endothelial cells adjacent to trabecular meshwork (original magnifica- met's membrane displayed abnormal 
tion x 1,720). Corneal endothelial cells lining trabecular meshwork disclose a small bleb configurations across the adjacent 


appearance over depressed areas (original magnification x 3,880). inner trabecular meshwork in all our 


vr TN à : ^ cases. Transmission electron micros- 
Acn NU | eopy demonstrated corneal endothe- 
» lial edema, intracytoplasmic vacuoles, 
and prominent arrays of rough- 
surfaced endoplasmic reticulum and 
Golgi cells. Descemet's membrane dis- 
plaved bizarre scroll-like configura- 
tions and unusual nodular exeres- 
cences with areas of abnormal, poste- 
rior, widely spaced (100 nm) collagen, 
interspersed with basement-mem- 
brane-like material and fusiform bun- 
dles of collagen with 40- to 50-nm 
period. Kayes and Holmberg sug- 
gested that Hassall-Henle warts could 
be the response of corneal endothelial 
cells to chronic traction on Schwalbe’s 
line as a result of ciliary body contrac- 
tion.'' In our patients, the excres- 
cences of  Descemet's membrane 
lacked the fissured appearance of 
Hassall-Henle bodies and involved the 
central and peripheral cornea. Al- 
though suggestive of an unusual form 
of eorneal endothelial dystrophy, the 
changes were unilateral. Although the 
corneal endothelium was abnormal, 
the endothelial cells lining the inner 
and outer trabecular meshwork were 
intact. 
The presence of tortuous myeli- 
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nated nerves were most prominent 
near Schwalbe’s line in case 2 and 
were observed by THM and SEM. In 
the human trabecular region, myeli- 
nated nerves have been deseribed 
previously only in the area of the 
scleral spur, while unmyelinated 
nerves have been found in ell parts of 
the trabecular meshwerk." 

Seanning electron microscopy of 
normal human corneal endothe- 
lium'*** demonstrated cels with a 
hexagonal shape, weil-develeped in- 
terdigitations, pits cerresponding to 
pinocytie vesicles, anc occasional mi- 
erovilli toward the periphery. In our 
patients, the corneal endot redial cells 
were characterized by increased mi- 
erovilli, widened cellular interdigita- 
tions, surface ruffling, and elongated 
finger-like filopodial processes. Other 
abnormal corneal eadothelial cells 
were shrunken and displayed evidence 
of cytoplasmic degeneration, includ- 
ing prominent distended or ruptured 
cytoplasmic olebs. 

Filopodial processes have been ob- 
served in the healing of regenerating 
rabbit corneal epitheium.” In most 
biologic systems, including tissue cul- 
ture, surface ruffling anc filepodia 
represent forms of cellular motility 
and occur in response to abrasions. 
Similar changes in the corneal endo- 
thelium of our subjects suggest a 
response of damaged endothelial cells. 
However, the nature of the stimulus 
or dystrophy is unknown. The corneal 
endothelial changes could be nenspe- 
cific and can occur m a variety of 
conditions, including dystrophies, in- 
flammation, trauma, chemica! or ther- 
mal injury, end congenital malforma- 
tions.'*'* 

The regenerative capacity of the 
rabbit eorneal endothelium is recog- 
nized to be greater tnan that of the 
human" or of primates." In the 
macaque monkey," repair cf endothe- 
lial cells after transeornee] freezing 
occurred by migrating endothelial 
cells that were flatter-and larger than 
control cells and displayed increased 
microvilli and widered irtercellular 
spaces somewhat similar to those 
noted in our cases. In human corneal 
endothelial repair during organ cul- 
ture, Doughman et almotec that most 
migrating endothelia cells appeared 
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Fig 8.—Case 2. SEM of normal iris anterior stromal cells with interdigitating processes 


(original magnification x 5,800). 


Fig 9.—Case 3. Fluorescein angiography of iris shows filling delay of limbal and 
conjunctival vessels in early phase nasally. Leakage at pupil and extrapupillary region 


(arrow) is also present. 
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Fig 10.—Case 3. SEM of peripheral corneal endothelium show- 


ing increased microvilli (original magnification x 4,880). 





Fig 11.—Case 3. SEM micrograph of degenerated corneal endothelium overlying the 
trabecular meshwork (original magnification x 4,990). 
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spindle-shaped while others were en- 
larged.'* 

Possible mechanisms of glaucoma in 
essential iris atrophy, the Chandler 
variant, and the iris nevus syndrome 
include (1) the extension of Desce- 
met's membrane and corneal endothe- 
lium over the trabecular meshwork 
and angle, and (2) the presence of 
peripheral anterior synechiae with 
subsequent angle closure. Both these 
features were observed in our cases 
and could have contributed to the 
elevated intraocular pressure. The 
optic dise changes were generally mild 
to moderate. 

The pathogenesis of the iris stromal 
changes in essential iris atrophy and 
Chandler's syndrome have stimulated 
considerable interest. Among possible 
mechanisms suggested has been the 
role of a deficient vascular supply to 
the iris. Fluorescein angiography of 
the normal- and diseased iris** has 
provided some useful information con- 
cerning the vascular supply of the iris 
and its alteration in glaucoma and 
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diabetes. Jampo and associates dem- 
onstrated eviderce of rubeosis in two 
cases of essentizl iris atrophy.” How- 
ever, Kaiser-Kup?er et al found no 
abnormality of the iris vessels.* Secto- 
rial delayed filing of limbal and 
conjunctival vessels, as well as pupil- 
lary and extrapupillary leakage, was 
noted in one of dur eases (case 3) and 
corresponded to the zone of stromal 
atrophy. In the ether eases, the results 
of fluorescein amgiography were nor- 
mal in case 1 and inconclusive in 
case 2. 

Earlier histopathologic studies of 
essential iris atrophy described multi- 
ple anemic infarctions following vas- 
cular ocelusions as the basis for the 
iris stromal at»ophy® However, this 
could not be confirmed in more recent 
reports by light” and electron micros- 
copy, nor was it ebserved in the 
present study. It should be noted, 
however, that ir some histopathologic 
studies, inducing ours, only the 
peripheral iris t:ssue was available for 
examination. Thus, the areas of most 





Fig 12.—Case 3. Inset, Descemet's membrane with tile-like cracks, (original magnifica- 
tion x 4,990). Descemet’s membrane (D) with warts and thick peripheral bands extends 
over Schwalbe's zone onto trabeculum (T) (SEM, original magnification X 520). 


Fig 13.—Case 3. Inset, Ruffled overlapping processes of corneal endothelial cells near Schwal- 
be's line (SEM, original magnification x 11,544). Filopodial processes and focal bleb formation 
on corneal endothelial cells near trabeculum (SEM, original magnification x 5,000). 




















severe clinical involvement may not 
have been included in the peripheral 


 indectomy specimens, which were 
usually performed superiorly, particu- 
larly in case 3 where the inferonasal 
changes were noted clinically. 

Iris nodules or nevi were not 
observed in our cases, although occa- 
sional freckles were noted in two 
patients. Pigment nodules are charac- 
teristic of the iris nevus (Cogan- 
Reese) syndrome* and have also 
been described in essential iris atro- 
phy! 
Although iridocorneal adhesions, 
glaucoma, corneal edema, and endo- 
 thelial changes occur in hereditary 
posterior polymorphous corneal dys- 
trophy,’ the latter can be distin- 
_ guished from essential iris atrophy 
and Chandler's syndrome by its auto- 
somal dominant inheritance and the 
 typieal vesicular opacities of the 
= posterior cornea. Jampol and asso- 
ciates, however, observed unilateral 
== essential iris atrophy in a mother and 
daughter. m 

Although Chandler's syndrome has 
been described as a distinct clinical 
entity," we believe that it most 


vm : likely represents a variant of essential 


ris atrophy. Sugar reported the devel- 
- opment of corneal endothelial dystro- 
phy and glaucoma similar to the 
Chandler syndrome in cases of essen- 
tial iris atrophy observed from two to 
eight years and one for 33 years.” 
The differential diagnosis of the 


Chandler variant of essential iris 


atrophy ineludes the iris nevus (Co- 
 gan-Reese) syndrome,"  iridoschi- 
sis," posterior polymorphous corneal 
dystrophy,” familial hypoplasia of the 
iris stroma associated with glauco- 
ma," Reiger anomaly, and neurofibro- 
. matosis." Reports of surgical treat- 
. ment of essential iris atrophy by 
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filtering procedures and cyclodialy- 
sis. and iridocyelo-retraction” have 
shown limited suecess. In the present 
study, trabeculectomy and peripheral 
iridectomy have resulted in control of 
intraocular pressure and varying de- 
grees of resalution of the corneal 
edema during a three- to five-year 
follow-up period. 
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Cornea Guttata in Donor Material 


Francis Bigar, MD; Bernd Schimmelpfennig, MD; Ruth Hiirzeler 


€ Specular microscopy made it possi- 
ble to detect cornea guttata changes 
within the regular reflection off the poste- 
rior surface of the cornea in donor mate- 
rial. Small, rourdish lesions were present 
in mild forgns within am otherwise intact 
endothelium, and in advanced cases, 
large warts were seen tree of endothelial 
cell coverage. 

(Arch Ophthalmol 98:653-655, 1978) 
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Objective 


1 A Jith the use of the specular 
mieroscope for the routine ex- 


amination of donor material for pene- 
trating keratoplasties, it was possible 
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to exclude tissue with a pleomorphic 
corneal endothelium, a low endothelial 
cell density, an increased number of 
single endothelial cell defects, and 
changes of Descemet’s membrane. 
The recognition of endothelial cell 
defects caused by alterations of Des- 
cemet's membrane in enucleated eyes 
by slit-lamp examination can be diffi- 
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Fig 2.—Top. Specular photomicrograph of corneal endothelium from 
59-year-old domar with cornea guttata. Intact pleomorphic endothe- 
lium with brignt dots. Cadaver time, five hours. Bottom, Artist's 
concept. 
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Fig 3.—Light micrograph of cornea shown in 
Fig 2. Thickening of Descemet's membrane ` 
and warts. AC indicates anterior chamber; D, 

,""PScemet's membrane; E, endothelium; W, _ 
wart (PAS stain, original magnification  ~ 
x 130). 





Fig 4.—Electron micrograph of cornea shown 
in Fig 2. Endothelium over wart is thin. AC 
indicates anterior chamber; E, endothelium; 
W, wart. 


eult because of too little magnification 
and the early appearance of folds in 
the posterior corneal layers. This 
communication describes the specular 
microscopic appearance of cornea gut- 
tata in donor material. 


MATERIALS AND METHODS 





Fig 5.—Top, Specular micrograph of corneal endothelium from 71-year-old donor with 
Donor eyes were examined immediately multiple, roundish excrescences in cornea guttata. Cadaver time, nine hours. Bottom, 
on arrival at the Zurich Eye Bank, Switzer- Artist's concept. 


land, before any storage. Age of donor, 
mode of death, and cadaver time were 
recorded. 

An intact, donor eye with the cornea in 
an upward position was placed in a gas- 
sterilized, plastic container with a screw 
cap. The top plate had a central hole that 
measured 11 mm in diameter and a collar 
around the periphery to hold the immer- 
sion fluid, sterile saline solution. A (Leitz) 
research microscope (Orthoplan) equipped 
with a modified vertical illuminator and a 
salt water objective (25/0.60) was used to 
observe the corneal endothelium. The light 
of a 12-V, 100-W, halogen lamp was focused 
onto the decentered, aperture diaphragm 
and projected onto Berek’s compensation 
prism. The latter covered half of the objec- 
tive aperture and directed the light to the 
specimen plane (Fig 1). 

Paraffin serial sections of the examined 
corneas were stained with hematoxylin- 
eosin and PAS for histologic examination. 
One cornea was examined by electron 
microscopy after fixation in 2.5% glutaral- 
dehyde, postfixation in osmium tetroxide, 
and embedding in Epon. 


RESULTS 


- i. 





The central area of an intact corneal 
endothelium from a 59-year-old donor 
with small, round, and bright dots was \ 

. surrounded by somewhat darker areas Endothelial Cells 
(Fig 2). The bright dots vary in size 
from 5 to 8 u and can be seen in the 
middle, at the periphery, or between 
two endothelial cells. They correspond 
to the usually flat or slightly dimpled 
top of the wart of Descemet's mem- 
brane. The top of the wart can act as a 





Fig 6.—Light micrograph of cornea shown in Fig 5. Cornea guttata with thickening of 


Descemet's membrane and prominent warts. AC indicates anterior chamber; D, Desce- 
met's membrane; E, encothelium; W, wart (PAS stain, x 130). 
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leaking point. Fluid enters the corneal 
stroma as a consequence of a circum- 
scribed defective barrier function. 
The dark areas are considered to be 
localized stromal edema. The specular 
image of the top of the wart is due to 
the reflection, where there is an 
abrupt change in the index of refrac- 
tion between the surface of the wart 
and the aqueous humor. The PAS 
stain of the same cornea showed that 
Descemet's membrane was consider- 
ably thickened (Fig 3). Excrescences 
were present en the mner surface of 
Descemet’s membrane. The endothe- 
lial cells were stretched over the top of 
the warts, and their nuelei were 
pushed to the side of the exerescences. 


Endothelial cells cever the entire 


posterior surface of the cornea in elec- 
tron microscopy (Fig 4). The endothe- 
lium was markedly attenuated over 
the crests of the wart. 

The specular microscopic ap- 
pearance of a corneal endothelium 


from a 71-year-old donor with eornea 


guttata changes is shown in Fig 5. 
However, much larger, roundish, or 
oval lesions of the guttatae, which 
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measured up to 50 u were present. The 
endothelial coverage is lacking over 
the center of the wart, whereas it is 
still visible at the periphery of some 
warts. The sharply contoured lesions 
appear dark and do not follow the 
general endothelial cell sizes and bord- 
ers. The periphery of the lesion corre- 
sponds to the base of the wart on 
Descemet’s membrane. A central, 
round area within the dark lesion (Fig 
5) can be recognized, which corre- 
sponds to the umbilicated top of the 
warts as seen in Fig 2. The PAS stain 
of this cornea showed a thickening of 
Descemet’s membrane and formation 
of warts (Fig 6). 


COMMENT 


Excrescences or warts of a thick- 
ened Descemet’s membrane (cornea 
guttata) are a manifestation of a 
degenerative endothelium. This condi- 
tion may be present long before the 
appearance of stromal and epithelial 
edema. Donor tissue with cornea 
guttata changes of Descemet’s mem- 
brane should not be used for pene- 
trating keratoplasties. The healing 
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donor corneas have previously been 
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reserve of the endothelium in cornea 
guttata is reduced, and the graft 
endothelium can decompensate in the Y 
early or later postoperative course. ™ 
Specular microscopy is an impor- 
tant mean to evaluate accurately the 
endothelium of donor tissue before 
penetrating keratoplasties.' This ap- 
proach is superior to previous methods 
of evaluating donor corneas** and 
enables a critical selection of donor 
tissue. The screening should be per- 
formed in intact eyes from donors 
before any storage. Results of routine 
specular microscopic evaluation and 
some endothelial changes in human 





presented.** The histologic proof of 
the specular microscopic appearance 
of cornea guttata was missing and is 
presented here. The picture can differ 
and depends on whether the warts are 
covered by endothelial cells or not. The 
base of the warts vary in size and can 
reach up to 50 u. The warts appear 
very often in groups. In a series of 226 
donor eyes, which were routinely 
examined by the specular microscope, 
endothelial alterations due to changes 
of Descemet’s membrane could be 
found in 2%.° Corneas with Fuchs’ 
endothelial dystrophy, which have a 
thickening of Descemet’s membrane 
without the formation of warts,’ can 
probably not be recognized by specu- 
lar microscopy. 
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E | Review of 21 Patients 





“Twenty-one patients with lesions 
compromising the optic tract were re- 
ewed. The involvement of the optic tract 
may be. diagnosed in the presence of 
highly incongruous hemianopia. an affer- 
ent pupillary defect, and characteristic 
atrophy of the optic discs. Behr's pupil, 
| reaction (Wer- 
; nicke's sign), and associated major neu- 
.rologic deficits were encountered rarely. 
: (Arch Ophthalmol 96:656-663, 1978) 





| L involving primarily the 
^ À optie tracts are recognized infre- 
quently. Only 3% of visual field 
.. defects in a series of 100 homonymous 
. hemianopias reviewed by Smith! were 
thought to be due to tract lesions. He 
remarked that the diagnosis of optic 
tract lesions by perimetrie technique 
. was quite difficult, and suggested 
. that the infrequency of this diagnosis 
. may be a reflection of this difficulty. 
© Smith's own diagnostic erit teria for 
optic tract hemianopias were “... ex- 
— treme incongruity, a negative a 
. kinetic response, evidence of Behr's 
— pupil, and evidence of neurologic 
ii disease. dn the neighboring struc- 
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tures.. Ássociated neurological 
findings are reported to have such an 
important rele in identifying the optic 
traet as the site of a hemianopia that 
when they are absent, the possibility 
of an optic tract lesion is often over- 
looked. 

In a review of 104 isolated homony- 
mous hemianop: as“ that were seen at 
the Wills Eye Hospital from 1939 to 
1966, tract lesions per se were not 
considered, although 16 visual field 
defects were ineongruous. The Wills 
series specifically did not include 
patients with multiple neurologic 
signs in addition to their field defects. 
However, 25 patients in this group did 
describe procromal symptoms, includ- 
ing visual disturbances, headaches, 





vertigo, flashing lights, and paresthe- - 


sias. The present study analyzes 
instances of optie tract lesions eneoun- 
tered after the completion of the Wills 
Eye Hospital stady.: 


MATERIALS AND METHODS | 


Twenty-one patients whose conditions 
were diagnosed as optic tract homonymous 
hemianopias were examined by the neuro- 
ophthalmology staff of the Wills- Eye 
Hospital from 19€ 
impossible to document compression or 
compromise ef the optie tract by direct 


visualization in all instances, since some 





lesions were removed. transsphenoidally 
anda craniotomy: was not performed. Even - 


with a cranietomy, the tract was not 
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to 1977 (Table). It was | 
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always visualized by the neurosurgeon | 
sinee most lesions were very large, 
compromising the chiasm and at times the 
optie nerves, in addition to the optic tracts. _ 
Diffuse compression of the anterior visual ^ 


pathways resulted frequently in complex. 

| Nonetheless, . 
clinieal, perimetrie, and neuroradiologic | 2 
findings support an optic tract localization us 


visual field abnormalities. 


in each instance. 

The visual acuity, pupillary speed 
ties, visual - fields, ^ ophthalmoseopie | 
changes, and the presence of associated 
neurological signs or symptoms of each | 
patient were serutinized and are summa- 
rized below. 


RESULTS | 
The patient group is comprised of 


ten men and 11 women. The average. 


age at the time of our initial examina- - 


tion was 42.3 years, with a range of 13 


to 65 years (median age, 46 years). 
Etiology 


The causes of optic tract lesions are a : 
as follows: AM 


EHology . Patients s 
Craniopharyngioma ^ des ee 
Aneurysm 3 
. Pituitary adenoma (chromophobe) 3 
Trauma x 2 
Temporal lobe tumor 1 
| Demyelinating disease 3 i 
Meningioma. - 1 
Pinealoma n H 
Malignant astrocytoma | l 
Total. mod MED | E 











Neoplastic mass lesions were encoun- 





tered in 15 of the 21 patients. Cranio- 
 pharyngioma was tae tumor most 
frequently feund at surgery (eight 
tients). Surprisingly, aneurysms 
re found is only three patients. 


Visual Acuity 


- Central acuity was impaired uni- 
-laterally in seven patients. An addi- 
tional patie =. with amilaterally de- 
pressed visual acuity had had a 
previous episede of retrobulbar neuri- 
tis. Six of the remaining seven 
-patients suifered acuity loss ipsilat- 
„eral to the lesion, while ome patient 
. demonstrated € ecreased ecntralateral 
acuity. | 
Sio Ten patients PEE ES bilateral 
: decreased. acmity. The greater acuity 
I ipsilateral to the lesion in 
even ins&anees and: contralateral in 
; ne. Symmet- <eal loss of central visual 
acuity was recorded in two. cases. 
Three patients had 1 DO dauid impair- 
- ment. 















































‘aks i No. of 
Visual Acuity Less: Patients — 

Unilateral | ^ 8 
Ipsilateral to lesion _ 6 
. Contralateral to lesion 1 
Old retrobulbar ‘neuritis 1 
c Bilateral | ! 9 
. - Greater ipsiizteral T dior T 
e zalatera? to lesion 1 
' 2 
3 

ain three 


| patienti: INE. p tients tad relative 





| mydriasis ipsilateral to the hemiano- 
. pia. The thiri patient. hed posterior 3 



















mechiae seeor dary to herpetic kera- 
! veitis. 


‘unn’s sign) was elizitable in 
a ‘eagle with. unilate al gun 






3 ve ions that v "equivo- 
af À rent defeet "recorded 





ifferen= —— defect (Mar- - 


despite asymmetry of visual field 


loss. 


Visual Fields 


Six right homonymous and 15 left 
homonymous hemianopias were re- 
corded. Except for one total hemia- 
nopia associated with trauma, the 
hallmark of the visual field defects 
was gross incongruity. Central scoto- 
mas accounted for decreased visual 


acuity. The combination of incon- 


gruous homonymous hemianopia with 
decreased acuity ipsilateral to the 
lesion was encountered in seven of 21 
cases (33%). 

Ophthalmoscopy 


Only two patients (patients 1 and 2) 


retained optic discs that appeared — 


nofmal despite visual loss. One pa- 
tient's optic nerve was infiltrated by 
tumor (patient 19). Patient 6 showed 
atrophy of the right dise only. 
Bilateral disc pallor was the rule, 
and oecurred in 17 patients. The 


|. pattern of “optie tract” atrophy, char- 
acterized by ipsilateral temporal m | 
lor and contralateral "band pallor" o 


temporal "wedge" pallor, was noted si 
12 patients (Table). Five patients 
showed bilateral optic atrophy with 
severe diffuse loss of the nerve fiber 
layer. 


Associated Neurological Findings 


Headache was the most frequently 
encountered nonvisual symptom. Four 


patients had minor disturbances of 


mentation. Diabetes insipidus was 


documented only twice. Eight pa- 


tients had no neurologic symptoms or 
signs except for decreased vision. One 
patient with absent abdominal re- 
flexes had demyelinating disease. 
(The following data states the number 
of times a particular sign or symptom 
was encountered. A patient may be 
included in two or more categories). 


No. of 
Patients 


Associated Neurologic 
Signs and Symptoms 
Headache 

Disturbance of mentation 
Diabetes insipidus 

Sixth nerve palsy 
. Amenorrhea 

Hemiparesis and paresthesia 
Babinski 
Absent abdominal reflexes 
None 


Be pd eO OD DONG OO 


RT 
pen 


and were discovered to have a visual 
field defect on routine examination; 


J Only one patient's condition was diag- - 


. visual symptoms. Possibly because of 


nosis, which were proposed more than 


these criteria be amended and that 


gruous visual field defects are encoun- — 


associated with temporal lobe lesions - 


 lieved that these field defeets were 
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Time to Diagnosis 
In 15 patients the time from the 

initial symptom to the establishment 
of the diagnosis could be ascertaineW-.. 
The average delay in diagnosis. was — 
17.6 months, with a range of one 
month to five years. Of the remaining. 
six patients, three had no symptoms 







































the conditions of two were diagnosed. 
immediately following severe trauma. _ 


nosed without delay at the time of the 
appearance of the initial symptom. 


COMMENT | 
Optie tract lesions are generally "H 
regarded as infrequent causes of 


this, the clinical criteria for this diag- 


15 years ago, have remained un- — 
tested. We suggest that several of . 


others be abandoned altogether. 


| incongruity of Visual Fields k 
Although it is agreed that incon- - 


tered in tract and lateral genieulate à 
lesions, the presence of incongruity 


is eontroversiali? Incongruous field 
defects may be caused by isolated ^. 
temporal lobe lesions, or incongruity 
could result from direct or indirect 
effects on the optic tracts. | 

Cushing* wrote that, in the course 
of the growth of some temporal lobe 
tumors, visual field distortion could 
result from the involvement of the 
optic tract. However, it was his 
opinion that. visual field defects with 
temporal lobe tumors, although incon- 
gruous, were the direct result of 
involvement of the temporal lobe 
geniculocalearine pathway. (Meyer's 
Loop). Traquair disagreed and be- - 


secondary to pressure exerted by the 
temporal lobe mass on the optic tract. 
He offered, in support of this hypothe- 
sis, the fact that visual field defects 
often improved after the removal of 
the diseased temporal lobe. Harring- 
ton? does not accept Traquair's expla- 
nation and indicates that, in his expe- 
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Craniopharyngioma 
Craniopharyngioma 

Craniopharyngioma 

Pituitary adenoma, mixed 
Chromophobe adenoma 


Amenorrhea 
Headache 
Headache 
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Temporal pallor OU 
Tract atrophy 
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Optic Tract Synd rome—Sav 











rience, incongruity may indeed be a 


sign of temporal lobe lesions. He 


explains this phenomenon by impli- 
-eating the dissociation of fibers from 
corresponding retinal points within 
the temporal lobe, thus making incon- 
ruous field defects possible. 
Temporal. lobectomy for epilepsy is 
perhaps more indicative of the true 
aracter of visual field defects that 
follow the interruption of visual fibers 
in the temporal lobe. Van Buren and 
Baldwin’ encountered incongruous 
field defects in 23 of 33 patients 
subjected to temporal lobectomy for 
relief of epilepsy. Walker and Walsh* 
also studied field defects in patients 
who had undergone lobectomy. They 
concluded that characteristic temporal 
lobe visual field defects were pie- 
haped sectors that extended from the 
vertical. meridian with a sharp, con- 
uous, straight vertical border and 
in irregular, ill-defined, sloping hori- 
zontal margin. They emphasized that 
the criteria for congruity of each 
examiner, as well as the results 
obtained with various perimetric 
techniques, may well be different. 
~ Serutiny of the visual field defects in 
- both of these series shows incongru- 
ity, but the magnitude of incongruity 
> is usually minimal. Jensen and See- 
= dorf? examined the visual fields of 69 
"patients following tempora! lobec- 
. tomy. They detected visual field 
: incongruity in 20 of 51 patients who 
had field defects. It should be noted 
that these authors considered 5° as 
the maximum allowable difference 
between “congruous” fields. Further- 

















more, temporal lobectomy may com- 


promise the blood supply to the ipsi- 
lateral optie tract, thus causing atro- 
phy." The postoperative field defect 
in such a ease would be incongruous, 
but on the basis of optic tract rather 
than temporal lobe involvement. 
Although incongruity alone may not 
. be pathognomonic of optic tract 
involvement, highly incongruous ho- 
. monymous field defects most fre- 
` quently indicate tract lesions. These 
lesions may be readily differentiated, 
using our remaining criteria, from 


defects produced by temporal lobe 
pathology. Our findings support the - 
concept that, although incongruity . 
may be enemalered with Bue tempo- 
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ral lobe lesions, the presence of gross 
incongruity is almost certainly a sign 
of optie tract involvement. 


Pupillary Signs 


Behr’s Pupil.—Behr, in 1924," de- 
seribed patients with optic tract inju- 
ry in whom the pupil of the eye oppo- 
site the damaged tract was dilated. 
Although Lowenstein’ agreed that 
anisocoria may be observed clinically 
with optic tract lesions, he implicated 
as its cause an additional lesion in 
either (1) the third nerve nucleus, (2) 
the efferent third nerve pathway on 
the side of the larger pupil, or (3) the 
sympathetic supply of the smaller 
pupil. 

Results of a recent retrospective 
survey of 363 patients with cerebral 
infarction revealed 19 cases of aniso- 
coria.” In 16 patients the larger pupil 
was contralateral to the infarcted 
hemisphere. The author concludes 
that, although the mechanism is still 
uncertain, the lesion that produces 
Behr's pupil is probably "cortical" in 
the contralateral hemisphere. 

Three of our patients had anisoco- 
ria; in one patient it was secondary to 
posterior synechiae. The larger pupil 
in the other two patients was contra- 
lateral to the traet lesion. This inci- 
dence of anisocoria (two ef 21 
patients) is well within the aceepted 


incidence of physiologie anisocoria. If 


Behr's pupil exists at all, we have not 
consistently encountered it in sone 
tract lesions. 

Pupillary Hemiakinesia With Hemia- 
nopia.—Another pupillary phenome- 
non popularly associated with optic 
tract lesions is pupillary hemiakinesia 
with hemianepia (hemianopie pupi- 
llary reaction, or Wernicke's sign). 
When light i is projected onto the "non- 
seeing" retinal elements in either eye, 
either a decreased reaction or no 
pupillary reaction oecurs. When, how- 
ever, light is projected on the "seeing" 
retina of either eve, the pupils react 
normally. Theoretically, this sign 


should be useful in establishing the 
diagnosis of infrageniculate hemiano- 
pias. It has had only limited practical 
value because light scatter precludes 
isolated stimulation of those portions 
of retina corresponding to the scoto- 
mas. | 





in the optic lind 4 ed bod In ne 


A more basic “objection. has been 


raised to the validity of this sign. 
Numerous investigators over the past 


60 years have- reported. decreased 
pupillomotor: function in hemianopic 
lesions of suprageniculate origin. 
Although early reports were clinical, 
this phenomenon was later record- 
ed'*"* using pupillometric devices. The 


anatomic and physiologic basis of this 
laboratory observation awaits defini- — 


tion. 


was demonstrated 


origin. 
Afferent: Pupillary Defect.—The páth- 
ologic pupillary sign most frequently 


encountered was the afferent pupil- . 
lary defect icis Gunn's gi ign). This . 
in patients . 


was seen, as expected, 
where utilliteral visual acuity loss was 
substantial No patient with normal 
visual acuity bilaterally had an affer- 


ent defect, despite the presence of. 


grossly asymmetric visual field loss. 
Six patients with bilaterally decreased 


acuity had afferent defects in the eye E 


with the poorest acuity. | 
The frequent association of incon- 
gruous hemianopia with decreased 


acuity ipsilateral to the optic tract 


lesion may be considered a "posterior 
junction syndrome." This results from 
the simultaneous involvement of the 
traet and the lateral bar of the chiasm 
and/or the ipsilateral optie nerve. 


Ophthalmoscopy 


Optic disc and retinal nerve fiber 


layer alterations occur in patients 


with optic tract lesions. Pallor of the 


optic dise is a well recognized, nonspe- - 


cifie sign of any acquired infragenicu- 
late damage to visual fibers. Disc 
pallor in long-standing optie tract 
lesions is an expected finding. Lau- 
ber? described patterns of hemiret- 
inal nerve fiber atrophy that was 
studied with red free light. This tech- 
nique has recently been extensively 


| studied and summarized. In the 


retina. contralateral to the tract lesion, 
the nasal hemiretina i is “blind” and a 
horizontal band of pallor i is observed 










+ 


Although pupillary hemiakinesia a 
in one of our . 
patients, we would conclude that this - 
sign is not helpful in detecting visual — 
field abnormalities of optic tract " 












wal cup results ool sae of 
r ate fibers from the temporal 
in: Bs allor of, the o 















un ced at the dise margin. The nerve 
er layer in. the contralateral retina 
hows normal arcuate fiber light 
-reflexes above and below the disc, but 
no visible nerxe fibers are seen in the 
retinal sectors. on the nasa. cr tempo- 
- ral sides of the disc. Ipsilateral retinas 
„retain nerve fiber striaticns around 
the dise; but they are thinner than 
^norma in theaipper and lower arcuate 
zones. Nerve iber reflexes are absent 
din the alind temporal hemiretina. 

[we ve patients showed fundus ab- 
ities similar to those described 
; and Kommerell. (Several 


TN 


at tis MUR v were exam- 





















Host and 


l optimal - fundus photographs. pre- 
cluded its evaluation. The prevalence 
of tract atrophy encountered ophthal- 
Moo opal = is almost. aa Bate 








“review of ane p cases, Am J Ophthalmol 


| dro: ;jorber ML, Sehlez inger NS: 
. Isolated EU hemignepia. A review of 
404 cases. Arch | ^p shthalmol $9:371-381, 1973. 
TS x Harrington D D Loealizing value ef incon- 
. gruity ir defects án visual fields. Arch. Ophthal- 
mol 21:453-464, 169. | 

A: Cusaing H: fhe field defeets produced by 
tempora: lebe lesions. Brain 44:341-396, 1921. 
. § Seort Gl: Towquair's Clinical Parimetry. 
London, Henry Kimpton Medical Publisher & 
geller, 1957, pp 82, 304. 























p i£ Baldwin M. 1964, Ll 381-336, 


aot Indies St Loin The Cy V Mosby Co 
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I ave fib xn layer. was s available: | 
the. records, and less than 


l. Smith JL: &iomonyinóus hemianopia: A. 


arrington B: The Visual Fields. 3t Louis, 







er than our figures indicate.) Total 
bilateral optie atrophy with diffuse 
nerve fiber attrition is probably due to 
the compromise of optic chiasm or 
optic nerves by the larger lesions. Two 
patients had normal-appearing discs. 
In our experience, the absence of tract 
atrophy of the disc and nerve fiber 
layer” does not preclude an optic tract 
lesion. Its presence is a good and 
rather specific indication of long- 
standing tract disease if a prenatal 


retrogeniculate lesion can be ex- 


eluded.” | 
Associated Neurologic Signs 


Associated physical signs and symp- 
toms are said to be helpful in the 
diagnosis of optie tract lesions.'^ 
These may include autonomie distur- 
bances, loss of consciousness, diabetes 
insipidus, contralateral pyramidal 
tract signs, endocrinopathy, and the 
involvement of cranial nerves II, III, 


IV, V, VI, and VII. 


In our patients, postoperative devel- 
opment of diabetes insipidus and 
other endocrinologie problems were 


common. Associated neurologic find- 


ings of importance were seen preoper- 
atively in only a minority of our 
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patients. Headache was the single E 
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location and character of the headache 


preoperative symptoms of diabe 


matie tract lesions had bilateral si: 
nerve palsies. Eight patients. had. 
associated neurelogic signs or sym 
toms. Although this group of patient 
that was initially seen at an eye 
hospital has a definite ophthalmologic 


lesion can surely be made. 
complete absenee of any other ass 
ciated neurologic deficits. oe 
The analysis ef the data leads us t 
conclude that the diagnosis of optic 
tract involvement can be made in. the 
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Increased Corneal Thickness Simulating 


Elevated Intraocular Pressure 


Mark Johnson, MD; Michael A. Kass, MD; Robert A. Moses, MD; Walter J. Grodzki, DDS 


è A 17-year-old girl had intraocular 
pressure readings of 30 to 40 mm Hg in 
both eyes, with normal visual fields and 
optic nerve heads. Medical treatment was 
unsuccessful in lowering the IOP mea- 
surements substantially. The central cor- 
neal thickness was 0.90 mm in each eye in 
the absence of corneal edema. Cannula- 
tion of the left anterior chamber revealed 
an IOP of 11 mm Hg, while the Perkins’ 
and Schiótz' tonometers gave readings of 
35 and 34 mm Hg, respectively. Previous- 
ly, elevated tonometry readings had been 
obtained by  Goldmann's, Perkins’, 
Schiótz', MacKay and Marg's, pneumatic 
tonometer and air puff tonometer. This 
suggested that measurement of central 
corneal thickness be performed in cases 
in which IOP recordings do not corre- 
spond to other clinical findings. 

(Arch Ophthalmol 96:664-665, 1978) 


i and Schmidt’ based the 
calibration of their applanation 
tonometer on the assumption of a 
central corneal thickness of 0.5 mm. 
Other methods of tonometry were also 
based on calibrations with the use of 
normal corneas. 
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Correlations have been made be- 
tween an inereased corneal thickness, 
in the absence of corneal edema, and 
an elevation of intraocular pressure as 
measured by applanation tonome- 


try.^* In normal eyes, with central 
corneal thicknesses of 0.46 to 0.58 mm, 
a variation of 0.04 mm in corneal 
thickness was associated with a varia- 
tion in measured IOP of 2.5 mm Hg. 


Left, Corneal thickness of eye of normal patient. Right, Markedly thickened corneal 


stroma of eye of patient in study. 


P di 


P 


" 





Corneal Thickness—Johnson et al 













€ damage) were “found io ‘ave 
leas: substantially thicker than 
nal.’ Conversely, some ratients 
| apparent iow tension glaucoma 
norma! IOP but evidenee cf optic 





vere found tc. have thin €orneas. 
thiers and Hansen* -eoneluded that 


< some diagnoses of low tension glau-. 


coma and ocular hyp 'rtensio1 arose 





E from errors in the. “measure nent of — 
` IOP caused by abnormal cc rneal thick- 


EJ 


. mess. The following case illustrated an 
» extreme example of such. an reasure- 







| REPORT or; A CASE. 





18 modera bi percpic & carrection. 
A small: eee was present. 





Ux bilaterally. 








7 rnéal stroma (Figure, right), with slight 
: opacity « af both:strom: 


C m edema. was seen. The. anterior 





jS un Goldmann ES Schmidt” Uber cM UE 
es ioupmotrie.  Ophthaimolàg a 134:221-222, 1957. 
505222 Ehlers N, Bramsen 1 












Me tonemetry and cem ral corneal thickness. 
| Acta ‘Ophthalmol 5334-43, 





(X - Hansen FK, „Ehlers N V: Elevated onometer | 


erve damage and visual ‘field loss) 


The. hori- : 
zontal eorneal diameters were 9.5 mm 
Results of. biomicroseopic. ex- 
amination showed a markedly. taickened © 


ind epithelium. No 


perling S: - Applana- | 








chambers were deep and clear. Each iris 
had a prominent collarette, with remnants 
of a pupillary membrane. The lenses were 
clear. The angles appeared open by gonios- 
copy, with normal trabecular meshwork 
and no synechiae. The optic nerves 


appeared healthy, with a cup-dise ratio of. 
0.3 in each eye by color and contour crite- 
. ria. Perimetry showed bilateral constric- 
tion of the visual fields, which was greater 
in the left eye; variable, slight irregulari- 
ties in the peripheral nasal field OS; and an - 


inconstant defect in the inferior Bjerrum's 


with a pachymeter. 


The patient was treated with a variety of 
ocular medications (acetazolamide, epi- 
nephrine hydrochloride, echothiophate io- . 
- dide, and pilocarpine hydrochloride during . 
an eight-month period in an attempt to . 
reduce her IOP. The IOP was always- 


recorded between 30 and 40 mm Hg in each 


a eye, even on maximum medical therapy. 
Intraocular pressure readings were quite 
similar when measured with the following - 


tonometers: Goldmann's, MacKay and 


à . .Marg's, Schiótz', Perkins’, and American 
- " Optical Non-Contact. Tonography revealed | 
an outflow facility of 0.25 and 0.24 ul/min/ | 


mm Hg in the right and left eye, respec- 
tively. The ocular rigidity was calculated to 


be 0.028 in both eyes with the use of 


Friedenwald's nomogram. 


Because of the uncertainty of the effect 
of the thickened corneas on the IOP | 


measurements, cannulation of the anterior 


chamber OS with a No. 27-gauge needle 
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transducer, and the pressure measure 
ments were recorded. The initial: IQP 


reading of 35 mm Hg. Schiótz' tonomet 
gave readings of 3.5/7.5 gm weight (33 im 
Hg) and 5.5/10 gm weight (34 mm Hg) 
Treatment of glaucoma was discontinued 
and the postoperative course was. unevent. 
ful. 
area OD. The central corneal thickness was — 
0.90 mm in each eye, which was measured 


commonly used tonometers are cali- 
brated by using average values. for 


corneal thickness. Intraocular -pres-i 
sure measurements of an eye with a T 


This can lead, as in the present case, 
treatment with potent antiglaucoma | 
medications. Th 


| with the IOP. 
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was performed under topical anesthesia. 
The needle was attached to. a pressure T 


reading was 11 mm Hg. Applanation with a 
Perkins’ tonometer immediately: prior. to 
and following the cannulation gave a 


| COMMENT —— E 
This case illustrates the- fact th 


thick but nonedematous cornea will- 
give values that are artificially. hi g zii 





he measurement of. 
central. corneal thickness may be o 
value in selected cases of suspect 
glaucoma, especially if the other clin- 
ical findings do not seem to. correlate : 
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years after surgery. ! 
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ig étaive: bohaai and póten- 


an a fed ot orbit ar generally 


of the neoplasm | 
periods of observation. These. ease - 
reports and literature on the. subject. P 


d aset c pint oan Another patient 
aes o ot docal orbital recurrence with 


ms epost are circumscribed: dno 
rowth. Complete and in removal : 


ly excised, recurrences are frequent 
it may not be manifest as tong as ten 


The aggressive behavior and. po 


tentially lethal nature of. some. fu rt her enhance 


e eaea tomas primary in the 





orbit are generally unknown in the 
field of ophthalmology. The neoplasm 
is not common in the orbit, and 














reports in the ophthalmic. literature 


usually describe single-case examples 
with short-term 








have been recently reviewed by Heck- 
mann.’ Since that publication, two 


larger series of primary orbital 





hemangioperieytoi nas have. been re- 
corded: the sever cases of J akobiec et 
al? and the compesite nine cases from 
the files. of the Mayo Clinic (five of 
our own plus four from the report of 


Brown et alt). The former series’ was 


unusual in that it included one patient 
who had an overal! pericd of observa- 
tion of 42 years (che longest follow-up 
period in the ophthalmic literature), 


but the remaiming six patients had not 
been observed longer than eight 
years. 


dd Tot PPAT J aly 16, 1977, 


our ; present s series: of. 
unique in respect to the total t umber, | 
the long-term contact with most of the 
patients. (eight of. the patients have 
been. followed-up for 11 years or 
longer), and the occurrence of metas- - 
tasis in two patients. A long-term 
period. of observation is important to... 
| an understanding of the natural histo- — 
ry of hemangiopericytoma. Salient ^: 
dinies features of the 11 patients are 
summarized in Table 1, but the course — 
of the two patients with eventual 



























metastasis is noted i in more detail. 


REPORT OF CASES 
WITH. METASTASIS . : 


p 4-A 60-year-old mah was I 3 i 





| eds at t the wan Clinie i in February 1960 Cm 


From the Departments of Ophtkalniatiay di m oe 
Henderson) and Surgical Pathology (Dr Farrow), =. 
Mayo Clinic and Mayo Foundation, Rochester, WE 


Minn. . 


Read. ‘before the pene Medical Associa- 


tion, San Francisco, Jane 18-23; 1977. 
Reprint. requests te Section of Publications, 


» Mayo inie, Todes. MN 56901 | (Dr. Hender. E 


suo Orbital. Heme giope 
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| Duration of Symptoms 
|. Prior to Treatment 


26 yr; "adiotherapy (unknown 
amount) at onset, with remis- 
sion: of proptosis until 9 mo 

before presentation 


2 mo 
3mo 








Surgical Management 
Radical but piecemeal excision 


Excision, tumor intact 


Excision, tumor intact 


"uriher radiotherapy. followed Y 
incomplete lagal: excision in 3 yr 


Excision, tumor intact 
Excision, tumor intact 


incomplete excision, followed by - 
radium therapy; radical but 
piecemea! excision 5 yr after re- 
currence 


incomplete excision, followed by 


heavy radiotherapy; orbital ex- 
enteration and further radiother- 


— Alive. and well without Tecurc 


~ Dead with metastasis 35 TN M 


- Local recurrence 9 yr after 


. Local recurrence in 9 yr; .— 


. ‘Status oe 
Alive and weli without. recur- — 
rence 25 yr from orbitoto-- 2 


rence 25 y from: orbitoto~ E 


"Alive and weil without pues ~ 


rence 12 yn from orbitoto- du. 
qy. m 


from. onset and 6 yr from: 
orbitotomy 7. r^g 


Alive and weil without Mu | 
rence 8 yr from orbitotomy 
Alive and well without recur- 
fence 3 yr from orbitotomy | — 


orbitotomy; alive and well ^ 
without. further recurrence: 
29 yr from original diag- =- 
nosis. and.14 yr from - ) 

second orbitotomy - 





dead 11 yr from onset, 














mof 


VES 7n irar cai a j 2m mo 






Va ah Syecr-ok ioy was exc luded f row the samgo series mers réparied! because reexamination of the ASY material did not t fully meet. the 
ste! : ngiopericytama. Another patient (a 27-year-old woman) from the PUR series was not included. because she was not "n 


» Ere time period of the present survey. 


prem cases were part of the composite series previously recorded but additional follow-up. information is given. 








| Mtem men e 10. bius is súg- 
e gested the presence of a vascular mass in 
e rear of te left aula Further radio- 






















a "A April 19), ds 


Su slated” -aseular 


| ita "was ovin 
” Postoperatively, 
ret turned to 20/60, ; ;but a 


rst Stbhoiomy 21 yr ago 
with 1complete removal of tu- 
jradual recurrence of 
_propiosis over 13 yt 


fmm 


apy for recurrent neoplasm. 


Excision, tumor intact 


Orbital exenteration - 


Piecemeal excision 


were noted roentgenographically. Radio- 

therapy on the affected areas of the spinal. 
column was administered at another insti- 
tution. In December, roentgenographic 


evidence of a destructive lesion was noted 


in the sternum. A biopsy specimen of this 


osseous lesion revealed a hemangioperiey- - 
toma with cellular features similar to the 


. neoplasm previously removed from the left. 
orbit. The patient died in October 1969, and 


autopsy showed a metastatic neoplasm of 
the lung in addition to the osseous foci 


already noted. Grossly, there was no orbital 
-recurrence of the neoplasm. 


Case 10.—A 71-year-old woman was first 


seen at the Mayo Clinic in March 1968 


because of the slow progression of a protru- 


sion of the right eye since 1938. In 1947, a 


“smooth” mass was partially removed from 
the right orbit at another institution, with 
some temporary relief of proptosis. The. 
histologic diagnosis of this orbital tumor - 


tissue specimens no longer were available 
— for our histopathologic study. By 1955, the 
proptosis of the right eye was 11 mm, 
according to referral data. A biopsy of the 


February 1968 and the specimen was inter- 


eye was 20/50, and 3 diopters of papil- 
ledema were present. Àn orbital exentera- 


toma (4 x 3 x 2.5 em). 


Orbital Hemangiopericytoma—Henderson & Farrow. 6 





9% yr from. orbitotomy, - Lm 
and tyr from AMARE 
with intracranial extension. 


Alive and well without recur 
rence 4 yr after id 
and: 10 yr from onset 


Dead with metastasis 35 yr | 
from onset, 26 yr from 
orbitotomy, and 5. No ; 
from exenteration . pud 

Alive and well without recur- E 
rence hl yr from orbitoto- > OM 
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was not known to the patient, and the : 


orbital mass was performed elsewhere in 


preted as an undifferentiated mesen- 
chymal neoplasm. - 

Our examination revealed a 10-mm 
forward proptosis and an 1l-mm lateral 
displacement of the right eye that was due 
to a huge red tumor that occupied both 
nasal quadrants of the right orbit and was 
visible deep in the fornix conjunctivae 
nasally (Fig 1). Visual acuity of the right 


tion was performed on March 8, 1968, with 
complete removal of a NORUnEIDene 


- In October 1972 (4% years after exenter- 


Fig 1.—Case 10. Lateral and upward displacement of right eye due to recurrent 





hemangiopericytoma in lower nasal quadrant of right orbit (from Henderson’). 


ation), a left lower lobectomy was per- 
formed elsewhere because of a solitary 
mass in the lung. This was a pulmonary 
metastatic lesion of a hemangiopericytoma 
with histologic features similar to the 
orbital neoplasm. The patient died a year 
later (November 1973), with further pulmo- 
nary metastasis. There was no orbital 
recurrence of the tumor. 


INCIDENCE FACTORS 


Many case reports of hemangioperi- 
cytoma and several articles reviewing 
its incidence and distribution have 
appeared in journals of surgical 
pathology and oncology since Stout 
and Murray’ first described this 
tumor in 1942. Most of these articles 
have been concerned with the clinical 
features, treatment, histopathologic 
findings, and prognosis of hemangio- 
pericytomas in their more common 
locations—the pelvic retroperitoneal 
spaces and the somatic soft tissues of 
the neck, limbs, trunk, and paraspinal 
areas. Hemangiopericytomas affect- 
ing the viscera, bone, meninges, para- 
nasal sinuses, and orbit are usually 
excluded from these surveys so that it 
is not possible to state an incidence of 
orbital involvement among hemangio- 
pericytomas from all body sites. 

Our series of 11 patients with 
primary orbital hemangiopericytomas 
does not represent all of the orbital 
neoplasms of this type that have been 
seen at the Mayo Clinic, but includes 
only those consecutive cases that were 
seen during the period of 1948 through 
1974. This particular time period was 
selected because it corresponds to a 
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current survey (Henderson and Far- 
row; unpublished data) of approxi- 
mately 700 consecutive neoplasms, 
cysts, and pseudotumors (primary, 
secondary, and metastatic types) that 
involve the orbit. The series of 11 
patients with hemangiopericytomas 
includes seven from the composite 
survey of nine patients (1948 through 
1966) who were previously reported’ 
plus four additional patients who were 
subsequently observed; one patient 
from the prior cemposite series,’ a 6- 
year-old boy, was excluded from our 
present study because his tumor, on 
closer scrutiny, did not fully meet the 
histologic criteria of hemangiopericy- 
toma. Another patient from the prior 
series, a 27-year-old woman, also was 
excluded because she was seen several 
years prior to the time period of the 
present survey. 

The 11 hemangiopericytomas 
among the approximately 700 consec- 
utive orbital tumors under study 
(Henderson and Farrow; unpublished 
data) represent an incidence of 1.57%. 
This compares with an incidence of 
1.72% of hemangicpericytomas among 
a smaller, but comparable, series (465 
cases) of orbital tumors (including 
neoplasms, cysts, and pseudotumors) 
that were previously analyzed.’ Ap- 
proximately 50% of the larger series 
of 700 tumors represent primary 
orbital neoplasms. Therefore, the inci- 
dence of hemangiopericytoma among 
only primary orbizal neoplasms would 
be approximately 3.14% (twice 
1.57%). 


— 
"Sr 4 - i 


Of our 11 patients (Table 1), six 
were women and five were men. This 
nearly equal sex incidence corre- 
sponds closely with the sex ratio 
recorded among larger surveys^' of 
patients with hemangiopericytomas 
of somatic soft tissues. The age range 
at the time of presentation covered a 
51-year span, 21 through 71 years. 
However, because of the long duration 
of symptoms before presentation and 
definitive diagnosis in several pa- 
tients, it would be more valid to ascer- 
tain the age range at the time of the 
onset of orbital symptoms or signs. 
The latter factor was known in all but 
one of the 11 patients. The age span 
recalculated on the basis of the onset 
of the tumor then ranged from 19 to 
48 years, with an approximate median 
of 41 years. We have not observed an 
orbital hemangiopericytoma{n a child 
or an infant, but these tumors are 
known to occur in the somatic soft 
tissues of the young.‘ 


CLINICAL FEATURES 


Hemangiopericytomas primary in 
the orbit are essentially slow growing, 
painless, soft neoplasms that usually 
remain circumscribed (the term “en- 
capsulated” is frequently loosely used 
by orbital surgeons to describe their 
gross appearance) unless they have 
been subjected to prior surgical ma- 
nipulation or incomplete excision (Fig 
2). Their slow evolution and rather 
innocuous subjective symptoms were 
evidenced by the very long duration of 
symptoms in several patients of our 
series (Table 1) and have been noted 
occasionally by others.^* In many of 
these reports, orbital symptoms have 
extended over several decades. In this 
slow, persistent, but somewhat ig- 
nored behavior, hemangiopericytomas 
resemble in adults the course of a 
similar lesion, the cavernous heman- 
gioma. It is not unexpected, then, that 
the tumor may reach a considerable 
size. A tumor of 2% x 2 em in its 
principal meridians is about average 
size; and three of our patients had 
neoplasms that were 4x3 em or 
larger in diameter at the time of 
excision. : 

With tumors of such relative size 
occupying the limited, enclosed space 
of the orbital cavity, proptosis of the 
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eye is an expeeted major consequence 
of the expanding mass. In all but one 
of our 11 patients, the tumor was 
located in the superior quadrants of 
the orbit. Tumors that ceuld be 
palpated in the more anterior portions 
of the orbit usually were located in the 
superier nasal quadrant, but those 
with origins behind the eye and 
beyond the range of palpation usually 
were found in the superior temporal 
quadrant. Tumors in a posterior loca- 
tion might produce ancillary signs of 
increased orbital pressure, such as 
blurring of vision, diplopia, and inden- 
tation of the eyeball; but it is the 
forward protrusion or displacement of 
the eye that brings the patient to the 
physician. Tumors located in the ante- 
rior orbit may produce some puffiness 
of the lid, with bluish or reddish discol- 
oration @ the adnexa oculi, but there 
is not the active vascular congestion 
and edema of the soft-tissue adnexa 
that is seen with an inflammatory 
pseudotumor im the same relative 
orbital site. The ameunt of proptosis is 
usually in proportion to the duration 
of symptoms and may reach the 
extremes of 10- to 14-mm forward 
displacement as compared with the 
unaffected eye. With some tumors of 
long duration, roentgenography may 
show enlarzement ef the orbit on the 
affected side. 

Altheugh the tumor grows slowly 
and its eourse is benign in respect to 
the absence of serious visual disabil- 
ity, the aggressive potential of this 
tumor becomes evident with the high 
frequeney of loeal recurrence in cases 
reported in the literature in which the 
neoplasm was incompletely removed 
by the initial surgical treatment. 
Some patients with multiple local 
recurrences have survived what seems 
to be a long time when the behavior of 
this tumor is compared with the stan- 
dards of most other tumors of known 
malignant potential. However, if 
some ef these patients had been 
observed during a longer period, a few 
might have shown the malignant 
trend of this neoplasm, as was seen in 
two of our patients (cases 4 and 10, 
Table 1) in whom metastasis oecurred 
more than 30 years after the time of 
approximate onset. The tumor also 
may be lethal by the extension of the 
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Fig 2.—Left, Slightly bosselated, well- 
circumscribed hemangiopericytoma 
(4.5 x 3 x 3 cm). Right, Large heman- 
giopericytoma posterior to eye. Circum- 
scribed nature of tumor is obvious. Spec- 
imen is from exenteration (hematoxylin- 
eosin, original magnification x2» from 
Henderson’). 


neoplasm from the orbit into the 
intracranial vault (case 8, Table 1). 

Clinically, nothing that would sug- 
gest a definitive preoperative diag- 
nosis differentiates these lesions from 
other slow-growing vascular neo- 
plasms of the orbit. The tumor ean be 
diagnosed accurately only after surgi- 
cal removal and histologic study. 


HISTOPATHOLOGIC FEATURES 


In the 35-year interval since Stout 
and Murray? first described heman- 
giopericytoma, more of these tumors 
have been analyzed by pathologists, 
particularly in regard to the variable 
cellular patterns, morphologic differ- 
entiation from other vaseular mesen- 
chymal neoplasms, and the impor- 
tance of the histologic features in 
relation to clinical behavior and prog- 
nosis. Many pathologists have noted 
that the morphologie features of 
hemangiopericytomas do not readily 
conform to the patterns of histologic 
grading that are so standard and 
useful in the classification of other 
neoplasms. Also, there is considerable 
debate as to whether such histopatho- 
logic grading can be correlated with 
the behavior of the neoplasm. These 
points have been discussed in several 
recent reports," wherein a large 
series of tumors in the somatic soft 
tissues have been subjected to clinico- 
pathologic study. In the ophthalmic 


9 


literature, Jakobiec and associates’ 


have described the morphologic 
nuances of these tumors after exam- 
ining them with both light and elec- 
tron microscopy, and have reviewed 
the pertinent literature relative to the 
puzzling histogenesis of the tumor. 

One of us (G.M.F.) has analyzed the 
tissue sections of our present series of 
11 patients with particular regard to 
the histologic features that might be 
useful in predicting the behavior of 
the tumor, but without knowing the 
actual clinical course of the patient. In 
this approach, the features of 
Broders'*'^ classification (this system 
was used exclusively in the histopath- 
ologic grading of our prior series of 
hemangiopericytomas? were  com- 
bined with the schema proposed by 
MeMaster et al* in a recent publica- 
tion. MeMaster and colleagues studied 
60 patients who had somatic soft- 
tissue hemangiopericytomas and clas- 
sified the lesions as benign, borderline 
malignancy, and malignant on the 
basis of the composite degrees of 
cellular anaplasia, prominence of vas- 
cular patterns, shape of the pericytes 
(Fig 3), number of mitotic figures per 
high-power field, and the amount of 
reticulin. The histopathologic assess- 
ment of these factors among our 
series of 11 hemangiopericytomas is 
outlined in Table 2. 

With these criteria, four of the 
tumors in our series were benign, four 
were borderline malignant at their 
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i Fig 4.—Borderline malignant hemangio- 
Eo nels are surrounded by closely packed, proliferating pericytes. Left, In some tumors pericytoma. Compressed, occult vascular 
. . neoplastic pericytes are mostly spindle-shaped (hematoxylin-eosin, original magnifica- channels containing erythrocytes (hori- 
s tion x 250). Right, In others, tumor cells are more plump with ovoid nuclei (hematoxylin- zontal arrows) are surrounded by compact 
Re eosin, original magnification x 400). mass of plump spindle cells. Occasional 
E mitotic figure (vertical arrow) was noted in 
p this specimen (hematoxylin-eosin, original 
E magnification x 640). 

Es ; 

$ initial study and before recurrence, 
Ga Table 2.—Histopathologic Grading in 11 Cases of Hemang'opericytomas and two were malignant. Of note were 
ES Primary in the Orbit two of the patients (cases 7 and 8) 
E: Minus Der with borderline lesions who experi- 
d High-Power Predominant Degree of Vascular Broders’ Expected enced recurrences of the tumor. In one 
e Case Field Cell Type — Anaplasia Pattern Grade Behavior (case 7), the morphologic features of 
A = ee Sgn VT sen the tumor remained essentially the 
2 js 4 fecit S s same during the 15-year interval 
da 0 Spindled Slight Moderately 1 Benign between microscopic examinations, 
- prominent except that the vascular pattern was 
3 1:20 Spindled Slight dicc boia 1 Benign less prominent on the later sample 
1 prominen ‘ f 

| ^ r 

n. 1:20 Spindled Slight Moderately 1 Benign (Fig 4) Thi s change probably reflects 
dà prominent the crowding and pressure on the ) 
Ms 1:5 Plump and Moderate ^ Occult 2 Borderline vascular channels by the pathologie 
H een de pericytes proliferating in the rela- 
py mix . è 

k: 

£ 1:10* Plump and Moderate Moderately Borderline tively confined environmens of the 
4 spindled, prominent posterior portion of the orbit. In the 
k: mixed other patient (case 8), results of 
È 1:10? Plump and Moderate Occult Borderline studies of successive tissue specimens 
5 spindled, "es. un ds aae 

p "E indicated a definite malignant pro- 
g Moderate Moderately gression during the nine-year interval 


1:3 
1:3 


Plump 


Plump and 
spindled, 
mixed 


Severe 
Severe 


prominent 


Occult 
Occult 


*Data is for orbitotomy. Patient in case 7 underwent two orbitotomies. 
Data is for exenteration. 





Malignant 
Malignant 








between surgical procedures (Fig 5). 

The histologic pattern of malignant 
hemangiopericytoma at the time of 
initial surgical exploration is illus- 
trated in Fig 6 (case 11). * 

Of further interest was a study of 
the interface characteristics of our 
series of tumors. Earlier we noted that 
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mangiopericytoma recurring nine years 
after incomplete excision supplemented 
by reciotherapy. Cellular features suggest 
fibrosarcoma, probably radiation induced 
(hematoxylin-eesin, criginal magnification 


x 1€0). 


surgeons frequently use the term "en- 
capsulated" to describe the gross 
appearanee of the tumor when it is 
enceuntered in the orbit (Fig 7). 
Results of a histologic study con- 
firmed a definite pseudocapsule in 
seven of the lesions in our series, but 
two of the tumors were infiltrative. In 
the remaining two specimens, the 
pricr piecemeal exeisior of the tumor 
presluded an accurate histologic as- 
sessment of the peripheral contours. 
The pseudocapsule, when present, was 
not as definite or as thick as the 
capsular tissues that are usually 
observed with orbital cavernous he- 
mangiomas of leng duration. The 
formatiomof a delimiting interface in 
most hemangiopericytomas probably 
refleets the resistance of the eye, the 
sof--tissue adnexa, and the unyielding 
orbital bony box to the growth of the 
necplasm. Thus, the incidence and 
degree of delimitation probably are 
greater w:th hemangiopericytomas of 
the postemor portion of the orbit than 
with hemangiopericytomas in many 
otker anatomic sites. Jakobiec et al? 
also have noted these features in the 
study of their seven cases. 


e 
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Fig 6.—Malignant hemangiopericytoma. 
Vascular spaces are generally occult, and 
neoplasm is composed of bizarre hy- 
perchromatic cells (hematoxylin-eosin, 
original magnification x 400). 


CLINICOPATHOLOGIC 
CORRELATION 


The striking features of the sum- 
mary data in Table 1 are the slow 
evolution of the tumor in three 
patients (cases 4, 9, and 10) before 
definitive treatment was undertaken, 
and the long, indolent interval be- 
tween local recurrences in three 
patients (cases 7, 8, and 10) who had 
had an incomplete initial excision of 
the neoplasm. All three histopatho- 
logic classifications (benign, border- 
line malignancy, and malignant) were 
represented by the tumors of these 
patients (Table 2). In case 4, radio- 
therapy probably was responsible, in 
part, for the initial 25-year remission 
of the benign-appearing tumor and 
for the delay of 29 years in surgical 
resection. At this latter time, the 
proptosis of the affected eye had 
reached 11 mm. In case 10, which was 
one of the frankly malignant tumors, 
nine years passed from the onset 
before the first surgical procedure, 
but we have no record of the amount 
of proptosis that developed during 
this period. In case 9, which was a 





Fig 7.—Well-developed (arrow) but incom- 
plete capsule was present along periphery 
of hemangiopericytoma (hematoxylin-eo- 
sin, original magnification x 160). 


tumor of borderline malignancy, six 
years passed from the onset before 
the patient was seen for treatment. 
The proptosis of the affected eye was 
11 mm, which would average less than 
2 mm of forward protrusion per year, 
yet the eye maintained 20/20 vision. 
In these several respects, the 
growth of hemangiopericytoma re- 
sembles some other indolent, circum- 
scribed, or encapsulated tumors of the 
orbit, such as solitary neurofibroma, 
cavernous hemangioma, neurilemmo- 
ma, benign mixed tumors, and epider- 
moid cysts. An exception might be 
noted in case 11, which was a malig- 
nant variant, in which, in two months 
(if the patient’s statements are fac- 
tual), 6 mm of protrusion developed. 
This rate of progression was more 
rapid than in any other patient of the 
series and might reflect a more rapid 
cell proliferation of the malignant- 
appearing tumor. If this is a reason- 
able assumption, then we might 
speculate that, in one of the other 
malignant examples (case 10), the 
tumor was benign during some por- 
tion of its very slow evolution, but 
became malignant near the time of 
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teration). 


‘local recurrences in patients who had 
had incomplete initial resection re- 
-veals a similar pattern of slow growth. 
In cases 7 and 8, the interval before 
‘local recurrence was 9 years. In case 
3 10, the interval was less definite; prop- 
‘tosis gradually recurred during a 
eriod of 13 years (Table 1). On this 
asis, we might postulate that when 


-period of at least ten years should pass 
before assuming that a patient is free 
“of possible recurrence. This manda- 
tory limit of observation of the orbital 
-hemangiopericytoma is considerably 
longer than the five-year period often 
-used to judge the prognosis of other 
malignant or potentially malignant 
^ neoplasms. There is scarcely any other 
“neoplasm with malignant potential 
(except for rare cases of malignant 
melanoma and adenocarcinama of the 





v between initial surgical treatment 
and recurrence is so long, or in which a 
-life span of more than 30 years (cases 
| .4 and 10) is possible from the first 
| elinieal manifestation of the tumor. 

|. An assessment of the five patients 
in whom the histopathologic ap- 
5. pearance of the hemangiopericytoma 
"| was expectantly benign (Table 2} indi- 
cates that all patients have done well, 
within the follow-up period of eight to 
|. 95 years, except for one patient (case 
4) In this case, the neoplasm was 
` fatal, even though the tumor appeared 
to be benign at the cellular level six 
years prior to the patient's death 
. (Table 1). This confirms the occasional 
Observation, based on a study of 
 hemangiopericytomas of somatic soft- 
tissue origin, that the tumors may 
-behave in an aggressive fashion even 
though they appear to be histelogi- 
. eally benign. In case 4, factors related 
to the long duration of tumor growth 
. prior to diagnosis, incomplete surgical 
excision of the orbital mass, and 
possible excessive radiotherapy (the 
 exaet therapeutic dose administered 
tothe orbit during the 35-year span of 
the tumor was not known) also may 
have had some bearing on the fatal 
outcome. In three of the other four 
~~ patients with benign lesions, the 
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the second surgical procedure (exen- 


. Analysis of the interval between | 


the tumor is incompletely excised, a. 


-breast) in which the latent interval. 





hemangioperieytomas were removed 
intact without am incisional biopsy. In 
the exception (ease 1), a radical but 
piecemeal excision of the orbital 
tumor was performed, and it would 
seem that the patient is now, 25 years 
later, beyond the period of expected 
recurrence. This patient never under- 
went radiotherapy, although such 
treatment was advised after the 
removal of the tumor. 

Of the four patients considered to 
have hemangiepericytomas of border- 
line malignant potential, one died 
(case 8). In this case, incomplete exci- 


sion probably contributed to the local 


recurrence of the tumor nine years 
after initial orbitotomy, regardless of 
heavy radiotherapy; but the latter (an 
orthovoltage totel of 4,890 rads 
through anterior and lateral orbital 
treatment portals administered after 
the initial surgical excision) may have 
been responsible for the malignant 
histologic appearance of the tumor 
and its infiltration into the pterygoid 
fossa and the bones of the maxilla and 
the destructive erosion of the orbital 
bones noted at the exenteration. The 
extension of the tumor into the inac- 
eessible and untreatable regions of 


the intracranial vault occurred only a. 


short time after orbital exenteration, 
radical resection of the maxilla, and 
additional intracavitary radium ther- 
apy. Another patient (case 7) in this 
subgroup of borderline malignant 
tumors also experienced a recurrence 
of the tumor nine years after the 
initial incomplete excision of the 
tumor and posteperative radiotherapy 
(a situation similar to the fatal case 
just noted). However, in this case, the 
radiotherapeutic dose was considered 
too small, in retrespect, to have any 
great influence en the subsequent 
course of the neoplasm. When the 
radical, but piecemeal, removal of the 
tumor in this patient: was performed 
= the second orbitotomy (14 years 
after the initial or5itotomy and five 
years after local orbital recurrence), 
neoplastic erosion of the orbital bones 
was not noted on roentgenographic 
examination, as was the situation at 
the second surgical intervention in 
fatal case 8. 

The third death (case 10) eccurred in 
the subgroup with tumors that were 





considered malignant at the first his- 
topathologie study (the course of this 
patient already has been described in 
detail). However, the other patient in 
this subgroup (case 11) is still alive 11 


years after piecemeal excision of the 


tumor (Fig 6) without local recurrence 
or metastasis. A disquieting facet of 
this latter case is that removal of the 
tumor was not as radical nor as 
complete as was noted in the | 
deseriptions of the operative pro- | 
cedures in cases 1 and 7, in which 
piecemeal excisions also were per- 
formed. This patient has had no addi- 
tional therapy of any type. Several 


additional years will need to pass 


before this patient (case 11) can be 
considered reasonably beyond the 
interval of possible recurrence. Anoth- 


er possible factor in the survival of — x , 


this patient was the short @uration 
(two months) of the tumor growth 
prior to definitive surgery in contrast 
to the longer (nine years) interval 
between the onset of symptoms and 
before the initial incomplete surgical 
exeision in case 10. 

Two factors are common to the 
cases involving metastasis (cases 4 
and 10) in which radiotherapy was not 
considered contributory to the spread 
of the tumor: the long duration of the 
tumor and its incomplete excision. 
One other possible feature contrib- 
uting to the lethal result was the age 
of each patient, 69 and 76 years, at 
time of death. We might speculate 
that some change in host resistance to. 
the tumor occurred in later life that 
did not exist during the long contact 
with the neoplasm in younger years. 
This host-tumor relationship might 
even be independent of the histopath- 
ologic grading of the tumor. | 

We could not find any noteworthy 
elinicopathologie correlation in the. 
histologic assessment of the tissue 
interface between tumor and host. 


TREATMENT 


Because orbital hemangiopericyto- 
mas are so frequently either cireum- 
seribed or enclosed by a pseudocap- 
sule, we believe that they should be 
removed intaet unless such a complete 
excision would seriously endanger 


the function of some visually impor- 


tant structure, such as the optic nerve. 
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y ipl ete excision of f the une ch 
is compatible. with the preservation of 
normal optie nerve function, out- 
eighs the visual drsfunetior or risk 
of malignant extension that evolve 
rom the uKimate recurrence of the 


eo 


tumor. Experience with several of the 









- lesions in the presert series suggests | 


-that piecemeal, but radical, excision of 
those tumors adjacent tc the optic 
. nerve might be a suitable alternative 
to intaet removal ard might be com- 
patible with a postoperative course 
free of recurrence. However, 
» goal is to remove the hemangiopericy- 
toma intaet, withoat an 
opsy, and therebs eliminate the 
uncertainties of fu ure recurrences, 
- local spread of the Sumor, or malig- 
. nant transformation: 
r objection to ar: incisional T 
tha seeding of the tumor cells may 
. occur in the surrounding orbital struc- 
fires, Which would serve as a locus for 
potential recurrence; this is often 
encountered with z biopsy or the 
incomplete removal of berign-ap- 































pearing mixed tumors of the lacrimal | 


gland. Because of their slow evolution, 
these  hemangiope-cieytomas may 


reach considérable size befere the | 


- patients submit to surgical treatment, 
and when these tumers are located in 
the posterior porticn of the orbit, 
complete exeision may not be easily 
achieved. The surgeon who first 
visualizes the tumor has the best 
chance of effecting a eure. — 

Once a recurrence is evident, a 
radical excision of tae tumor seems 

—mandatory, end the. patient c can still 

ye a long surviva unless there is 

genographie or visual evidence 
reoplastic erosion of the orbital 
ones. H the latter is present, even 

: orbital exenteration probably will not 

ut be curative. 

. Analysis of our series indicates that 

 yadiotherapy may bring about some 

_ temporary regression in the grewth of 

< the- tumor, with or without prior 

Surgical maripulatioa, but it is not 

ve. Furthermors, in one patient 

r series: (case 8), the ameunt of 

on probably s induced ; a more 


















the ideal 


incisional 


therapy should be used only as a 
palliative treatment in patients who 
have an inoperable local recurrence or 
metastasis. We have not had experi- 
ence with chemotherapy in these 
situations. 


CONCLUSIONS 


Á consecutive series of 11 patients 
with primary orbital hemangiopericy- 
tomas has been reviewed with refer- 
ence to the clinieal behavior of the 
neoplasm, its long-term course, clini- 
eopathologie correlations, and treat- 
ment. Although this tumor may occur 
at any age, onset in our series was 
principally in the age range of 20 to 50 
years. The sex incidence is approxi- 
mately equal. The growth of the 


tumor is painless, may be slow, and 
causes relatively little disturbance of 
visual function. Therefore, the tumor 


may reach considerable size before the 


patient elects treatment. When the > 


neoplasm is located in the posterior 
portion of the orbit, its size may make 
removal diffieult; but the surgeon's 


goal should be complete excision. In 


the orbit, hemangioperieytomas tend 
to be circumscribed or partially encap- 
sulated. This feature should encour- 


age removal of the tumor in one piece. 


Any other type of resection or incom- 
plete excision will subject the patient 
to the risk of ultimate local recurrence 
or a malignant transformation of the 
tumor residues. 

Eight patients of our series were 
alive and well without recurrences 
during periods ranging from three to 
26 years after histopathologic diagno- 
sis. The other three patients have died 
of the hemangiopericytoma: one died 
of a loeal orbital recurrence by the 
direct spread to the intracranial vault 
and two from metastasis. 

We believe the long-term aggres- 
sive behavior and malignant potential 
of this tumor in its orbital location are 
not generally known because many of 
the cases of orbital lesions reported in 
the literature have not been followed 
up for a sufficient period of postoper- 
ative years. In our series, orbital 
recurrences developed up to nine 
years after the initial surgical diag- 
nostie procedure and two patients 
died of metastasis 35 years from 
onset. 
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tion are the duration of growth of the. 


given in the mistaken assumption: 


























Incomplete excision of the tumor. 
seems a definite contributing factor 
to eventual recurrence. Other factors 
that may influence the frequency of 
recurrence or malignant transforma- 


neoplasm prior to definitive surgical 
treatment, the age of the patient, and 
the dose of irradiation that may be 


that radiotherapy is curative. We do. 
not believe radiotherapy should be: 
used for orbital kemangiopericytomas | 
except for palliative reasons. = ^. 

A revised system of histopathologic : 
grading was applied to our series on- 
the basis of a classification recently. 
used"' in the analyses of hemangio- . 
pericytomas of somatic soft tissues. 
This classifieation uses nuclear aty- 
pism, frequency of mitotie figures 
degree and type of cellularity, and 
prominence of vascular pattern as a. 
basis to group hemangiopericytomas. 
into benign, borderline malignant, 
and malignant patterns of expected : 
behavior. A definite relationship be- - 
tween the clinical course and the his- T 
topathologic classification could not- 
be made in our limited series of 11. 
patients 


Key Words.—Orbiial tumor; orbital heo- ae 
plasm; orbit; hemangiopericytoma; propto- 
sis. | 
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dence ot hepatitis B virus 
n "increasing e = year 


oí led. by ai B ein long evidence 





‘secretions. In this investigation, tears 
were collected from patients - 


serum was positive for HB. Ag. These 


cases, There is a risk of transferring hepa- 
tis B virus infection by tonometers or soft 
contact lenses contaminated by HB, Ag. 

| tach Ophthalmol 96: 674-676, 1978) 











"[2iood and blood products are the 
| most common sources of infec- 
i tion in hepatitis B virus (HBV) hepa- 
itis." Very small amounts of blood can 
transmit HBV infection, ^ amd minor 
cuts or scratches can provide suffi- 
cient portal of entry through the skin 
to allow HBV to enter the body.*^ One 


example of this mode of occurrence 
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was an epidemie of hepatitis. among 
laboratory workers who handled blood. 
specimens and. occasionally eut their 


fingers on computer cards that were 





attached to the specimens.’ Hepatitis ; 


B virus hepatitis developed in those 


workers who had eut themselves, but 


not in those. who did not. Blood that ea , i 
d > dence of transmission of hepatitis B^: 


without known exposure to secretions. 
. The increased frequeney of HBV 
-infection among homosexuals is ex- 
plained by their exposure to many 







branches was the source of 

un pidemie of HBV hepatitis 
among Swedish 
HBV-positive . runner scratched his 
legs on branches bordering the track, 
leaving. traces of his blood. This small 
amount of blood was sufficient to 
cause hepatitis i in several runners who 
ran after him and scratched their legs 
on the same branches. 

Although exposure to blood or - blood 
products can aecount for over half the 
cases of HBY hepatitis, the remaining 
cases cannot be so easily explained. 


Ten to fifty percent of cases of 


sporadic HBV infection in adults 


oceur with no history of exposure to 


blood.* Furthermore, antibody to 
HBV, which indicates previous- sub- 
clinical. infection, 


titis or previous exposure to blood. 
What is the source of infection in 
these cases? Hepatitis B surface anti- 
gen (HB,Ag) bas been found not only 





: fluid, saliva, ind ‘pagal’ wadihün 10-15 
Of these Sources, feces is considered 
the most important because of the 
l potential ofi 
- route. | | 
infection is suggested by i aan E 
of HB,Ag in nasal wast 
saliva, as well as the 


track runners.? An 


is found in 15% to a 8 
20% of normal first-time blood: donors d 
who give no history of clinical hepa- 





nfection by the fecal-oral l y j 
atory Spread of HBV 
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e reported. inci- EU 








partners - and by the presence of 


" HB,Ag in semen. 
In this report, we demonstrate the .. 


presence of HB, Ag in human tears, 


and discuss the risk of transferring 


HBV infection by contact-lens fitting 
and by contact tonometry. 


MATERIALS AND METHODS 
Patients positive for HB,Ag from the 


Nephritis Clinie of the Presbyterian Hospi- * 
tal, New York, 88 well as sporadic eases of —.—. 
HB ,Ag-positive . hepatitis- among outpa- a 


tients and private patients: were included 3 : " 














cd rid margin a 
e ome. thor- 


| feces, urine, semen, ox notar bs Y 
vaginal fluid, bile, ascitic fluid, , pleural 











. “solution: Within 24 hours, 0.2 ml of i the salt 
30. ation: mixed with tears was remsved and 
ier the presence of HE,Ag by 
minunoassay. The criteria of posi- 
y for tears was the same as that 2 
im as described im the Ausria II-125 
rocedure (Abbott Labs). Or titration of 
edegree of positivity, one must take into 
. aeeeunt the dilrtion factor i in 3erert in the 
` v technique. 


















RESULTS 


Eighteen patients with positive - 


.Serum-HMB,As were tested with 15 
«controle who had negative results for 
- serum HB,Az. Of the 18 serum-posi- 
“tive patients, over half (ten pztients) 

had HE,Ag im tears collected by the 











t have d tectable HB Agi in f tears, 
although the: r serum-HB, Ag results 
postive. This. group. without 





ry ry eye, two patients 









; Hi ha leehnimus fot a x ‘ion ‘of 
-the antigen become more refined, we 
may be able to predict the likelihood 
of finding the antigen in secretions of 
HB, Ag-positme pati ants. 


ZOMMENT E 
Im From | 
Body y Secretions | 












jr ge centaine HB, qum are i 0 
talk 





y infections has been asked in a 
institutienalized persons 


- study ef 
-whose nasopharyngeal secretions, 


urine, and faces were found to be | 


 HB.Ag-positive.". These secretions 
. were examined by immune electron 
E microseapy for evidence of infectious 

ral particles. No complete "irions 














surface antigen were found. 
iere were many incomplete viral 
articles (22 nm) representing surface 
antigen structures alone. Even though 
: infectious particles have not yet been 
found im these secretions, epidemio- 
- logieal exi 


T 






; dence from several sources 
i strongly supports the potential infec- 
„tivity of HB Ag-positive secretions, 
'espiratorv, fecal-oral, and vene- 
a moies of transmission.'^* Fur- 

nore, the. presence of the infec- 
ns ix secretions ean ‘be indi- 















^M ment previously 


h irmer v or by the contact t lens 


à e particles) with both DNA core - 





both to the surface antigen and to the 
core antigen in infected individ- 
uals. 22.23 


Entry Through Conjunctiva 


Small breaks in the conjunctival 
mucous membrane could provide a 


portal of entry for HBV that is intro- 


duced by contact tonometry or con- 


_ tact-lens fitting. The gastrointestinal 
|. mucous membrane was the portal of 
entry for an HBV infection that 
followed endoscopy with an instru- 
used on an HBV- © 


positive individual Intestinal mu- 


cous membrane is the portal of entry 
of HBV in hepatitis transmitted by 


semen among homosexuals. An anal- 
ogous infection through the conjunc- 


tival mucous membrane is possible if a 

— tonometer or soft contact lens is used 
. first on an HBV-positive patient and 
included. tao D. d then placed on a second patient's eye. 
-A model for the spread of viral disease 
by tonometry exists in epidemic kera- 

. toeonjunctivitis caused by adenovirus 
- type 8. The inoculum of virus need not 
be large. In the ease of HBV, blood. 
plasma carrying the antigen can be 

diluted 1:10,000,000 and, given paren- 

terally, can induce antigenemia in the 


recipient.*' That hepatitis B infection 
can be transmitted through the con- 
junetiva is supported by the case of a 


nurse who accidently squirted HB,Ag- 


positive blood in her right eye, and 
then developed antigen-positive hepa- 
titis after an incubation period of 101 


 days.^ 


infection Among 
Medical Personnel 


The ophthalmologist also runs the 
risk of aequiring HBV infection by 


handling a soft contact lens coated 


with tears from an HB,Ag-positive 


individual. A small cut on the ophthal- - 
mologist's finger is sufficient portal 


of entry for transmission of the anti- 
gen. Ethyl alcohol is effective in 


destroying the infectivity of HBV, 
and should be used to disinfect contact 


tonometers.**^' To destroy infectivity 
of HBV by boiling, a 30-minute period 
is recommended.?**: The soft lens heat 
sterilizing unit sterilizes lenses by a 
heating to 80 C for 15 minutes. 

A greater risk to the ophthalmol- 


titis is called the "Surgeon's - Dis- 


.a needle. The small amount of blood 


! sufficient to cause hepatitis should. the 


Physicians and dentists at local medi- 
cal and dental. 
HBV seropositivity that was. 


titis B infection bas increased in the 
United States fer all age-groups." 


persons with rena! disease are having 
their life prolonged by dialysis, and 


ogist is exposure to HB,Ag-positive " racts develop. Among the increasing - 












































blood. Minor surgical procedures are 
often performed without the use of. 
gloves because the risk of bacterial : 
infection is minimal. However, gloves” 
are a protection not only for the 
patient but also for the surgeon. ‘The 
risk of infection in the operatii 1g roon 
is well known, tothe extent that hep 





ease," 9» ' During surgery, a glove ani 
the surgeon's finger can be pierced by 





inoculated into the surgeon's finger | 





patient carry HBA 
The. inereased dk of dhfection 
among medical and dental personnel. 
is refleeted in. serological surveys. 30-33 





conventions had im ; 








times higher than. that. among. 
comparative sociceconomie. sample of 
first-time blood donors. The seropos- 
itivity of these professionals .in-. 
creased sharply with age (and expo-. 
sure to patients) in contrast to that of 
the control groap, which did not 
increase in this manner. At particular” 
risk were the «dentists, who are- 
exposed to saliva, and the dental 
surgeons, who are exposed to both 
blood and saliva. In a study made in. 
Florida, dentists had a higher rate of- 
clinical hepatitis (6.7%) than did a. 
control group of lawyers (2.4%), and 
oral surgeons had the highest rate 
(21%) of clinical hepatitis.» In a- 
second survey of 1,245 dentists, the - 
rate of HBV seropositivity, which - 
indicated previoas infection, was 
13.6% and was higher than that found 
in the general population. 

Every year, thé incidence of hepa- 





Ophthalmologists will face increasing 
exposure to larger numbers of hepa- 
titis B carriers. Diabeties with renal 
failure are being treated by dialysis, 
and thus have am increased risk of 
acquiring hepatitis B infection. These . 
same patients often have diabetic 
retinopathy that would lead them to 
photocoagulation er vitrectomy. Older 


may. survive to ar age at which cata- 





i in of. persons sie have had — 


; suecessful organ. transplants, cata- 


- racts are a late complication because 


of the increased use of corticosteroids 
Surio surgery. | 


Reduction of 
Hepatitis B Infection 


"One. may wonder. how the risk of 
»patitis B infection can be reduced. 
history. of hepatitis. in association 








rug addietion should warn the oph- 
thalmologist that his patient may bea 

opatitis B carrier. If the number of 
hepatitis. B carriers increases to the 
point where they present a serious 
problem, then preventive measures 


Er 


will have to be taken. To protect the 




















atient, office personnel who come in. 


contact. with pene as well as the 
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ith blood. transfusion, diak rsis, or 
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physiclán himself may ow to be | 


tested for HB Ag to identify carriers. 
Sereening of p patients for surgical 
procedures may have to include 


HB,Ag. To suggest HB,Ag testing be 


done on patients scheduled for con- 
tact-lens fitting or tonometry would 
not be reasonable. 

A second. wayo of reducing the risk of 
hepatitis is to be certain that all 


instruments are well sterilized. In the 


operating room, destruction of HBV 
infectivity can be achieved by auto- 
claving for 30 minutes at 121.5 C, by 
dry heat for two hours at 170 C, or by 
boiling in water for 30 minutes." 
Where autoclaves are not available, 


HBV can be inactivated by chemical 


means, ie, by 30% to 90% ethyl or 
isopropyl alcohol, by formaldehyde, by 
phenolic germieides, by iodophor solu- 
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toni, and by gluteraldehyde. n" : These ES 
. methods of sterilization may ‘not. be `: 
| applicable to office: instruments. Sim- and 
ple wiping of a tonometer head with 


alcohol is not sufficient to destroy 
HB,Ag. Because decontamination of 


equipment used on. HB Ag positive- . : 


patients is very difficult, tonometers - 
or contact lenses used on such persons 


may have to be segregated from other 


equipment, and used only on HB Ag- 
positive patients. * 
"Transmission of the disease i is not 


always preventable. However, protec- — 
tion against the aleon is “possible 2 
by active and passive immunization, .- 
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nolarity of Tear Microvolumes 
ratoconjunctivitis Sicea 


i Jeffrey P. Gilbard; R. Linsy Farris, MD; Jaime Santamaria II, MD 


| * Determinations of tear film osmolarity 


í ¿were performed to evaluate their useful- 
ness ine diagnosing keratoconjunctivitis 


m sicca (KCS) and to evaluate the possible 
. role of slevated tear osmolarity in this 
-disorders pathogenesis. Tear samples 

were obtained. using a new technique that 
HW virtually: eliminates the problems. of reflex 
^ teasing and sample evaporation. T 
osmolarity of 36 samples. obtained. from 
.. 91 normal eyes averaged 302 5.3 (SD) 
. mOsm liter; 38 samples. obtained trom 30 
= KCS eyes averaged 343 +323 (SD) 
` mOsm/liter. The sensitivity of a single 
. meesurement was 94.7% 









Separate occasions from one . normal 
subiect ranged between 295 and 308 
mOsm./liter; those obtained from a KCS 
patient ranged between 312 and 424 


mOsm liter. Hyperosmolarity of the tear - 


filimin KOS may play an. important role in 
inducing the disease seen in the cornea 
E nA conpanctive, zl 
Rd ae Ophthalmol 96:677-681, 1978) 


s the designation “dry eye” sug- 
P 1 | sets. the most remarkab’e char- 
"acteristic in patients with keratocon- 
junetivitis sicea (KCS 








3 is the reduction 
— in tear secretion.’ Indeed, this reduc- 
tion in tear secretion fortis: the basis 
. for the widely used, but imadequate, 
: Schirmer test. 
-. Yet the precise. cherie n by 
nich the pathologic changes cecur in 
= the cornea end conjunctiva in this 
E isorder has remained unelear. The 
- most widely pursued theory, amd that 
= which f Terms the rationale for eurrent 
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v 7% and the specif- 
‘icity was 93. 755. Tear samples taken on 


pring 


— forms of treatment, has suggested 
that the reduced tear secretion results 


in incomplete wetting of the cornea 
and conjunctiva. This theory, how- 
ever, encounters several major prob- 
lems. First, eyes affected by KCS 


rarely appear dry.'* Scherz et al’ have 
found that mean tear volume in 


patients with KCS is only about 25% 


less than that of normal subjects. 
Moreover, it has been shown by Lemp 
. etal*that KCS patients may have tear 
. film breakup times in excess of ten 


seconds—a period of time that exceeds 
the average five-second interval be- 
tween blinks? and falls within the 


range for normals.' Finally, Hender- 


son'' has been able to conduct a follow- 


.up study on 30 KCS patients who had 


their puncta sealed, a procedure that 


Appears to conserve tear volume. 


Sixty-seven percent of his patients 


experienced no perceivab!e change in 


the signs or symptoms of their ocular 


disease. 
several individuals, including 
. Holm," Haas,’ and Shearn" have 


suspected that the changes in the 


cornea and conjunctiva occur as a 


direct result of a general disease 
process rather than being secondary 
to decreased tear secretion. This possi- 
bility appears to be ruled out by the 
many reports in the literature, the 
most recent by Scherz and Dohlman,'* 
of KCS developing after dacryoaden- 


ectomy. The pathologic changes seen 


in the cornea and conjunctiva in these 
cases are, aceording to Sjógren, iden- 
tical to those seen in classic KCS.' It is 
evident, therefore, that one need not 


invoke the involvement of an addi- 


tional disease process unrelated to 
decreased tear secretion. 


Von Bahr was the first to suggest 


that tear film osmolarity would be a 
function of tear secretion and evapo- 


ration, and that decreased secretion 


A would lead to Sirens: osmolarity 
. Balik appears to have been the first to 
suggest that the corneal and conjunc- 
tival 
explained on the basis of an increased a 


the tear film.” He rejected this expla- 


that they required 5 pl of lacrimal | 


KCS patients - 


Mishima et al" have demonstrated 
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changes in KCS could be 


“concentration of sodium: chloride” i {m 


nation, however, when he was: unable 
to demonstrate this increase. His” 
results were corroborated y "Mast- G 
man et al who found the average total - 
osmotic pressure of tear fluid in KCS - 
patients to be only 6 mOsm/liter ' 
higher than normal" Around ten. 
years later, however, Mishima et al. 
were able to study the tear osmolarity - 
in six KCS eyes and demonstrate an 
elevation of about 25 mOsm/liter.'* 
The collection of tear samples posed - 
a major problem in these previous . 
studies. Samples collected in a way . 
that would induce reflex tearing - 
would artificially lower the value — 
obtained for in vivo osmolarity. Balik : 
obtained his samples by inserting . 
Bang's paper into the conjunctival | sac 
for five minutes, much like Schirmer 
strips." Mastman et al'* used a 10 pl 
pipette to obtain their samples. The 
problem with a pipette this size is that 
its tip is too large to fit into the lower - 
tear meniscus without making contact | 
with the lid margin and/or eonjune- | 
tiva. As a result, the tear sample is- 
diluted by reflex. tearing. Adding to | 
the problem of reflex tearing in the 
study of Mastman et al was the fact 


fluid—a relatively large volume, par- ` 
ticularly in light of the recent work by - 
Scherz et al’ who found tear volume in — 

to average only — 
4.8 + 0.4 (SEM) pl. In some of the © 
patients in the Mastman et al study, - 
tear samples were collected from the 
inferior fornix. This would also serve 
to lower their measurements falsely. 
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Fig 1.—Materials used for tear sampling. 
Penny, 18.5 mm in diameter, included for 
size comparison. 


that for normal eyes the tear osmo- 
. larity in the fornix is about 5.2% lower 


than that in the tear meniscus. 

In their study of tear osmolarity in 
KCS, Mishima et al'* used a smaller 
pipette and required a smaller tear 


. volume. They would first aspirate oil, 
. then their tear sample, and then more 


oil in order to prevent evaporation. 
The very small inside diameter of this 
smaller pipette, however, made it very 
difficult to aspirate oil and later the 
tear sample. Using Mishima’s tech- 
nique, we were unable to aspirate tear 
fluid without accidentally pulling out 
of the tear strip and aspirating air as 
well or contacting the eye and 
eliciting reflex tearing. 

A new study was conducted in 
which determinations of tear film 
osmolarity were performed in order to 
evaluate their usefulness in diag- 
nosing KCS and the possible role of 
elevated tear osmolarity in this disor- 
der’s pathogenesis. Tear samples were 
obtained using a new technique that 
virtually eliminates the problems of 
reflex tearing and sample evapora- 
tion. 


MATERIALS AND METHODS 


Tear osmolarity was measured in 38 
samples obtained from 33 normal eyes, and 
in 38 samples obtained from 30 KCS eyes. 
The normal patients ranged in age from 15 
to 78 years, while the KCS patients ranged 
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Fig 2.—Tear osmoiarity in conjunctivitis, normal eyes, and KCS. 


in age from 22 to $5 years. Tear osmolarity 
determinations were also performed on 
eight eyes with cenjunctivitis. Only those 
eyes that had neither received drops on the 
day of the sampling, nor ointment the 
night before, were included in these three 
groups. Diagnosis of KCS was based on the 
characteristic symptoms of this disorder 
along with at least one of the following 
signs: (1) debris ir the tear film, (2) a tear 
film that appeared more viscous than 
normal, (3) diminished marginal tear strip, 
or (4) superficial punctate staining with 
fluorescein. Samples were taken from both 
KCS patients and controls on the same 
days and in the same rooms. 

In ten randomly selected KCS patients, 
eyes were also examined for tear film 
breakup time. 


Method of Tear Sampling 


Capillary tubes were drawn out to an 
outside diameter cf about 0.2 mm, and 
their unaltered ends were inserted into 
about 11 em of polyethylene tubing. Sepa- 


rate capillary tubes were filed with 
approximately 1 em of immersion oil (Car- 
gailles B), and the column of oil was fixed 
in position about 2 mm from the end of the 
tube by sealing the opposite end with 
modeling clay (Fig 1) Patients were 
stabilized and eyes were visualized with a 
slit-lamp biomicroscope. Care was taken 
not to shine the slit-lamp light beam on the 
cornea. Subjects were asked to look up, and 
the fine tip of the empty capillary tube was 
touched to the lower tear meniscus. 
Samples of 0.1 to 0.4 ul were rapidly 
obtained via capillary action. Samples were 
immediately blown into the second capil- 
lary tube containing the immersion oil. A 
very small portion of the sample was left in 
the original tube in order to prevent air 
from entering the oil with the aqueous tear 
fluid. The sample was stored at room 
temperature, and later was rescued with a 
second fine-tipped capillary tube that 
readily accepted the sample with gentle 
suction. Studies indicated that samples 
could be stored at room temperature for 
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OS samples of a single subject obtained on the. same occasion. Right eyes ' were e away 


sampled before left eyes. 


the variation would be within a single n 
KCS patient and a single normal 
subject. In order to answer this ques- 
tion, we observed a normal subject 
and a KCS patient over a course of - 
several weeks. Samples were taken at- 
least four days apart. While the tear 
osmolarity of the normal volunteer 
. ranged between 295 and 309 mOsm/ 


liter, the tear osmolarity of the KCS 
patient ranged between 312 and 356 


-mOsm/liter and (OD) between 316 


and 424 mOsm/liter (OS) (Fig 4). This 
KCS patient demonstrated no superfi- 
cial punctate staining with fluores- 


cein, had a tear film breakup time of 
21 seconds (OD) and 20 seconds (OS), © 
and had basic secretion test values . 


(Schirmer test with proparacaine hy- 


. drochloride) of 3 mm (OD) and 2 mm 
. (OS). This patient was able to reflex : 
. tear, however, as demonstrated by the © face... 


faci. du when a Schirmer. it tes 


| (Schirmer. test without. proparacai: 
"was performed minutes. afte 
film. breakup time. (BUT) th 
eye ~ wet 5 completely in five 


Vaer at. al o (Table Dn iii is impor - 
tant. to note that, as in | the ; ser ie 


ability: to ing: e the ae an ts 
. disease in KCS results from an incom- 
plete wetting of the preocular. sur- 
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decreased refiex tearing in our study. 
Furthermore, there was a great diver- 
sity among cur patients in terms of 
the severity cf their disease. How the 
severity of disease in our KCS popula- 
tion compared with that in the six 
eyes studied by Mishima et al is 
unclear. 

The sensitivity and specificity of 
tear osmolarity determinations were 
superior to the sensitivity and specif- 
icity found by van Bijsterveld for the 
Schirmer 1 test; In his study, van 
Bijsterveld found the sensitivity of 










the Schirmer 1 test to be 85% and the | 
specificity S375 In four of our KCS 
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| - Table 1 —Tear Osriciarity and 
Sere "Tear Film Breakup Time i in Ten 
| KCS Patients - 
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^A patients were women. 


patients we were. able to perform 
basic secretion tests minutes follow- 


ing tear sampling. In one of these | 


patients we were also able to perform. iz 


a Schirmer 1 test (Table. 2). Tear osmo- ` 

larity determinations classified all — 
eight eyes. correc Using van Bij- 
sterveld's upper limit for KCS eyes © 








(5.5 mm) the basie secretion test 
misclassified five of the eight eyes, 


and the Schirmer 1 test misclassified 
both left and right eyes of patient 11. 
It should be mentioned that patients 
11 and 14 had particularly subtle cases - 
of KCS. 

We have not yet conducted a careful 
study comparing the diagnostic use- - 
fulness of tear osmolarity determina- 
tions with the usefulness of Rose 
bengal staining. Sjógren and Bloch" 
have noted that Rose bengal staining 
can give false positive results in 
ebronie conjunctivitis and. staphylo- m 
coecal conjunctivitis. One of our. o 
patients in the conjunctivitis group. - 
was diagnosed as having chronic 
conjunctivitis. The tear osmolarity 
determinations did not give a false 
positive result. 

No rigorous attempt was | made in 
this study to correlate overall severity 


of disease with a single measurement 
of tear osmolarity. 
: variability seen within the single KCS 
| patient. we Observed. over time, it 


In light of the 


+ 






P k ‘Table 2.— Tear Osmolarity ard Schirmer Test Results in Four KCS Patients 


Tear Osmolarity,- 
mOsm/Liter 


318 
323 


^^ -*Aj patients ware women. - 


r appears that it could be deceptive to 
evaluate severity from a single mea- 
surement. It may ultimately prove 
- possible, however, to correlate severi- 
-ty with an average of multiple 
surement taken over a course of 







Laess, at this point we 


can state thatw e were impressed with 
the subtlesy cf cf the disease in patients 
AX and 14, patients with tear osmolar- 
“ities that were among the lowest in 
-our KES population, and with the 








severity of disease in patient 5, the - 


patient with the highest fear film 
osmolarity in this study. mE 
Pathogenesis.—As Balik” originally 


noted, the pathologic changes seen in- 


the cornea aac conjunctiva in KCS' 
can be readily explained by increased 
tear fim osmolarity. An abnormally 
Us iori tear film is Praia of 
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Basic 
Secretion Test, 
mm/5 min 


Schirmer 1 Test, 
mm/5 min 


Complete 
11.5 


occur in the cornea and conjunctiva. 

. It has been observed that, in KCS, 
Rose bengal usually stains the lower 
two thirds of the cornea, but leaves 
the upper third unstained," and it 
appears that the tissue damage is 
more severe in the lower portion of 
the cornea. Mishima has observed 
that, in the absence of blinking, 
mixing does not occur within the 
precorneal tear film. Brown and 
Mishima have demonstrated that a 
temporary isolated region of hyper- 
tonieity can occur within an otherwise 
isotonic tear film. In KCS it seems 
that the upper portion of the cornea 


would be the region most exposed to 


the recently secreted and relatively 
dilute tear fluid spread inferiorly by 
the upper lid. Incomplete mixing of 


the tear film with blinking could 


permit the upper portion of the tear 
film to remain less hyperosmotic than 
the portion covering the lower part of 
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the cornea. This would account for the :. 
less. severe tissue damage generally : 
seen in the upper dod of. the 
cornea. * 

The changes seen in the cornea à and. 
conjunctiva are thus consistent with 
those that one would expect to see in - 
response to a tear film of elevated | 
osmolarity. We have been successful’ 
in demonstrating this elevation of. 
tear osmolarity in KCS. In addition to. 
its value diagnostically, this finding 
has major therapeutie implications: 
treatment in KCS should include the 
aim of lowering. tear film onpolutit: 
to normal. E 

We have recently had the oppor- : 
tunity to obtain tear samples. from. 
three KCS eyes around one hour after 
the instillation of artificial tear solu- 
tions. The tear osmolarity in all three 
eyes was elevated, and we obtained 
values of 322, 345, and 379 mOsm/. 
liter. This finding would suggest that 
it may be wise to replace current. 


solutions of lower osmolarity. 
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"Bichroricsimpleglaucoma ^ Therapy with PHOSPHOLINE / 
-Biglaucoma secondary to aphakia IODIDE should employ the lowest effec- P 

: tive concentration. Therefore, the logical a 
mimize intraocular pressure choice for initiation of therapy is the Pm 3 


Fatt 


0.03% strength—which probably has no 
greater potential for side effects than 
pilocarpine. | 

g Starting with this lowest concen- 
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strengths of 0.06%, 0.125%, or 0.25% m 
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itor for topical use : 
Indications: Glaucoma - Chronic. open- -angle dinde 


Subacute or chronic angle-closure glaucoma after iridectom Or. 


where surgery is refused or contraindicated. Certain ne eit 
secondary types of glaucoma, especially glaucoma follo ng 
Cataract surgery. 

Accommodative esotropia — -Concomitant esotropias / 
significant accommodative component. aS 
Contraindications: 1. Active uveal inflammation. - d 

2. Most cases of angle-closure glaucoma, due to the DO 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. - 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great — 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticnct cte duc idtioft because of possible — 
respiratory or cardiovascul 

3. Caution should be o eating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 






tions for myasthenia gravis, because of possible adverse additive — 


effects. 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where hend isa quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed imrnediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 


muscle weakness, respiratory difficulties, or cardiac irregularities — 


occur. 3 
5. Patients receiving PHOSPHOLINE IODIDE who areex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 


warned of the additive systemic effects possible from absorption E 


of the pesticide through the respiratory tract or skin. During 


periods of exposure to such pesticides, the wearing of respiratory . 


.masks, and frequent mea pne ELE qhanges De be 
advisable. rem 
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6. Lens opacities occurring in patients und ar tre tment iot TR 
glaucoma with PHOSPHOLINE ODICE have been reported 
and similar changes have been produced ex mentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. ee 

7 Paradoxical i increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- - 
ing.a sympathomimetic mydriatic such as phenylephrine. - 
Overdosage: Antidotes are atropine, 2 mg parenterally: - 
PROTOPAM® CHLORIDE (pralidoxime chloride). 25 mg per ko 
intravenously, artificial respiration should be given if necessary. . 
How Supplied: Four potencies are available. 1.5 mg UM 
for dispensing 0.03% solution; 3.0 mg 
solution; 6.25 mg package for 0.12596 solution; 12. 5 mg 
package for 0.25% solution. Also contains potassit 
(sodium hydroxide or acetic acid. may have been incorporated to 
adjust pH during manufacturing), .chlorobutanol (chloral deriva- 
tive}, mannitol, ‘boric sonang 7 iccate adum ce 
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TUOSWITCH I 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 

m up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 





The Autoswitch Il is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don't have time 
to do without it. 
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PROJECTOR LAMP MUSCLE BLINKER FIXATION 


MANUAL OVERIDE 








j 456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
i Ce C f Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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Manufactured by diversatronics inc. 





DAY TIME and NIGHTTIME 


Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


of uses over the past 20 years. 
NEOSPORIN ` 


Ophthalmic Ointment 


NEOSPORIN . Li : 


Ophthalmic Solution 
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Research Triangle Park | 
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NEOSPORIN" 
Ophthalmic 
Solution Sterile 
(Polymyxin B- 
\eomycin-Gramicidin) 


Each cc contains: Aersporin ® brand 
Polymyxin E Sul =000 Units; neomycin 
sulfate 2.5 mg (equiveent to 1.75 mg meo- 
mycin base) gramiczicn 0.025 mg. Vehicle 
sontains alcohol O 5% thimerosal (preserva- 
tive) 0.001%and the active ingredients 
propylene g’ycol, polyoxyethylene pciy- 
oxypropylene comoownd, sodium chloride 
and purified water 


NEOSPORIN" 
Ophthalmic 
Ointment Sterile 


(Polymyxin B- 
Bacitracin-Ne mycin) 


Each gram contains: eerosporin* brand 
Polymyxin E Sulfate — OO Units; zinc baci- 
tracin 400 Units; necmycin sulfate 5 mg 
(equivalent *o 3.5 mc neomycin base! 
special white petrclat jm qs 

Brief Disclosure below applies to the solu- 
tion and oin*ment. 

INDICATIONS: For t short-term treatment 
of superficial externa ocular infectio^s 
caused by organisms susceptible to one or 
more of the antibicties. 


ICONTRAINODICATIOTf'S: 
ntraindicated ir these persons whc have 
hown sens tivity to amy of the components 


WARNINGS: 

Prolonged use-mav result in overgrowth of 
inonsusceptible orgamsms. Ophthalmic Oint- 
ment may retard coral healing 


PRECAUTIONS: 
Culture and suscepticil ty testing should be 
performed curing treatment. 

Allergic c-oss-reactcns may occur which 
could prevent the us= of any or all of the 
following artibiotics for the treatmen: of 
future infections: kamamycin, paromomycin, 
streptomycin, and possibly gentamicm. 


"ADVERSE REACTIONS: 
Neomycin is a not umcenimon cutaneous 
sensitizer. Articles in he current literature 
indicate an :»ncrease in the prevalence of 
persons allergic to neomycin. Complete 
literature available cr request from 
Professional Services Dept. PML. 
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A New Look 
for the 1977 


Red and Blue Books 


Those familiar Red and Blue Books, 
published by the American Medical 
Association's Center for Health Services 
Research and Development, now have 
new size. . .new format. . .new data. As 
a result, you will find them more useful 
and convenient than ever. Here's a closer 
look at the 6th annual edition of these 
authoritative volumes: 
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Chlorobutano! 0.4%, Benzalkonium Chloride 
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hydrate, Sodium Bisulfite, Sodium Phosphate 
Anhydrous, and Distilled Water, q.s. 


ACTION: Conjunctival vasoconstriction 
through local adrenergic effect. 


INDICATIONS: For use as topical ocular 
vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to 
any of the components of this preparation. 


WARNINGS: Hypertensive crisis may result 
from the use of any sympathomimetic medica- 
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having narrow angle glaucoma. Do not use with 
any hydrophilic silicone soft contact lens. Keep 
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who might have hypertension, or cardiac ir- 
regularities, or hyperglycemia (diabetes), or 
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ADVERSE REACT!ONS: Pupillary dilation 
may occur with increase in intraocular tension, 
systemic effects (such as hypertension, cardiac 
irregularities and hyperglycemia) may ensue. 


DOSAGE AND ADMINISTRATION: One to 
two drops instilled into the conjunctival sac. 
Effect lasts approximately three hours and 
subsides slowly. 


HOW SUPPLIED: 15cc plastic vial with 
dropper tip. 
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Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


' Pacific Medical Center, San Francisco 94115 


Metastatic Coccidioidal Endophthalmitis 


John E. Cutler, MD; Perry S. Binder, MD; T. Otis Paul, MD; John F. Beamis, MD 


€ A severe granulomatous iridocyclitis 
developed in association with a cavitary 
pulmonary lesion in a 29-year-old man. 
The initial diagnosis and treatment was 
for pulmonary tuberculosis with tubercu- 
lous uveitis. Although the pulmonary 
lesion improved with antituberculous 
therapy, the condition of the eye deterio- 
rated. An anterior-chamber tap was posi- 
tive for Coccidioides immitis, and the 
patient was treated with intravenous and 
two intracameral injections of amphoter- 
icin B. The eye wes ultimately enucleated 
three weeks after the initial intracameral 
injection, and vet was culture-positive for 
the organism. Histopathologic examina- 
tion disclosed diffuse involvement of the 
anterior segment, with multiple spherules 
present within the iris and limbus. 

(Arch Ophthalmol 96:689-691, 1978) 


occidioidamycosis is an infectious 
disease caused by the fungus 
Coccidioides immitis. The disease is 
endemic in the semiarid areas of the 
southwestern United States and Mex- 
ico, affecting most heavily the San 
Joaquin Valley of central California. 
It is genera ly acquired by inhalation 
of spores of the organism found in 
contaminated soil. The infection ordi- 
narily results in only a mild respira- 
tory illness, but in rare eases, less than 
0.195, a disseminated form of the 
disease develops in which lesions may 
be found throughout the body. 
Ocular involvement in ceecidioido- 
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mycosis is rare, though it is now being 
recognized with increasing frequency. 
Early reports merely presumed ocular 
involvement when choroidal lesions 
were observed in patients with dis- 
seminated disease.** The first pub- 
lished case of intraocular involvement 
confirmed by histopathology was in 
1958,° and since then, seven additional 
documented cases have been re- 
ported.*'* Of these, in only two was 
the diagnosis firmly established by 
anterior-chamber aspiration prior to 
enucleation." 

We report a case of intraocular 
coccidioidomycosis that apparently re- 
sulted from hematogenous spread 
from an isolated pulmonary lesion. 
The diagnosis was established by 


culture of an anterior-chamber aspi- 
rate prior to enucleation, and con- 
firmed by histopathology. Addition- 
ally, the organism was cultured from 
the enucleation specimen, in spite of 
the fact that the condition had been 
vigorously treated with both intrave- 
nous and intracameral amphoteri- 
cin B. 


REPORT OF A CASE 


A 29-year-old sailor was residing in 
southern California in January 1976, when 
a febrile illness developed that was charac- 
terized by a productive cough. He was 
given oral erythromycin for suspected 
Mycoplasma pneumoniae, and his cough 
subsided during the next two months. He 
was well until July 1976, when he developed 


Fig 1.—Right eye demonstrating large iris nodules (arrows) (original magnification 


x 172). 
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tearing, photophobia, and blurred vision in 
his right eye while he was at sea. He was 
referred to the nearest US military 
medical facility in Japan, where he was 
found to have a severe granulomatous 
iridocyclitis with iris nodules, posterior 
synechiae, and vision reduced to light 
perception (Fig 1). Examination of the left 
eye was normal. He was treated with 
topical cycloplegics, topical 1% predniso- 
lone acetate, and oral prednisone, and the 
uveitis initially improved. A chest roent- 
genogram showed a cavitary left upper- 
lobe lung lesion, and sputum smears were 
reported as positive for acid-fast bacilli 
(AFB). Initial skin test results for tubercu- 
losis, histoplasmosis, and coccidioidomy- 
cosis were negative, but the results were 
considered invalid because the patient had 
been receiving steroids. A diagnosis of 
pulmonary tuberculosis with tuberculous 
uveitis was made, and the patient was 
given systemic antituberculous therapy. 
Before sufficient time had passed to read 
the sputum cultures for AFB, the patient 
was transferred to the Naval Regional 
Medical Center, San Diego. 

Therapy with systemic antituberculous 
drugs was initially continued, while the 
right eye was treated with cycloplegics, 
mydriaties, topical 1% prednisolone ace- 
tate, and periocular injections of triamcin- 
olone diacetate. The lung lesion improved 
rapidly, but the right eye began to deterio- 
rate. Oral prednisone was tried again 
without success. The iris nodules enlarged, 
and the posterior synechiae progressed to 
include most of the pupil. The corneal 
keratic precipitates, which were initially 
small, enlarged, and took on a “mutton- 
fat” appearance. A ciliary body staphyloma 
appeared superonasally, and a secondary 
glaucoma developed. Vision of the right 
eye was again reduced to finger counting, 
and the fundus could not be visualized 
because of keratie precipitates and fibri- 
noid debris on the anterior-lens capsule. 

In early October, the tuberculosis culture 
reports were received from Japan, and the 
results were negative. Skin tests and sero- 
logic testing to rule out pertinent granulo- 
matous diseases were consequently re- 
peated. A second-strength coccidioidin skin 
test was performed when the repeated 
first-strength test was negative, and on 
this occasion it was positive at 11 x 18 mm. 
At the same time, the coccidioides serology 
was found positive at a dilution of 1:16. 

On Oct 8, 1976, a diagnostic aspiration of 
the anterior chamber was performed, and 
the aspirate was plated on Sabouraud's 
fungus medium. A direct smear was nega- 
tive, but within 72 hours the culture was 
positive for fungus, which was subse- 
quently identified as C immitis (Fig 2). 
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Fig 2.—Photomicrograph of culture demonstrating alternating arthrospores character- 
istic of Coccidioides immitis (lactose phenol cotton blue, original magnification 
x 400). 
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Fig 3.—Histopathologic appearance of iris tissue showing foreign body giant cell and 
partially necrotic coccidioidal spherule (hematoxylin-eosin, original magnification 


x 100). 


The patient was given increasing doses of 
intravenous amphotericin B. A lumbar 
puncture was performed, which showed no 
evidence of CNS disease. A bone scan and a 
gallium scan were likewise negative. 

On Oct 15, 1976, the patient was treated 
with an anterior-ehamber injection of 25 ug 
of amphotericin B diluted in sterile water 
to a volume of 0.1 ml. When this failed to 
produce a response, it was repeated on Nov 
4, 1976. Within a few days, the eye had 
become prephthisical, while the staphy- 
loma continued to increase in size. 

Enucleation was performed on Nov 8, 
1976. The eye was removed intact, and the 
orbit was foumd tc be free of disease. 
Specimens of conjunctiva, aqueous, vit- 
reous, and iris were cultured. The specimen 
of iris was culture-positive for C immitis. 


Fig 4.—Coccidioidal spherule found in iris 
containing characteristic endospores sur- 
rounded by refractile wall (hematoxylin- 
eosin, original magnification x 400). 
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_ Postoperatively the patient was Hostinued 
2 gimen of intravenous amphotericin 
total cose of 2 gm, and to date has 
wed no evidence of active disease 
femically orn the left eye. — 














HISTOPATHOLOGIC FINDINGS 

Gross examination showed a 
runken globe measuring 20 mm in 
. diameter with a staphyloma just 
posterior to the limbus superonasally. 
Serial sections were prepared with 
. hematoxylin-eosin, PAS, and Grid- 
-ley's stains. MEE S 
3 “The circameerneal. wes were 
l “thickened and infiltrated by collec- 
“tions of acute and chronic inflamma- 
tory cells. The infiltration extended 
anteriorly into the peripheral cornea, 
perfieially forming an inflamma- 
"pannus. The corneal stroma 
n giicsness, and was likewise 
d by collections of inflamma- 
i 5 Areas of the nasal limbus 
replaced by necrotic. inflamma- 



























cells. In these areas, there were 
“multiple spk erules | ‘morphologically 
consistent with C immitis. Some of 
these were partially neeretie, but 
others retained their characteristic 
.endospores. Numerous giant cells 
HE were. also present (Fig 3 and 4). 
: similar asecrotizirg granuloma- 
nilammation oecupiec the ma- 
of the anterior chamber and 
yrs of the posterior chamber. The 
Tris vas almost completely destroyed 
- by the inflammatory process, though 
< its outlines were still discernible. The 
" anterior portions of the c Hary body 
were partially necrotic and were 
incorporated within the inflammatory 
ansudate, whieh in turn was adher- 
nt to the anterior surface of the 
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tory transudate and granulomatous 


sis associated. with Jensen's 





partially degenerating lens. Posteri- 


orly in the ciliary body, the inflamma- 


tory transudate and the number of 


inflammatory cells were greatly re- 
duced. The posterior portions of the 
eye were relatively normal except for 
the presence of inflammatory cells 
cupping the retinal veins. The internal 


limiting membrane of the retina was 
lined in many areas by inflammatory 
cells and inflammatory debris, which 


appeared to have been dispersed from 


the anterior portion of the globe. The - 


optic nerve showed no evidence of 


inflammation. 


COMMENT 


Ocular involvement with C immitis 
may occur in a number of ways. 
Involvement ean be limited to the 
external aspects of the globe. A 
review of the literature conducted by 
Rainin and Little produced reports 
of four confirmed «cases and ten 
presumed cases of conjunctivitis. The 
same review included two confirmed 


eases of external involvement limited 


to the optie nerves. 

Intraocular involvement can mani- 
fest as a choroiditis, as in most of the 
early reports,"* or as an iridocyclitis, 
as in our case.^^" Reports of coccid- 
ioidal iridocyclitis describe a clinical 


picture that is remarkably consistent. - 
The most prominent features include 


keratic precipitates, iris nodules, 
aqueous cells and flare, and posterior 
synechiae. The large iris nodules seem 
to be a universal and characteristic 
feature, although they may not be 
present early in the course of the 
disease. In our case, severe involve- 
ment of the ciliary body was evident 
by the appearance of a large staphy- 
loma in that area. One other published 
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death of the patient or the enucleation — 


-and the absence of involvement else- - 
where, the decision was made not. to 


medieations. The. eye was enucleated © 


positive in spite of intravenous and . 


include skin tests. and serologic tests i 
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case has bo déseribed as "avi. 
involvement with a large ~ ciliary 
staphyloma.' ss 

Ours is the third case in which the 
diagnosis of intraocular coccidioido- 
mycosis was firmly established by | 
aqueous culture prior to either the - 


of the eye.*? In the first case,’ because 
of extensive involvement of the eye, — 


treat with potentially toxie antifungal- 


one month after the diagnosis was 
established. In the second case,’ the 
patient was treated with intravenous 
amphotericin B, but that eye also was 
lost In our ease the disease pro- 
gressed and the eye remained culture ` 






































intracameral amphotericin B treat- 
ment. 7 
Levitt? was the first to suggest the’ 
possibility of primary coecidioidomy- - 
cosis of the eye. Our ease further 
demonstrates that ocular involvemer.: n 
ean occur in the absence of widespread : 
disseminated disease. For this reason, — 
the laboratory workup for uveitis, — 
particularly in endemic areas, should 


for coccidioidom yeosis. The value: of. 
diagnostic aqueous aspiration in se- 
lected patients. is supported. by our. 
experience. With a high index of. 
suspicion, perhaps early diagnosis — 
based on aqueous aspiration may. 
make this condition amenable to 
therapy before tissue destruetion is. 
irreversible. | | 


William H. Spencer, MD, Eye Pathology Labo- 
ratory of the Pacific Medical Center, San Fran- 
cisco, analyzed this case. Figure 4 was provided 
by the Pacific Meme Center. | 


joidomycosis: Case report and review. Arch. 
Pathol 92:191-195, 1971. 
10. Rainin EA, Little HL: Ocular seeded: i 
mycosis: A clinicopazhologic case report. Trans . 
Am Acad Ophthalmel Otolaryngol T6(3): 645-651, 
1972. | 
11. Bell L, Font EL: Granulomatous anterior 4 
uveitis caused by Coceidioides immitis. Am. J 
Ophthalmol 14:93-98, 1972. 
12. Chandler JW, Kalina RE, Milam DF: 
plantation. Am J Ophthalmol 


74:1080-1085, 
1972. , 





* r H 3» rr SW ~ -iN "F FEE PE 
puros n TV EA "Vr "i s Pi TENDS 


3 n -— m xs y - EN ere ^ ; 9 
aah aAA a SE eo -oE ER TZ CA NEST F apo: aud 
t LI ‘a r $ 





Pe 
: 


vue in) be = 


oT ey Bre SUIS a 


Mesectodermal Leiomyoma of the 
Ciliary Body Associated With a Nevus 


Frederick A. Jakobiec, MD, Takeo Iwamoto, MD 


* Aciliary body tumor that was believed 
clinically to be a malignant melanoma 
developed in a 28-year-old woman and led 
to enucleation of her eye. The light micro- 
scopic appearance of the tumor was inter- 
preted by light microscopy as a neuro- 
genic neoplasm, possibly a choristoma- 
tous astrocytoma. Electron microscopic 
studies disclosed the smooth muscle 
origin of the tumor. Results of experi- 
mental embryologic studies performed on 
lower animals have proved that the neural 
crest contributes most of the connective 
tissues, "mesectoderm," of the clobe and 
orbit in these species. The occurrence of 
hybrid neurogenic-myogenic tumors in 
the human eye supports the applicability 
of these embryologic discoveries to man. 
The association of a pigmented nevus 
with the present tumor is additional 
evidence of the neural crest origin of 
mesectodermal leiomyomas, since mela- 
nocytes are well-recognized descendants 
from the neural crest. 

(Arch Ophthalmol 96:692-695, 1978) 


mooth muscle tumors of the ciliary 
body are generally composed of 
spindle cells and resemble fascicular 
leiomyomas elsewhere in the body.' A 
very rare variant of intraocular leio- 
myoma has been described that 
resembles more a neurogenic than a 
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myogenie tumor by virtue of the 
widely spaced arrangement of the 
tumor cell nuclei set within a fibrillary 
cytoplasmic matrix. These tumors are 
referred to as mesectodermal leiomyo- 
mas^' because of their presumed 
origin from the neura! erest, which 
appears to contribute most of the 
connective tissues of the uvea, ciliary 
body, and orbit.-* The present case is 
reported because of the association of 
a pigmented nevus contiguous to the 
tumor, which is a feature that lends 
credence to the neural erest origin of 
mesectodermal leiomyoma. 


REPORT OF A CASE 


A 28-year-old woman was examined in 
January 1963 for the complaint of blurred 
vision in the right eye, which could be 
corrected to 20/49. (In May 1961, on a 
routine ophthalmologic examination, the 
vision in that eye could be corrected to 
20/20 and no abnormalities were noted). 
There was a slight cireumciliary flush in 
the right eye, th» pupil was small and 
reacted sluggishly to light, and there were 
cells in the anterior chamber and vitreous. 
The diagnosis of anterior uveitis was made 
and the patient was treated with dexa- 
methasone (Decadron) and a mydriatic. A 
week later the eye was white, corrected 
vision was 20/30, and there were fewer 
cells in the vitreous and the anterior cham- 
ber, but with the pupil dilated, a peripheral 
retinal detachment near the ora serrata 
was observed. This area transilluminated 
poorly. One month later, when the vision 
remained 20/40 :n the right eye, the 


patient was referred for c®sultation. 
There was episcleral injection temporally 
corresponding to an intraocular mass 
situated behind and applied to the lens; the 
tumor protruded from the ciliary body in a 
rounded, globular shape from the 7- to 10- 
o'elock position. The tumor was solid- 
appearing, brown, and transilluminated 
light poorly. The clinieal diagnosis was 
malignant melanoma of the ciliary body 
ard the eye was enucleated. During 14 
years of follow-up, the patient has had no 
further problems. 





Fig 1.—Right globe showing large globular 
ciliary body tumor situated temporally with 
detached peripheral retina (hematoxylin- 
eosin, original magnification x 174). 
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Fig 2.—Highly vascular tumcr does not invade sclera. Arrow on ^» UA WIR. DIVEN i ak 

left indicates residual ciliary nuscle; arrow on right points to part Fig 3.—Tumor cell nuclei are widely spaced within fibrillary 
of pigmented nevus (hematoxylin-eosin, original magnification cytoplasmic background that lacks fasciculation (hematoxylin- 
x 25). eosin, original magnification x 160). 





: i i Fig 5.—Area of tumor composed of elongated cells with fibrillar 
Fig 4.—Size and shape of nuclei vary. Arrows point to cells that processes that are suggestive of astrocytes. Note large hyper- 





have eccentric nuclei and resemble small ganglion cells (hema- ^ Chromatic nuclei (hematoxylin-eosin, original magnification 
toxylin-eosir, original magnification x 375). x 375). 
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Fig 6.—Pigmented lesion located at poste- 
rior margin of main tumor. Inset, ortho- 
chromatic nevoid cells (hematoxylin- en eer 
eosin, x35; inset, bleached preparation, de 95. 7 o ud ek d x e J AS y 
x 375). ce 1 oe oce 2 f 2 m MA SORE a ^. ; 4 


PATHOLOGIC FINDINGS 


A large oval tumor was situated 
within the ciliary body, where it 
replaced a considerable portion of the 
smooth muscle mass as well as 
extended into the peripheral choroid 
(Fig 1). There was a pseudoadenoma- 
tous proliferation of the overlying 
pigment epithelium and an overlying 
partial retinal detachment with sub- 
retinal exudate. The sclera was not 
invaded (Fig 2). An enlarged ciliary 
nerve coursed into the tumor. The 
tumor was highly vascular (Fig 2) and 
was composed of a single population 
of cells with rounded nuclei and an 
occasionally prominent nucleolus. 
These nuclei were surrounded by large 
amounts of eosinophilic fibrillar cyto- 
plasm with indistinct outlines that 
imparted an overall appearance of 
hypocellularity (Fig 3 and 4). In some 
areas the cells were more elongated 
and resembled pilocytic astrocytes 
(Fig 5). Many tumor cell nuclei were 
abnormally large and hyperchromatic 
(Fig 4 and 5); no mitotic figures were 
identified. Small amounts of extracel- 
lular pink exudate were scattered 
throughout the tumor. The trichrome 
stain revealed intense cytoplasmic 
fuchsinophils and the phosphotungstic 
acid hematoxylin stain disclosed the 
presence of cytoplasmic filaments. 
The reticulin stain demonstrated the 
presence of numerous reticulin fibers 
often completely surrounding indi- 
vidual tumor cells. Along the posterior 
margin of the tumor in the pars plana 
region there was a moderately cellu- 
lar, pigmented lesion that blended 
imperceptibly with it (Fig 6). The 
nuclei of the pigmented cells were 
orthochromatic (Fig 6, inset), and a 
large number of reticulin fibers envel- 
oped the individual nevus cells. Elec- 
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Fig 7.—Background fibrillary tissue com- 
posed of long cellular processes that 
contain cytoplasmic filaments with fusi- 
form densities (arrows). L indicates capil- 
lary lumens. Inset, cytoplasmic filaments 
and fusiform densities (arrowheads) 
(X 5,500; inset, x 14,600). 
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acytoplasmic filaments. with fusi- 
rm densities concentrated in the 
ellular processes (Fig 7) Basement 


‘COMMENT 


S  Mesectodermal leiomyomas have a 
. misleading: 





5 light | microscopic ap- 
mu pearance that is su iggesti ive of gan- 
giionie,. astrocytic, and | peripheral 


D nerve tumors.^ In 1963, when this 
‘tumor was si 






& studied in consultation at 
^; The Armed Forces institute of Pa- 
thology, the diagnosis of a choristoma- 
tous astrocytic tumor of the uvea 
ceived serious consideration. The 
e culin stain is an often overlooked 













itf tumor, since this fiber is 


al leiomyomas. but aot in astro- 
ey c neoplasms; however, it is not 
pi useful in distinguishing: smooth mus- 
> ele. from peripheral nerve tumors. 
= Electron microscopy therefore. has 












been required to prove the smooth 


muscle natuse of the cytoplasmic fila- 
.ments in mesectodermal tumor cells 


possibilities... : 
 "Meseetoderm" is an. —— 
-concept that refers to the connective 
^. tissues of the head. and neck that 
-originate from the neural crest." *^ 
-. Most of the mesenchyme of the body 






arises from the middle germ layer of 


s the embryo, | the mesoderm. Due to the 
^. absence o? somitic mesodermal units 
2i and the presence of only. limited 
_ amounts of other paraxial mesoderm 











affinized tissue? revez ed. myriad A 


nbranes surrounded. the tumor 


microscopic aid in ruling out an 


ously present in the mesecto- A 


<c and to rule eut these other diagnostic | 


in the head and neck region, it falls to 
the neural crest to produce the connec- 


tive tissues of these regions. Results © 


of experimental embryologic studies 
on lower animals,'^' (and unpub- 


lished data, Johnston et al, 1977) in- 


which tritiated cephalic crest trans- 
plants or crest transplants bearing 
replicative chromatin patterns that 
were different from those of the host 


cell nuclei, have disclosed that the far- — 
flung migrations and differentiations 


of cephalic crest cells include the uveal 
cells and pericytes, as well as the 
ciliary-body smooth muscle. 

The relevancy of these embryologic 
findings to man rests upon indirect 


. evidence. The identification of unus- 
. ual mesectodermal tumors has been 


adduced in favor of the presumed 


neural erest origin of the ocular and 
in man’ 
- Despite their numerous morphologic - 
. expressions, smooth muscle tumors 


periocular mesenchyme 


with neurogenic characteristics have 


not been described elsewhere in the — 


body'! where the mesodermal layer 


rather than the neural crest supplies 
the connective tissues. The present 
ease affords yet another piece of 


evidence in favor of the role of the 
mesectoderm in man. The neural crest 
is universally held to be responsible 
for the origin of melanocytes.'"? The 
intimate relationship of an extensive 
pigmented nevus to an extremely rare 
mesectodermal leiomyoma is a re- 
markable finding, and it supports the 


shared neural crest ancestry of these 


two adjacent lesions. 


This investigation was supported in part by 
Publie Health Service research grant EY-00190 


grant from the Zelda Radow Weintraub Founda 
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i atior i ab rion clinical ms saci of 
retinitis pigmentosa with exudative vascu- 











tutions,. ‘Baltimore. 


` Johns Hopkins Hospital, 601 N. rosea, Balti- 
m MD. 21205 d me 


be v; Wi b and. tna 5 
‘Pathology, The Johns Hopkins Medical Hate . "the left eye. 
Reprint request t Eye Pathol Li bor i ol 

p beste 0 ology. 2 ratory, | 20/30, while the left 


tion. visual acuity: with: rubeosis Jridis. à 


form of vaseulopathy. 

We have bad the opportunity to 
study histopathologic and ultrastruc- 
tural details o? the enucleated eye of a 


patient with t'ese combined disorders 


and to compare them with the clinieal 
findings i in his feliow eye. 


REPORT OF A CASE 


A 38-year-old man came to the Wilmer 
Institute in Octeber 1976 with a two-month 





history of blincmess and pain in the left - 
f bis history of retinitis. 
pigmentosa, he was referred to the Retini- 





eye. Because 


tis Pigmentosa Cline for evaluation of his 
condition. There was no family history of 
night blindness or retinitis pigmentosa. 
The patient's father was reportedly color 
blind, and the patiert's maternal grand- 
mother had a ustery of glaucoma. Past 
medical history was anrevealing, but the 
patient had been. night blind for many 
years. In 1967, at the age of 27, his condi- 





tion had beer diagnosed as retinitis 


pigmentosa. At that time, visual acuity 
was 20/20 in the rig 
the left eye. He wes said to have shown 





constrieted visuzl fields, narrowed retinal 


arteries, and peripheral bone-spicule pig- 
mentary changes. Prom 1967 to 1976, he 
had experienced decreasing visual acuity in 


: both eyes. In August 1976 he noted the . 
onset of left-sided headache and redness of — 
| Examination on Oct 15 
~ revealed a visual acu ity in the right eye of ~ 
eye had light. percep- : 








giectatic vascular abnormalities, 


hh: eye, and 20/304 in 











fixed pupil with postero synechiae, and a 
dense cataract. | | 
Ocular. tensions. were 12 mm Hg in the 


right eye and. 30 mm Hg in the left eye. 
Ultrasonography of the left eye showed a 
questionable traction retinal detachment 
or tumor, or both. The blind and painful 
left eye was enucleated. Because of areas 


of retinal elevation in the right eye, the 


patient was referred to the Retina Clinic 
for evaluation of his condition. Examina- 
tion showed the typical picture of retinitis 
pigmentosa, but in addition there were 
four separate abnormal areas with telan- 
serous 
elevation of the retina, and surrounding - 
cireinate lipid deposition. The superior - 
area was loeated in the equatorial region, 
while the inferior lesions were located in 


the region of the vitreous base posterior to si 


the ora serrata (Fig 1). A preliminary 
diagnosis òf retinitis pigmentosa with 
unusual vasculopathy, possibly. of the 
Coats’ type, was made. Urine chromatog- 
raphy was obtained, and no. abnormal. 
amino acids were discovered. 


MATERIALS AND METHODS 


When the superior cap of the le | vibe | 
was removed, vitreous blood escaped. The 


posterior portion of the retina was- 


attached and had pigmentary changes. The 


-peripheral . portion of the retina, particu- 
Jarly temporally and inferiorly, , was gliotic, 
thickened, 
-Subretinal space contained. a pale-yellow 
| Substance d 2) Ap 


and. slightly elevated. The 





portion ¢ of this Bio 
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' LC Fig 1.—Fundus drawing of right eye showing pigmentary 
>» retinal changes and four peripheral, elevated vascular 
lesions with circinate lipid. 









Fig 2.—Sectioned left eye showing thickened, shallowly detached 
temporal retina (asterisk) posterior to the ora serrata (arrow). 
Pigmentary retinal changes are apparent. 
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Fig 4.—Temporal periphery of left eye showing thickened and 
gliotic retina (R) bound by subretinal disciform lesion (single 
arrows) and preretinal membrane (double arrows) that contains A 
many thin-walled blood vessels. Choroid near ora serrata (aster- zy 
Fig 3.—Periphara retina of left ye showing large vessel (asterisk) isk) has greatly engorged vessels, one of which (encircled) d 
surrounded by macrophages that stain positively for lipid connects with gliotic retina (V indicates vitreous cavity; S, subret- 7 





(arrows;. Vitreaœs cavity is denoted by V (oil red O, x 390). inal space) (van de Grift, original magnification X 40). 3 
1 
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Fig 5.—Close detail of anastomotic vessel (asterisk) shown in Fig 
4 (C indicates choroid; S, subretinal space) (van de Grift, original 
magnification x 175). 
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oe i 
Fig 6.—Serial sectioning of temporal periphery of left eye proving 
continuity between choroidal vessel shown in Fig 4 and 5 and 
thin-walled vessels of preretinal membrane (PRM) via course 
through gliotic retina (R). Arrow denotes entry of vessel from 
retina into preretinal membrane (V indicates vitreous cavity) (van 
de Grift, original magnification x 60). 





Fig 7.—Discontinuity in Bruch's membrane (arrows) at ora serrata 
includes capillaries that travel from engorged choroidal vascula- 
ture (C) into disciform subretinal lesion, which contains marked 

? pigment hyperplasia (asterisk indicates subretinal space) (van de 
Grift, original magnification x 480). 
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Fig 8.—Additional discontinuities in Bruch's membrane (between 
arrows) posterior to ora serrata showing additional anastomoses 
between choroidal (C) and retinal (asterisk) vasculature (van de 
Grift, original magnification » 240). 
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Fig 9.—Trypsin-digest preparation reveal- 
ing severe scleresis, hypccellularity, and 
partial loss of retinal capillaries (PAS, orig- 
inal magnification x 155). 


hyde-formaldehyde solution, then post- 
fixed in osmium tetroxide and embedded 
in epoxy resin. Wltrathin sections of this 
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tissue, after they were stained with uranyl bs? VC ME Ee Mau jour i A p. A | 
acetate and lead citrate, were examined in 7 .^ PRA CR da TEC MU at iu SO! as ZU P Sige 2 
NEN Müfitecope: Aft d pide Fig 10.—Thin-walled vessels of preretinal membrane showing attenuated basement 5 
nately necessary to retrieve paraffin- ^ membrane (double arrows), and ill-defined intercellular contact in places (single arrow) 
embedded tissue in order to study abnor- ( x 3,300). 2 
mal retinal vessels by electron micros- E 
copy. aa | € Eon ; “A 
HISTOPATHOLOGIC FINDINGS es t uy 3 
Histopatholewic examination " 
showed an essentially norma! cornea. 3 
There were a few delicate blood | A 
vessels on the anterior surface of the ; 
iris. The chamber angie was closed by e 3 
peripheral anterior synechiae. The te 
pupil was secluded, and was occluded ES 
by a thin, fibmovascular, and lightly 4 
pigmented membrane. Moderate cata- 3 
ractous changes were present, along : 
with the posterior migration of lens K 
epithelium, bladder-cell formation, ar- A 
eas of cortical liquefaction, and mild 5 
differential staining of the nucleus. E. 
The posterior portion of tke vitreous ; 
was detached and collapsed anteriorly, E 
where formed vitreous contained 3 
pockets of hemorrhage near each base. $ 
All layers of the retina in the macular P 
area were intact and relatively well A 
preserved; there was a mild degree of * 
cystoid degeneration. The retinal ves- i 
sels in the posterior pole were sclerotic A 
but appeared patent. Outside the area K 
centralis, all retinal vessels were pe 
greatly sclerotic and occluded, with no | 
patent retinal blood vessels between ; 
Fig 11.—High-power view of poorly defined i 
intercellular comtact (asterisk) as shown in ; 
Fig 10 (L indicates vessel lumen) 3 
( X 14,000). 4 
robes e E , 4H 
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i ARP. indicates retinitis pigmentosa. 


mality. 


e posterior pole and the periphery. 
le retina outside the area centralis 
showed a partial collapse of the 
amellar architecture, with general- 
d. atrophy of the nerve fiber, 














clear layers. The retinal pigment 
ppithelium was generally flattened. 
vere were also areas of partial 
"ment loss, and other areas of 
zment hyperplasia and perivascular 
aretinal migration of pigment. In 
ar temporal periphery | the retina 
ne quite thickened by extensive 
; this process was more pro- 




















numerous vacuolated . macrophages 


and i in | the subretinal space. Oil red (0) 





is s Pigmentosa with Exucative Vasculopathy" 
gn history of night blindness; aea | 


Long history of night blindness; 


| RP diagnosed at age 9; De hes exudative | 
RP diagnosed at age 7 
Longstanding night 5lindness; peripheral 


Nightblindness since childhood; inferior 


Nightblindness since age 18; sister of above 


Unilateral exudative jesion(s),. widespread in 





Poor vision since early age; lecalized a 


Similar history aad findings tc patient above 
Corrected squint; rightblindness apparent at 


_inferiorly, QU 
RP symptoms since age 5; localized _ 


Longstanding RP symptoms; aeripherai 





Symptoms of RP for:many years, ATERPEA 


ga glion cell, and inner and outer 


jounced: temporally than nasally. Cho- 
esterol slits, clumps of pigment, and 


were prominently 
through 8). 


were present within the gliotic retina 
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T Dan ment. 





exudative lesions in temporal periphery: 2 
fellow eye cataractous, not studied. 


one eye 
enucleated because of pain, =“ 
histopathology. no: mentioned; v vascular 
lesions studied Clinically in fellow eye were 
multifocal in. periphery - ; 






* 
















lesions localized: ataron: OU 


; peripheral exudative 
lesions. localized | iiferiorty. OU. 














exudative lesions localized inferiorly, OU 






localized exudative lesions, OU; sister 
(next case below) had similar findingst 







patient who had similar fincings 






fundus 





exudative lesicns in inferior periphery, OU; 
brother of folicwing two patients 








age 8; exudative lesions localized 






exudative lesions interiorly, OU; optic 
nerve drusen present 







exudative lesions, OU; macula involved, 
OD 







at age 27; bilatera’ exudative lesions in 
fundus periphery; clinical study of right eye 
and histopathclogic study cf enucleated 
left eye reveal peripheral vascular 
proliferation through retina, derived from 
choroidal circulatien; rubeosis iridis with 
glaucoma led to enucieation of left eye 
































a fBrother and sister have three other siblings with RP alone, anc three with no apparent abnor- 


stain disclosed lipid within the vac- 
uoles of the macrophages (Fig 3). A 
moderately thick, dense, fibrovaseular 
tissue lined the inner aspect of the 
thickened giietic retinal temporally 
and extended from the equator to the 
ora serrata. Results of a study of 
serial sections of this temporal area 
showed large and small blood vessels 
extending through breaks in Bruch’s 
membrane frem the choroid into a 
subretinal disciform lesion. These ves- 
sels continued through the overlying 
retina and nto preretinal fibrovas- 
cular tissue. The retinal blood vessels 





in this area Were selerosed and 


occluded, whereas the vessels in the 
pars. plana. ns peripheral choroid 
dilated (Fig 4 








intense intramural lympheeytie : infil- 
tration. t 


and veins. 


ELECTRON MICROSCOPIC 
FINDINGS. i 


Electron microscopic examination: T 


Perivascular-adherent pig- 
ment was evident in localized areas — 
around some larger retinal arterioles / t 





mere digestion of a pe e of UA 
retina disclosed g general acellularity of | 
5 large vessels (Fig 9). Near the poste- 
-| rior portion of the specimen some 
-capillaries contained endothelial cells 
. and pericytes. An occasional large 
venule contained localized areas of 


* 





of sections of abnormal temporal is 
retina confirmed the presence of 


vacant cholesterol slits and lipid inclu- 


sions within macrophages. The walls. 





retinal tissue were extremely thin and 
showed attenuated endothelial cells 


with a thin and irregular basement . 


membrane. Although | 
tight junctions were recognizable, 


cell-to-cell contact was slender and ill 


defined in some areas (Fig 10 and 11). 
No fenestrations were noted. 


COMMENT 


In 1908 Coats'" assembled informa- 
tion on eases of retinal exudation that 
he had personally reviewed or gath- 
ered from the literature, and he 
divided them into three groups. Group 
1 consisted of cases without gross 
vascular abnormality. Group 2 con- 


sisted of cases with such abnormality, = 
and group 3 included cases with — 
His $ 
subsequent paper" in 1912 clarified ~ 
the classification by removing group . 
3, because these were obviously cases 
of angiomatosis retinae (von Hippel's 


arteriovenous communication. 


disease). His groups 1 and 2 comprised 


a particular entity that was nonhered- ` 


itary, usually unilateral, and probably 
congenital. Subsequently, this disease 


has been referred to eponymically as 
. Coats' disease, and it includes those _ 
cases with miliary aneurysms de- _ 
scribed by Leber” in 1912, We believe- 
that the designation of Coats’ disease 


should be reserved for. those cases s of 
exudative retinopathy 





of the abnormally shapedeblood ves- . 
sels associated with the temporal pre- - 





lateral, Toutid cari. in “life, and um 








Fig 12.—Fundus photograph cf superior vascular lesion of the 
right eye showing circinate lipic and retinal pigmentary abnormal- 


Fig 13.—Fluorescein angiograph of lesion in Fig 12. No retinal 
feeder vessels are apparent because retina is very poorly 


ities. Arrows denote isolated cruciate vascular lesion. 
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Fig 14.—Fundus photograph of major inferior vascular lesions of 
right eye showing circinate lipid obscuring surrounding retina. 


which lipid deposition in the retina is 
associated with telangiectasia and 
aneurysmal dilatations of the main 
retinal vasculature. Such cases most 
often occur in male subjects. Rarely, 
the disease may be bilatera.. Although 
redefined by several authors after 
Coats, including Reese,'* Manschot 
and deBruijn,"* and Morales,'* Coats’ 
disease remains a clinical eponym that 
is often used too broadly. 

The term "retinal vasculopathy of 
the Coats’ type," as suggested by 
Anderson et al, is as specific as one 
should be when speaking o? an exuda- 
tive vasculopathy in an unusual set- 
ting. To designate a lesion as specifi- 
eally being Coats’ disease, unless the 
pathology is gererally eonsistent with 
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perfused. 


ent. 


the above description, is probably 
misleading. In this regard, the re- 
ported occurrence of retinitis pigmen- 
tosa and exudative vasculopathy in 
siblings** does little to establish a 
hereditary pattern of Coats' disease. 
It does suggest a hereditary tendency 
toward a vasculopathy associated with 
or secondary to retinitis pigmentosa. 

Many diseases may be associated 
with an exudative vasculopathy. Of- 
ten the cases of secondary exudative 
retinopathy are bilateral, occur in 
adults, have no sex predilection, and 
are morphologically different from 
true Coats' disease. Some conditions 
that require differentiation from true 
Coats' disease include retinoblastoma, 
von Hippel-Lindau disease, retrolen- 


Fig 15.—Fluorescein angiograph of lesions in Fig 14. Surrounding 
retina is very poorly perfused and no feeder vessels are appar- 





tal fibroplasia, pars-planitis-like syn- 
dromes (including familial exudative 
vitreoretinopathy *), toxocariasis, 
sickle cell disease, radiation retinopa- 
thy, arteriosclerosis, and others. These 
disorders usually have distinguishing 
clinical features, but they may be 
confusing in individual cases. Their 
occurrence with retinitis pigmentosa 
would be by chance. 

The Table describes some features 
of the 15 reported cases of retinitis 
pigmentosa with exudative vasculopa- 
thy. While these may form a hetero- 
geneous group etiologically, it is of 
interest to compare the findings with 
classical Coats’ disease. The exudative 
vasculopathies seem to localize periph- 
erally, and in some cases multifocally, 
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with telangiectatic vessels that resem- - 


ble Leber’s miliary aneurysms. The 
. patient in one case reported by Egerer 
. et al? which was described in addi- 
tional detail by Anderson et al, had 
. massive unilateral exudation similar 
to. advanced Coats’ disease. The 
reported cases with adequate photo- 
. graphic and angiographic documenta- 
— tion of the lesions seem to be true 
` retinovaseular telangiectases. Less 
- typical of true Coats’ disease is the 
appearance of vasculopathy later in 
A life, with a lack of sex predilection, 
and frequently with bilateral involve- 
. ment. 

. Of interest is the consistent lag in 
- time between appearance of the reti- 
: nitis pigmentosa and the exudative 
. vaseulopathy. It would seem that the 
. vascular anomalies are related to 
. events in the advanced stages of 
retinitis pigmentosa. The bilateralism 
is consistent with this interpretation. 
. Conceivably, in some cases congenital 
. vascular anomalies akin to those in 
. Coats’ disease may be stimulated to 
. progress by coneurrent degeneration 
of the retina. 

The histopathologic | and clinical 
information from our case suggests 
that, in at least some cases, peripheral 
choroidal neovaseularization with ex- 
tension through the retina and into a 
flat preretinal fibrovascular tissue 
may simulate the clinical appearance 
of exudative, telangiectatic retinal 
vessels. Careful examination of the 
“right eye with contact lens and ster- 
 éoscopie fluorescein angiography dis- 
 elosed no feeder vessels from the 
retina, and fluorescence developed in 
the choroidal phase (Fig 12 through 
. 15). These considerations, combined 

with the histopathologic evidence in 
the left eye of a choroidal origin for 
similar vascular exudative lesions, led 
- to the conclusion that the lesions that 
> were observed clinically in the right 
. eye were not from abnormal retinal 

vasculature, but probably were vascu- 
lar proliferations, derived from the 
. choroid, that travelled into the retina. 
.The- ultrastructural . details. -of the 


te abnormal. vessels. were those of new 


i vessels, with a tack of ses tes, thin 





the choroid have been described both 
in acquired and congenital disorders. 
Acquired lesions of Bruch’s membrane 
occur in senile disciform degeneration 


of the macula" and similar changes 


occur in toxoplasmie chorioretinitis.' 
In both, retinochoroidal vascular com- 
munications have been reported to 
develop through diseontinuities in 
Bruch's membrane. Daicker'? reported 
venous anastomoses at the ora serrata 
in one case with meridional folds, and 
Ozanics* postulated a congenital ab- 
normality in sueh a case. 

Results of histopathologie studies 
performed in our case showed numer- 
ous breaks in Bruch's membrane, with 
advanced pigmentary retinopathy 
and retinal ischemia. This setting 
implies neovaseularization rather 
than a congenital vasculopathy. 

In a pathologic study of adult eyes, 
Friedman et al" noted the frequency 
with which new vessels can be found 
between the retinal pigment epithe- 
lum and Bruch’s membrane in the 
region just posterior to the ora 
serrata. They were unable to demon- 
strate anastomoses with the chorio- 
capillaris, however, and they believe 
that the new vessels derived from the 
eiliary cireulation, either posterior or 
recurrent. In the illustrations of these 
commonly encountered vascular le- 
sions, the vessels resemble vascular- 
ized drusen; in any event, they are not 
reported to penetrate beyond this 
subretinal area. Continuity of the 
vessels with the choroidal vasculature 
was demonstrated by Sarks? in these 
common senile lesions. 

One way to explain all of the cases 
in the Table as being representative 
of a single pathophysiclogic entity is 
to hypothesize a condition in which 
retinal vessels that feed an area of 
telangiectasis become atretic, and sec- 
ondary anastomosis develops between 
the choroidal circulation and the 
isolated retinal telangiectasis. A natu- 
ral history study to test this hypoth- 
esis would require thorough ophthal- 
moscopic and fluorescein angiograph- 
ie examination of the peripheral 
retina, in addition to the usual visual 


field examination in the temporal 
-evaluation of retinitis pigmentosa. 
"Until more cases are studied, we must 
assume the likelihood of multiple 
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and the probability that their oc- 


eurrence with retinitis pigmentosa 


may sometimes be coincidental. 
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oae V 'eous hemorrhages were in duced 
: in rabbits by th= intravitreal injecton of 
0.2 mi of autogesous whale blood, and the 
progressive resbisorption of the Jblood 
from the vitreous was followed by ophthal- 











moscopy, gross. patholbg ical examina- 


Aon, and histolagzy. On gross examir ation, 


the. blood clot semained as a. discrete 


mass for four tc six weeks, after which it 
| became considerably reduced in size. The 
presence of bloed exerted severe destruc- 
tive effects on the gel: ‘structure 5f the 
. vitreous, including posterior detacament 
-of the solid vitreous, ficuefaction of the 
_ gel, the appearance of prominent vitreous 
‘bands, and the tormatior of a pseucocap- 






























blood clot. Smailibiood deposits remained 
cin several eyes for many weeks. 

s The inflammatory response to intravi- 
al blood as seen by histology was 
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sis,* and 


-sule by the detached vitreous around the 
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Y he sequence of events following a 

i vitreous hemorrhage is a source 
of conflicting opinion despite consid- 
erable experimental and clinicopatho- 
logical investigation. Early studies 
were histological, > whereas later re- 


searchers concentrated on separate 


aspects of vitreous hemorrhage reso- 
lution, including hemolysis,*’ phago- 


eytosis membrane formation,” con- 


nective tissue formation,'"'* fibrinoly- 
| the ocular toxicity of 
intravitreal blood' and iron com- 
pounds." There is therefore consid- 
erable information in the literature 
regarding the roles of the various 


blood and vitreous components in the 


resolution of vitreous hemorrhage. 
Most investigators agree on the 
ophthalmoseopic appearance of 
experimental vitreous hemor- 
phapa neos (Fig 1) After in- 
travitreal injection of autogenous 
whole blood 
scribed mass occupies a small volume 


of the vitreous cavity for two to three- 


days. Between the third and tenth 
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opaque: (stage - 


gaps in the pud als opacities. (stage 
| (stage 4). 


AR within the vitreous,” 2r 


in rabbits, a circum- | 
logical appearances of experimental : 

























day, the vitreous jecomes. completely: 
| ili à iis ie. 










strands (often e 
tion dal pen 


ee ern 


3). By 12 to 16 weeks, the vitreous is - 
usually clear (stage 5), although some. s 
small vitreous opacities and mem- > 
branes may persist for many weeks im 


Opinions differ, however, on the 
si of the vitreous. “membranes,” Pu 
the oecurrence of fibrous tissue 


a» rana 





and on the relative importance ot iud 
mechanisms as hemolysis," A  phagocy- 
tosis,"^ and  fibrinolysis^ in the 
removal of blood from the vitreous. 
The present study was undertaken . 
to review the maeroscopic and histo- 


vitreous ipud rud 
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dad brieity is as follows: under pentobar- 
bital anesthesia, the right eye was softened 
by the withdrawal of 0.2 ml of aqueous; the 
|. same quantity of whole blood was with- 


syringe coated with silicone and immedi- 
- ately injected into the central vitreous, 
through the pars plana of the superotem- 
poral quadrant of the globe, with a 27- 
-. gauge needle. 

=. The clearing of the blood from the 
vitreous was monitored weekly by direct 
and indireet ophthalmoscopy for periods up 
to 36 weeks after injection. Rabbits were 
killed at various stages (Fig 1), and the 
globes were enucleated immediately and 
-immersion-fixed in 2% to 4% phosphate- 
buffered glutaraldehy de. 


“Macroscopic Examination 


. The eyes were placed. in: 
and. immersed in a solui 
| iones snow in h gestone f fort 







olythene bags 
of carbon 
seconds. The 


8 were. pu in a 
m behind 4 he | lens. HR 





[distürbed b by. the dnd edie 
The globes were allowed to thaw and were 
ip then: pope: in pose buffer. 


. Histology - 


pow and. staining (using hematoxylin- 





Ophthalmoso pie Appearance 
of. Vitreous 


| M Stage 1: Completely Opaque 
i : B Stage 2: Increase.in Red Reflex 
p n SJ Stage 3: Fundus Visible 
td ; Between: Fragmented Vitreous Opacities 


[1 Stage 4: Centra! Vitreous Clear; 
Residual Small Opacities — 


LJ Stage 5: BETON Clear 


m M gray = 
No. of Rabbits 


) 1,-Rate o ot. bléod clearance trom vitreous as monitored by ophthalmoscopy is 
escribed in five stages. Each bar represents one rabbit and top of each bar 
in Heater end: of observation period when rabbit was killed. 


- drawn from the marginal ear vein into a 


5: vertical ne 


“ Goaventional techniques. of wax embed- 


eosin, » Mallory’s. qüesphotungene: acid he- 
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Ll "m p E as i 


matoxylin, Massen, modified Mallory tri- 


chrome for demorstration of platelets," 
Prussian Blue for iron; PAS, and elastic 
Van Giesen stams) were used. 


RESULTS 7 
Ophthalmoscopic Observations 
The ophthaimoescopie observations 


in this study confirm the reports of 
previous workers. The rate at which 


blood cleared from the vitreous cavity 


is shown in Fig 1. Substantial changes 
in the vitreous opacity began about 
four weeks atter induction of the 
hemorrhage, and by 12 to 16 weeks 
most of the surviving rabbits had 
reached stage 4 or 5. However, in some 
rabbits residual opacities remained 
for up to 3Z weeks, when the experi- 
ment was concluded. 


Macroscopic Appearances 


Twenty-four hours after injection 
of blood into the vitreous, a large 
cireumscribed eiot was observed (Fig 
2,2), with smaller clotted masses 
outlining the needle traek through the 
gel. No diffusion of blood had 
oecurred, and the surrounding vi- 
treous gel was uninvolved. After one 
week, however, several changes had 
occurred (Fig Z.b). Considerable hemo- 





| lysis had led to uniform dark discolo- 


ration of the vitreous cavity, presum- 












poor transparency. i, 


E ably bane of released hemoglobin. a 
. pigment. The original blood elot now 
appeared as a pale globular mass that 

: occupied the central vitreous. In addi- 


tion, detachment of the solid vitreous 
gel from the retina had occurred, with 
the formation of many veil-like sheets 
of “eollapsed” vitreous surrounding 
the central clot like a capsule, Numer- 
ous connections remained between 





Fig 2.—Time course of blood clearance | 
from vitreous of rabbit; gross pathology: a, E 


24-hour hemorrhage. Circumscribed dark ` 
clot is shown in midvitreous space. behind . 
iens. Less dense clotted blood is also 






present as thin strands delineating needi 5 
track through gel from injection site. ` 
Surrounding vitreous gel is not affected. b, ^: 


One-week hemorrhage. Vitreous cavity is 


diffusely, darkly stained because of con- 
siderable RBC lysis. Original clot has . 

become pale and globular. Extensive _ 
cestruction of vitreous gel h@s occurred, — 
including detachment of gel from posterior 
retinal surface and formation of brown- 
stained fine sheets of tissue that appear to 
be surrounding main clot mass. c, Two- 
week hemorrhage. Vitreous is less darkly 
stained. Coalescence of sheets of tissue 
has occurred to form prominent single . 
sheet or “vitreous membrane". extending — 
across vitreous cavity and encapsulating - | 
clot that is now firmly adherent to posterior. 


lens surface. Detachment of vitreous has. 


continued leaving clear space behind 
vitreous membrane. d, Four-week hemor- 
rhage. Almost complete detachment of 
vitreous gel has occurred; only at optic. 
nerve head does attachment between 
vitreous fibers and posterior globe remain. 
Frominent pseudocapsule surrounds clot 
that is condensed and very pale and is 
lying in inferior half of globe. Coloration of 
vitreous is diffusely yellow-brown. e, High- 
power view of d showing dense pseudo- 
capsule around ciot. f, Six-week hemor- 
rhage. Clot has disintegrated, leaving 
remnants of pseudocapsule surrounded 
friable blood deposits. Vitreous is now 
fully detached and solid material is in close 
apposition to lens surface. Posterior 
vitreous is clear and fluid is xanthochro- 
mic. g, Eight-week Pampan Contin- . 
ued clearing of blood deposits has 
resulted in some solid material remainir go 

on lens surface and in vitreous base. This 
represents remnants of- pseudocapsule - 





plus associated nonresorbed blood. h, 12- - 


week hemorrhage. Vitreous is- free of - 
hematogenous material, but. gel structure. 
is considerably disturbed as shown by its 
16-week hemor- 
rhage. Small residual blood deposits are 
seen at this stage within. vitreous, espe- 
cially in vitreous base and adherent to 
posterior lens: surface where they may 


. constitute. barrier to visual. examination. 


Central vitreous is, _however, quite clear. 
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r is pseudocapsule and areas loe 
reous detachment was incomplete, 
g the optic nerve. heat: ons the 









: jecome e smaller nid. leds lobular and 
was in close apposition to the posterior 
lens surface. Vitreous detachment 
was now almost complete, and the 
blood. dot | was m need 
































nd the À "detached vitreous was 


There was little change in the 
la roscopic appearance of the vi- 
reous. between two and four weeks 
after the original hemorrhage. The 
vitreous was stained diffusely yellow 
and in some cases attachments per- 
< sisted between vitreous fibers and the 
-optie nerve head (Fig 2,d). However, 
. the remaining solid vitreous was fully 
|... detached, and a well-developed pseu- 
.doeapsule surrounded the pale clot 
_ (Fig 2,e). The clot itself now generally 
|. occupied a position in the lower half of 
the globe and the rest of the vitreous 
cavity was occupied by fluid. No gel 
-vitreous remained. 
After six weeks, the fluid vitreous 
had become clearer and was now 
lightly xanthochromie. Considerable 
disintegration had occurred within 
the original clot, which was much 
. reduced in size and appeared fibrillar 
. with cystic spaces (Fig 2,f). The pseu- 
docapsule was friable and much less 
dense. No connections pe rsisted now 
between it and the posterior globe. 
Clot debris occupied the vitreeus base 
and the inferior portion of the globe, 
-with residual material adhering to the 
posterior lens surface. The posterior 
treous cavity was clear. During the 
next four to six weeks, the amount of 











: gradually became less, with the persis- 
“tence of fine vitreous strands repre- 
senting the remains of the pseudocap- 
‘sule (Fig 2g). 


| space was clear in half of the cases 





lid material within the vitreous 


After 12 to 16 weeks, the vitreous - 


706 * Arch Ophthalmol—Vo! 96, April 1978. 





studied (Fig Zk). However, in several _ 


eyes the removal of blood was incom- 


plete and small amounts of elot. debris ; 
. persisted for many weeks or months 


(Fig 2,). This material generally oceu- 


E pied the vitreous base or was adherent 7 


to the posterior lens. capsule and 
consisted of dark brown clot debris 
and strands. The amount of. residual 
material variec considerably and in 
some cases was no more than a very 


. fine strand. 


Histology 


The histological appearances closely 
paralleled the gress pathology. Twen- 
ty-four hours after blood injection, a 
clotted mass c? RBCs coated with a 
surface layer of fibrin occupied a 


distinct pocket within the gel and 


seemed to displace the normal eollage- 
nous fibrils of the vitreous (Fig 3,h). 
Sections of the clot stained with 
Masson,'s stain showed large quanti- 


ties of fibrin providing a framework 


for the clot (Fig 3,k), but there was 
little evidence of eollagenous-staining 
material withir the elot structure 
itself. Cellular response at this stage 
was minimal, occasional single round 
cells being observed (Fig 3,a). In par- 


tieular, there were few polymorphonu- 


clear (PMN) eells. However, sub- 
stantial numbers of cells were present 
in the vitreous after two days, usually 
in close association with vitreous 
fibrils, and by the fifth day larger, 
more definite macrophage-type cells 
were observed, sggregated along the 
condensed, detached vitreous fibrils 
and in close proximity to RBC mate- 
rial that was trapped within the solid 
vitreous (Fig 3,54. 

Most of the RBCs were released 
from the central clot after one week, 
which was suggested by the pale 
central globular mass on gross pathol- 
ogy. At this stage, the clet was charac- 
terized by a complicated entangle- 
ment of fibrin, with some intact RBCs 
and numerous smaller rounded bodies 
outlining the fibrin network (Fig 3,c). 
These probably represented platelet 
and RBC debris. Free-floating intact 
RBCs were found, especially in the 
posterior vitreous space, indicating 
that the origina! clot. structure had 
become less cempact. Cellular i invasion 
into the clot structure itself was 








sparse. When cells were ricer, thelr 5 





outlines were indistinct and they . 


appeared to form projections that - 


merged indefinably with the general 


: f brillar structure of the clot (Fig 3,c). 
No aggregated or multinucleated cells 


were observed. On the surface of the 
elot, collagenous fibers formed an 
outer coat, within. the layers of Which 


Fig : 3. Time. course of blood clearance ; 
from vitreous; histology. - a th ough g 


cellular response. a, 24 hours after induc- ` 


tion of hemorrhage occasional small mon- . 


onuclear ceils are seen within clot (Mas- 


son, x400) b, By five days, greater - 


numbers of large round cells with clear — 
cytoplasm are seen adherent to vitreous — 
fibrils near ciliary processes, but few ` 


cellular forms are seen within clot (hema- 
toxylin-eosin, x400) even after ten days 


(c, Masson, x 400). These cell-like struc- _ 
utlines gnd numer- 
ous stellate processes projecting into re- 


tures have indistinct. 





ticular framework of clot. d, After three 
weeks, large quantities of amorphous 
darkly staining material can be seen asso- 
ciated with free cell nuclei phosphotungs- 
tic acid-hematoxylin x 400) (inset, HE, 
X400) e, By four weeks, fresh small 
mononuclear cells may be seen within 
vitreous, in conjunction with many large 
effete macrophages that are in various. 
stages of aggregation, fusion, and degen- 
eration (HE, x 400) (f, Masson, x 400). 
Number of invading cells at this stage is 
smali, similar to original ceil response. No 
new celis are seen after four to five weeks. 
g. At 16 weeks, residual macrophages 
within vitreous continue to form large cell 
aggregates and mulitinucleate forms (Mas- 
son, x 400) (inset, HE, x 400). h through i, 
formation of collagenous pseudocapsule. 
h, 24 hours after hemorrhage into vitreous 
clot forms discrete mass surrounded by 
normal! vitreous collagen fibrils (Masson, 
x 250). Thin layer of fibrin coats surface of 
clot. i, After two weeks, collagen fibrils 
coalesce to form distinct layer around clot 
(arrow) within which are trapped RBCs 
and debris (Masson, x 250). j, By four 
weeks, loose reticular clot (arrow) is envel- 
oped by dense collagenous pseudocap- | 
suie. No fibroblasts are evident (modified — 
Mallory trichrome, x 400). k through. n, 
REC and fibrin removal. k, Large quanti-. 
ties of fibrin appear as pink fibers between. 
compacted RBCs in 1-day-old. clots and 
are still present as loose reticular. frame- 
work after one month (Masson, X 400) (1, 
modified Mallory trichrome, X 250). Fibrin 
is not seen after this stage. m, Most of 
RBCs, however, have been released from 
clot after four weeks and lie freely in 
posterior vitreous (Masson, * 400). n, 


| Intact RBCs are seen 24 weeks after orig- 
 inal hemorrhage, adherent to vitreous 


fibrils, and adopting several shapes and 
sizes (Masson, A400) 
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. aggregation, and lysis, 





U dire was abundant RBC debris (Fig 
8, Ay. | 
d "With the exception of the presence 
of. several. large multinucleate giant 
cells, there was little change in the 
appearance of 2-week-old clots. There 
was, instead, a general increase in 
most of the features just. described, 
namely, large numbers of. degener- 
ating free-floating RBCs within the 
posterior vitreous, substantial loosen- 
= ing of the clot framework suggesting 
clot lysis, thickening of the collage- 
nous coat around the central clot, and 
SA à low-grade cellular response. 

ds -After three weeks, however, there 
. were large quantities of amorphous 
-granülar material that stained differ- 
-ently from intact or hemolyzed RBCs 
with Mallory's phosphotungstie acid- 
hematoxylin stain (Fig 3,d). In addi- 
- tion, loose macrophage nuclei could be 
observed, often in association with 
this material, on HE section (Fig 3, d 
.and inset). These appearances sug- 
gested that giant or multinucleate 
-colleetions of macrophages had lysed 





“within the vitreous, releasing their 
car cell contents. 


At. one. month, fresh mononuclear 
cells with very little cytoplasm (Fig 


.. .9,e) were seen in conjunction with 


older effete macrophages, which were 
in various stages of phagocytosis, 
in clumps 
. around still intact RBCs (Fig 3,f). The 
- clot itself was still a well-defined re- 
ticular structure with some intaet 


. RBCs adherent to its framework, but 


. most of the smaller debris had been 
removed from the clot (Fig 1). This 
confirms the biochemical evidence 
that considerable amounts of fibrin 
are still present within vitreous clots 
at this stage." The pseudocapsule, 
which was very prominent on macro- 
scopic examination, was composed of 
eondensed vitreous collagen - with 
trapped RBCs forming a thiek layer 


that. enclosed the fibrin clot and was. 


eontinuous with collagenous. material 
up to the ora serrata (Fig : 3j). No 
fibroblasts were seen at any stage. 

- From five weeks to two months 
after vitreous hemorrhage, RBCs, 
RBC debris, lysed cell products, fibrin 
content, and the number of fresh 
/ macrophages decreased, whereas old- 
er macrophages in various stages of 
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their natural life cycle persisted, and 
the collagenous pseudocapsule became 
more prominent and adherent to the 
posterior lens capsule. Iron staining 
within the macrophages was pro- 
nounced at this stage. 

After two months, the histological 
appearances had altered considerably. 


Almost all of the original clot had been 





removed, leaving intact RBCs and 
aggregates of large multinucleate 
effete macrophages in varying pro- 
portions (Fig 3g and inset). The pseu- 
docapsule remained, with RBCs and 
WBCs within its layers, and usually 
formed a "membrane" on the poste- 
rior lens surface or attached at various 
points to the ora serrata and the optic 
disc. No fresh invading cells were seen 
and all lysed cel. material had been 
removed. Fibrin w as not detectable 
after six weeks, | 

Between two and four months after 
clot formation, there was a reduction 
in the amount of residual material, 
but the respense was variable. Several 
eyes became completely free of clot 
remnants, but in some, blood elements 
remained for many months. This 
usually took the form of intact, abnor- 
mally shaped RBCs (Fig 3,nj plus 
some very large, "spent" macrophages 
that were both eontained within a 
dense collagenous framework. 

No other oeular pathologic condition 
was noted in any eye throughout the 
duration of this study. In particular, 
the retinal architecture, seen by light 
microscopy, remained unaffected. No 
new vessel formation was observed on 
the retinal surface or dise, and the 
retinal vessels themselves were nor- 
mal. The first inflammatory cells that 
appeared within the vitreous after 
hemorrhage were noted in the area of 
the ciliary processes, in which the 
vessels were moderately dilated at 
this stage (two to three days). Iris, 
cornea, and angle structures were 
unaffected by the presence of the 
vitreous clot. Some large inflamma- 
tory cells containing RBC debris were 
occasionally seen within the stroma of 
the iris, but a greater number of 


macrophages were noted within the 
trabecular meshwork and canal of 
Schlemm from the third. to the 28th - 


day. The time eourse. varied from 
rabbit to rabbit, these figures repre- 





senting the range of values. Vitreous 
clot material- adhered firmly to the 
posterior lens capsule in all cases, as 

already deseribed, but the body of the | 
lens was not affected. 

COMMENT | 

Several aspects of the pathophy siol- 
ogy of vitreous hemorrhage are unu- 
sual, which may be a reflection of the 
unique nature of this connective - 
tissue. For instance, although the = 
extrinsic tissue thromboplastic activi- - 
ty is very low," blood clots rapidly - 
within gel vitreous (Fig 2,3),'*in this- 
case probably because of initiation of | 
the intrinsic clotting process via - 
platelet aggregation on contact with 
vitreous collagen. In support of this 
hypothesis, scanning electron micro- 
scopic studies of the surface of | 
vitreous clots have shewn large | 
numbers of aggregated platelets in- 
terspersed between the RBCs (J. V. 
Forrester, MD, and I. Grierson, PhD, 
unpublished data, 1977), and, when 
purified platelet preparations were 
injected into the rabbit or owl monkey 
vitreous, instantaneous platelet ag- _ 
gregation oceurred on contaet with 
the collagen fibrils. There seems, 
however, to be little evidence to 
support the suggestion of an accelera- 
tion of the clotting process by 
vitreous, ^ 

The fate of the various blood compo- 
nents after initial clot formation and 
their effects on the structure of the 
vitreous have been reported on several 
oecasions.^ ^55 Most of the RBCs 
that are released from the clot diffuse 
into the posterior and inferior fluid 
vitreous after five to ten days,’ where 
they are either phagocytosed by mac- 
rophages, or undergo hemolysis and 
cause the generalized opacification of 
the vitreous seen ophthalmoscopically 
(stage 1). The RBCs appear to be the 
seat of most of the phagocytic activ- 
ity, but their removal from the 
vitreous is a slow process’ and, as 
shown in this study, i is usually incom- 


plete. The. survival of intact RBCs 


within the vitrous for long periods of 
time has been. recognized for many 


years, but the reason for their failure 
to excite a cellular SERERE remains 


unknown. " 
The cellular response to vitreous 
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“Nemorrhage is itself unusual in sev- 
-eral respects. The early PMN cell reac- 
-tion typical of most forms of inflam- 
tion? was not seen in this study. 
is eonfirms the differential cell 
ints of Gray? who observed that 
crophages accounted for more than 
90% of all leukocytes in the vitreous 
after kemorrhage in contrast to other 
forms of vitreous inflammation, such 
< as those resulting from injection of 
bacteria and foreign particles, where 
PMN zells predominated at least in 
the early stages. In addition, the 
 eelular response after vitreous 
hemorrhage in this study was sparse 
; and was concentrated around isolated 
-clumps of RB€s, while the main mass 
- of fibrin clo: was poorly penetrated by 
llular elements. | 
As to the crigin of. these celis, it is 
rally eecegnized that most mac- 
| ges present in indammatory 
. reactions are derived from precursors 
in the bone marrow.” The kinetics of 
this system have been extensively 
investigated for lesions of the perito- 
neum," spinal cord," skin,“ and 
brain. ? The crigin of vitreous inflam- 
matory cells, however, is not known, 
although Gloer” has suggested that 
¿the calls that appear within the 
vitreous after photocoagulation le- 
sions of the retina are marrow 
- derived. It is possible, therefore, that 
the macrophax 
vitreous after A EA are also 
- marrow derived, although the role, if 
any, cf the tissue histiocyte (in this 
~ ease the hyalczyte of Balazs”) has not 
. been fully investigated. In the present 
. Study, moneauclear cells first ap- 
X peared in the region of the ciliary 
cesses an@rapidly increased in size 
ey ingested vast quantities of 
RBCs and cetritus. Some cf these cells 
later migrated to the area of the 
( m eshwork,”’ but the major- 











































































: ear The an arate vitreous at 
s stage suggests that a further 
j tactic ee had secured. It 


however, no new cells appeared, and 
large effete maerophages were found 
in association with unphagocytosed 
RBCs in residual clumps, many weeks 
and months after the original hemor- 
rhage. 

The fate of the fibrin component of 
vitreous hemorrhage has been investi- 
gated biochemically.^ The present 


histological study confirms the slow 


removal of fibrin from the vitreous 
(four to five weeks) which is probably 
due to both the low tissue fibrinolytic 
activity of the vitreous'" and the 
absence of PMN cells." In addition, 
the observation that piatelet-fibrin 
aggregates within the vitreous ini- 
tiate a poor macrophage response*" is 
confirmed in this study. 

The effeets of hemorrhage on the 
gel structure of the vitreous are well 
recognized, especially the detachment 


of the solid gel vitreous from the 


retinal surface.*'** However, the for- 
mation of a pseudocapsule by the 
collagen of the vitreous gel has not 
been reported, although reference has 
been made to an "endothelial mem- 
brane."*?* In addition, as the main clot 
mass is cleared away, the pseudocap- 
sule may remain as a dense collagen 
sheet with nonresorbed blood ele- 
ments within its layers. It is note- 
worthy that in 45 consecutive blood 
injections into the vitreous, no fibrosis 
or fibroblasts were seen, which is in 
contrast to several previous reports. 
Most reports describing vitreous fi- 
brosis after hemorrhage concern sin- 
gle clinicopathological ease studies on 
eyes that have been severely injured, 
or on eyes that have associated retinal 
disease such as diabetic proliferations 
or retinal vasculitis." Experimental 
attempts to stimulate fibroblastic 
activity within the vitreous? *'* ^^ by 
injections of blood have had a varied 
response. Under these circumstances, 


vitreous fibrosis was usually asso- 


ciated with a traumatic injection 


procedure, involving perforation of | | 
the globe through the retinal layers — 


with aspiration of vitreous," or there 


was an associated retinal detach- 
ment." In all cases where fibrous 
tissue formation was reported, the 


fibrosis took the form of an epiretinal 


A co and in no instance was 


fibroblastic activity found within the 


indeed on occasion have drawn atten-. 


was derived from a condensation of - 


entirely of macrophages with little . 


pletely removed after five to six 4 
weeks. | s 


‘tructive effects on the normal vi- | 


stimulate fibrosis in the rabbit eye. A- 


fibrosis in the vitreous is associated 
with severe ocular trauma or some — 


hemorrhage. By be an incidental : 


Vitreous. Hemorrhage—Forrester et 
















































blood clot. Only when cultured 
fibroblasts from the skin were in- 
jected intravitreally was a high. 
rate (70%) of intravitreal - fibrosis - 
achieved." In contrast, several other - 
workers have failed to report the 
presence of fibrosis after injections of 
blood into the vitreous^"''*'*? and ` 


tion to this fact.*^'** In the present - 
study, despite the persistence of blood - 
deposits in eyes for several months, no 
fibroblastic activity was detected. Col- 
lagenous material found in these cases- ; 


vitreous collagen forming a pseudo- | 
capsule around the clot that remained . 
after most of the clot was reab- 
sorbed. 


CONCLUSIONS 


The cellular reaction to Ares 
hemorrhage in rabbits consists almost 


evidence of a PMN cell response. In 
addition, the total number of invading: 
cells is small and appears to be insuffi- - 
cient to remove completely the RBCs. 
Fibrin deposits, however, are com- : 


Hemorrhage imposes severe des- 


treous, causing vitreous detachment 
and the formation of a pseudocapsule 
around the clot. After the clot has. - 
been reabsorbed, the pseudocapsule a 
may remain as a dense collagenous — 
structure within a fluid vitreous. _ 
Ophthalmoscopically, this is very simi- E 
lar to a vitreous "membrane." " 

Persistent blood deposits do not 


review of the literature suggests that. 


other ocular disease in which vitreous - 
occurrence. 


"by Basil Worgul coe helpful discussions . 
in the preparation of the manuseript, and 
Rebecca Wilkins. provided. secretarial assistance. - 


References 


1. Probsting A: Über Blutinjection in den 
Glaskérper. Albrecht von Graefes Arch. Klin. 
Ophthalmol 38:114-144, 1892. io i 

2. Oguehi C: Über die Wirkung von Bhi i 
tionen in den Glaskürper nebst Bemerk 




















uran AX aon MJ, ‘et. al: 
ted vitreous hemorrhages: I. 
nce of radio-chromium-tagged 
phthalmol. 59:232-234, 1958, 

Benson WE, ed HF: A study 











































13 a T; B P: osina retin- 
s proliferans i in the rabbit. Arch: Gphthalmol 








.M. Forrester J Y, Prentice CRM, Williamson J, 
cet al: Tibrinolytie activity of the vitreous body. 
Invest Ophthalmol 13:875-879, 1974. 
<15. Forrester JV, Edgar W, Prentice CRM, et 
| Intravitreal fibrinolysis in experimental 
< vitreous haemorrhage. Exp Eye Res 92:181-188, 
::3976. 
16. Rérnault FR: Vitreous hemorrhage: An 
xperimental study: I. A macroscopic and isotopic - 
study of the evolution of whole blood and hemo- 
globin: H. Hemoglobin degradation. Arch Oph- 
thalmol 83:458-465, 466-474, 1970. j 
17. Cibis P, Yamashita T: Experimental 
aspeets of ocular siderosis and hemosiderosis. Am - 
Ophthalmol 48:465-480, 1959. 
18. Wise JB: Treatment of experimental sider- 
> bulbi, vitreous hemorrhage, and corneal 
od staining with deferoxamine. Arch Ophthal- 
| 15:698-107, 1966. 
19. Maberly AL, Chisholm LDJ: The effect of a 
fibrinolytic agent. on vitreous | haemorrhage in 





rabbits. bs. J 0 phthubnol 455-64, 1910. i 
20. Benson WE, Wirostko E. Spalter HF: The. 
inflammation on experimentally . 
induced. vitreous hemorrhage. Arch Ophthalsnal. ; 


halmol—Vol 96, April 1978 






effects - of 
82:822-826, 1069. 


21. Carstairs: KC Identification of platelets 2 





E! d merrhage:. X: revi 
a investigation. Su 









and platelet antigens in histclogical section. dee ie 


Pathol Bacteriol 90:225. 1965. 


22. Pandolfi M, Coecheri S, Astrup T: ‘throm: - 


boplastic and fibrino: tie properties of the eye. 


Proc Sec Exp Bio! (New York) 109:159-162, 1962. 
23. Regnault FR: Action du vitré sur la coagu- - 


lation. Pathol Biol 1731-87, 1969. 
24. Constable LJ, Gz 
Platelet induced vitreous membrane. formation. 
Invest Ophthalmel 12:680-685, 1973. 
25. Skelly JR, Binder RF: The influence of 





vitreous body on the clotting system of plasma. 


Am J Ophthalmo! 5851-55, 19€2. 

26. Samuels B: Opecities of the vitreous, Arch 
Ophthalmol 4:838-857, 1930. 

21. Spector Wi, Lykke AWJ: The cellular 
evolution of inflammatory granulomata. J Pathol 
Bacteriol 92:163- E83, 2966. 

28. Spector WG, Walters MN-I, Willoughby 
DA: The origin of the mononuclear cells in 
inflammatory exudates induced by fibronogen. J 
Pathol Bacteriol 90:181-192, 1965. 

29. Van Furth R: The Mononuclear Phagocyte. 
Oxford, England, Blackwell Scientific. Publiea- 
tions, 1970. 

30. Volkman A The origin and turnover of 
mononuclear cells in peritoneal exudates in the 
rat. J Exp Med 124:241-252, 1966. 

31. Kosunen TV, Waksman BH: Radio-auto- 
graphie studies of experimenta! allergie encepha- 








lomyelitis (EAE) in rats, J Neuropathol Exp 


Neurol 22:324-339; 1983. 

32. Spector WG, Coots E: Differentially 
labelled blood cells in the reaction to paraffin oil. 
J Pathol Bacteriol 90:589-598, 1965. 

33. Konigsmak BW, Sidman RL: Origin of 
brain macrophages ir the mouse. J Neuropathol 
Exp Neurol 22:448-452, 1963. 

34. Gloor BP: Cn tke question of the origin of 
maerophages in the retina and the vitreous 
following photocoagulation, Albrecht von Graefes 
Arch Klin Ophthelmed 190:183-194, 1974, 

35. Balazs EA, eited by Szirmai JA, Balazs EA: 
Studies on the stracture of the vitreous body: HI. 
Cells in the cortical layer, Arch Ophthalmol 59:34- 
48, 1958. 

36. Borel JF: Studies on chemotaxis: Effect of 
subcellular leukeeyte fractions on neutrophils 
and macrophages. Int Arch Allerg Appl Immunol 
39:247-256, 1970. 

3T. Riddle JM, Barnhart Mi: Ultrastructural 
study of fibrin dissolution via emigrated poly- 
morphonuclear neutrepails. Am J Pathol 45:805- 
823, 1964. | 

38. Benson WH, Spalter HG: Vitreous hae- 


uri M, Chesney CM, et ak 

















^42. -Laber T Bowman Tetin 3 pen On the 


Wicca: position of our: knowledge of inflamma- 
-tion with special reference to the eye. Trans 
Ophthalmol Soc UK 12:1-28 | 


, 1892, 
A case of retinitis proliferans 


43. Flemming P: 
th the e 'xamined after death. 


in which the eye 






Trans Ophthalmol Soc UK 18:154-164, 1898. 
. AA. Römer P: Verkalkung der. Retina bei — 
chronischer Nephritis zugleich ein Beitrag zur- s. 
pathologischen Anatomie des Glaucoms und der .. 


Retinitis Proliferans. Albrecht von Graefes Arch 
Klin Ophthalmol 52:514-535, 1901. " 
45. Von Hippel E: Pathologische-anatomische o 


Befunde bei seltenen Netzhauterkrankungen. m ur 


Albrecht von Graefes Arch Klin Ophthalmol es i 
64:157-186, 1906. ES 
46. Neame H: Retinitis proliferans: Patholog- 


ical report with notes of other cases and review. 


Trans Ophthalmol Soc UK 43:296-324, 1923. 
47. "Treacher-Collins. E: Formative fibrous tis- 


sue reaction. Trans Ophthalmol Se UK 49:166- E 


8,1929. 
48. Klien BA: Retinitis proliferans: Clinical 
and histologie studies. Arch Ophthalmol 20:427- 


436, 1938. 


49, Koyanagi Y: Zur pathologischen Anatomie 
der Netzhaut nach der Exstirpation eines 


Sehnerventumors. Klin Monatsbl Augenheilkd ae 


5:623-629, 1913. D 
50. Plange H, Speiser P: Beitrag zum Ablauf 


einer Glaskórperblutung (A contribution on the Ux 


course of vitreous haemorrhage). Klin Monatsbl 
Augenheilkd 169:448-453, 1976. | 
51L Chandler MR, Rosenthal E: The effect of 


intramuseularly administered trypsin on blood 


injected into the vitreous of rabbits. Arch 
Ophthalmol 59:706-711, 1958. 

£2. Algvere P, Kock E: Experimental fibro- 
plasia in the rabbit vitreous: Retinal detachment 
induced by autologous fibroblasts. Albrecht von 


Graefes Arch Klin Ophthalmol 199:215-222, 


1976. 

53. Von Sallmann L: Experimental study of 
the vitreous: IT. Experiments on disappearance of. 
red blood cells from the vitreous. Arch Ophthal- 
e dx 638-652, 1950. 

54. Smith RS, van Heuven W AJ, Streeten B: 
Vi itreous membranes: A light and electron micro- 
scopical study. Arch Ophthalmol 94:1556-1560, 











New Instruments 


Anterior Segment Fluorescein Angiography 
With a Retinal Fundus Camera 


Carl L. Fetkenhour, MD, Earl Choromokos 


e We use = technique for anterior 
segment fluorescein angiography that 
empioys an unmodified retinal fundus 
camera. Examples of conjunctival, cor- 
neal, iris, anterior chamber ange, and 
posterior chamber fluorescein angio- 
grams are illussrated. The advantages of 
this method include rapid-sequemce ex- 
posures, high resolution and contrast for 
smail vessel detail, time/frame record- 
ings. and the dual capability of retinal and 
anterior segmeat fluoroangicgraphy with 
use of the same camera. 

(Arch Ophthz!mol 96:711-713, 1978) 





Fig 1.—Normal conjunctival awgiogram—early phase. 


Fie 2.—Normal conjunctival angiogram—middle phase. 
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ince its introduction more than a 
decade ago, fluorescein angiogra- 

phy of the anterior segment has 
generated little interest among most 
ophthalmologists, and is infrequently 
performed even by those trained in 
angiographic techniques. One of the 


reasons for this has been an inability 
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to convincingly demonstrate the value 
of anterior segment fluorescein angi- 
ography as a diagnostic adjunct or a 
potential investigative method for 
either clinical or basic research pur- 
poses. Deficiencies in instrumentation 
(problems with light intensity, resolu- 
tion, rapid sequence, and lack of a 
recordable timing device) have been 
fundamental to this problem. The 
equipment that has been used to date, 
ie, modified photo slit lamps or 35-mm 
cameras with "homemade" light 
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a" . 


Fig 3.—Corneal neovascularization—middle phase. Fig 4.—Normal iris angiogram—middle phase. 





Fig 5.—Patient with lens in position for Fig 6.—Gonioangiogram in rubeosis iridis with angle neovascularization—middle 
gonioangiography. phase. 


Fig 8.—Late-phase fluorescein angiogram in brown iris demon- 
strating absence on vascular fluorescence and fan-shaped bolus 


of dye as it emerges through pupil and rises with convection 
current 


Fig 7.—Gonioangiogram in rubeosis iridis with angle neovascular 
ization—late phase. 
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urces,"* has not adequately fulfilled 
quirements for a ‘satisfactory or 
adily available photoangiographie 


je present time, fluoreseein angio- 
sof the aziterior segment are not 
nically comparable to those of 
andard - retinal fluorescein angio- 
ams. The obiect of this report is to 
: lescribe ‘the use of a conventional 
retinal fundus camera for anterior 
segment fluorescein angiography and 
-to present a variety of angiograms 
that document its versatility and 
om 


MATERIAL .S AND METHODS 


€ The equipment consists of a commer- 
ily available retinal fundus camera 
jed with excitor and barrier filters. 
ie optical head of the unit is mounted so 
can E be moved both vertieally and 
ally? THis makes it possible to 
| aph Pup and inferior as well as 
lateral aspects of the anterior segment. 
One of the four auxiliary lenses on the 
J^rotatab:e lens piate, located on the side of 

the camera body (Fig 1), com»ensates for 

photographing the front of the eye. With 

the standard sower supply, maximum 
< exposure speed: is two per second; an 

optional higher-power supply increases 
this to three per second. The patient is 
"seated before the camera as in retinal 
. photography, with the exception that the 
pupils are not Glated unless the lens or a 
posterior chanther lesion is to be photo- 
| 4. The eyelids should be “opened 
dmy he held: apart with cotton- 
| applicators. Flash intensity is set at 
V-seconds for cornea, iris, anterior 



























E chamber angle, and posterior ehamber and 
TUB. W-seeonds for conjunctival angiogra- 
phy. The anterior segment lens is rotated 


















to position, the room lights turned off, 
nd 5 ml of 10% sodium fluorescein. injected 
'enously. Rapid-sequence exposures 
"un approximately eight | seconds 
e time cf injection. —— ! 

or. gonioanglography a 15- to 20-mm 
ns with central dimple is recommended. 
or topical anesthesia with ¢.5% propara- 

‘hydrochloride, the lens is one third 

led with: 295 methylcellulose and placed 
on the patients eye as he sits before the 
a. The lens is supported and moved 
eeded by the tip of a small. muscle hook 
'end ef a cotton- tipped applicator. To 
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and it must be concluded that, 


clearly visualize the horizontal angle struc- 
tures, the patients's head must be turned 


about 45? from center and the lens slightly | 


tilted into the appropriate cul de sac. 
Superior and inferior angles are examined 
by having the patient look up or down and 
by vertically tilting the lens and the optical 
head of the camera accordingly. Although 
an agile and dexterous photographer might 
be able to handle these maneuvers without 
assistance, the help of a second person to 
position the lens and the patient certainly 
helps to facilitate the examination. 


RESULTS 


Representative fluorescein angio- 
grams of the conjunctiva, cornea, and 
iris, demonstrating early middle 
phases, are illustrated in Fig 1 
through 4. Noteworthy are the con- 
trast and resolution of small blood 
vessels, and the time readouts on each 
frame. Figure 5 shows the lens on the 
eye, and Fig 6 and 7, gonioscopic 
angiograms taken through that lens. 


COMMENT 


Anterior segment fluorescein an- 
giography can be accomplished with a 
retinal fundus camera that incorpo- 
rates an anterior segment lens, high 
transmission interference filters, and 
a high-intensity light source that can 
be recycled rapidly. The importance of 
a recordable time/frame relationship 
is obvious and yet, at the present time, 
this feature is available only on retinal 
cameras such as the one described 
here. High-transmission interference 
filters** are generally accepted as the 
filters of choice for quality fluorescein 
angiography and are standard equip- 
ment on all new fundus cameras. They 
provide excellent contrast by minimiz- 


ing pseudofluorescence and increas- 


ing transmission of the desired wave- 
lengths; switching off overhead lights 


during the examination will enhance 


this effect by eliminating unfiltered 
room light reflected from the eyelids 
and scelera. Opening the patient's 


eyelids widely will also eliminate the 


oceasional arcuate corneal shadow 
from reflected eyelid-margin fluores- 
cence. | 
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optical. and flash intensity character: 


mol 58:505-512, 1969. 
























































slightly | in ar as dif o pes pee 


istics. 

It is important to obtain rápid- 
sequence exposures of the early. 
phases so that initial vascular fluores- 
cence will be detected before fluores- . : 
cein leakage cbscures fine vessel 
detail. Significant information is de- 
rived from evaluating these. early : 
vascular dynamics and, for this, SAU 
rapidly recycling light source is a 
major prerequisite. At the present 
time, there is no way to satisfactorily i 
record fluorescein angiography in a. 
darkly pigmented i iris unless there are - 
vessels on the iris surface or a disease 
state has caused stromal vessels to. 
leak abnormally. Iris pigment respon- á 
sible for brown or even some green 
irides usually obseures the transmis- : 


sion of fluorescence, except for the - 


dye coming from the posero poe 
ber (Fig 8). | | a 

Readers should also be. aware that’ 
at least one make of fundus camera. ES 
cannot be used for the purpose. I 
described herein. p 


Nonproprietary Name and. 
Trademark of Drug | 


Proparacaine hydvochloride—Ophthaine. 
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Protective 
ENVOI 


The expanded zone of the iris produced by 
maximal miosis for protection of the vitreous face 





"Vr CEPI PRI ae 
CREE TS 


Protective miosis ...in seconds 


To demonstrate how Miochol works, 
a series of surgical prccedures per- 
formed by Herbert J. Nevyas, M.D. 
were filmed at the Scheie Eye Institute, 
Philadelphia, Pa. 

Preaperative orders called for a 
mydriatic drop regimen of 2% cyclo- 
pentolate and 10% phenylephrine, q 
10 minutes, starting one and one-half 
hours befere scheduled surgery. Fol- 
lowing cataract removal, the anterior 
chamber was irrigated with 0.5 cc 
Miochol. 

Sequential photography and si- 
multaneous motion picture filming per- 
mit the selection of Before photo- 
graphs showing the operative field at 
the moment before Miochol irrigation, 
when preoperative dilating drops and 
retrobulbar block have produced max- 
imum dilation. 


MIOCHOL* 
(Acetylcholine Chloride) 
INTRAOCULAR 


See insert tor full prescribing information. 


Indications: To obtain complete miosis in 
seconds, bv irrigation of the iris after de- 
livery of the lens in cataract surgery, as 
well as in penetrating «eratoplasty, iridec- 
tomy and ether anterior segment surgery 
where rapid, complete micsis may be re- 
quired. 

Contraindications: There ere presently no 
known contraindications to the use of 
MIOCHOL (acetylcholine chloride) -Intra- 
ocular. 





After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the Before 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...the ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 
cation, cryosurgical extraction, or con- 
ventional tumbling technique, con- 
sider Miochol for the prevention of 
prolapse and protection of the vitreous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Miochol. 


Precautions: |n the reconstitution of the 
solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtained quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterior or pos- 
terior synechiae, may require surgery prior 
to administration of MIOCHOL. In cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has not been used. 

Adverse Reactions: There have been no 


Filmed during surgery 

by Herbert J. Nevyas, M.D., 
at the Scheie Eye Institute, 
Philadelphia, Pa., 

William Nyberg, R.B.P., 
photographer 


Before 
Miochol 


Patient: A.M. 

(Male. Age 74) 

Dx: Posterior 
subcapsular cataract 
Procedure: 
Phacoemulsification 


35 seconds 


after 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 1% Miochol 
instilled in anterior chamber 


In cataract surgery, 
when seconds 
often matter... 


MIOCHOL 


(acetylcholine 
chloride 20 mg) 
provides protective 
miosis in seconds 


known adverse reactions to MIOCHOL 
(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize 

1. Immediately before use remove protec- 
tive cap. 2. Give plunger-stopper a quarter 
turn and press to force solvent and center 
rubber plug into lower chamber. 3. Shake 
gently to dissolve solid. 4. Cleanse 
plunger-stopper top with 70% enthanol or 
other suitable germicice. 5. Discard univial 
after use. 757-8 


SMITH, MILLER & PATCH 
Division Cooper Laboratories ( P. R.) Inc. 
:. San German, P.R. 00753 
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THE EYE RESEA| , 


YE RESEARCH INSTITUTE OF RETINA 
FOUNDATION AND THE POSTGRADUATE MEDICAL INSTITUTE OF BOSTON ANNOUNCE 


THE FIFTH PRACTICAL COURSE ON 


CLOSED (PARS PLANA) VITRECTOMY 
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The two day curriculum ‘ind udes one-half day of didactic sessions with seminars on ultrason ography and ERG; one day. . : ? 
-of practical experience with manual and automated vitrectomy systems; and one-half day observing surgical cases. — 


mE REGISTRATION: $350.00 
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anterior-posterior capability 


The Suction Infusion Tissue Extractor speaks for itself. 


EE ^! functions in one probe for one n-M3y 
cision, one-handed operation. 


Eg Surgeon directly controls all functions gj i 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


Er Fiber optic system attaches to operat- 49 
ing tip for direct illumination. 


EE Modular construction of handpiecejag 
facilitates cleaning, care and mainte- 
nance...even in the O.R. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 


456 Parkway, Lawrence Park Industrial Park, Broomal!, Penna. 19008 - (215) 353-4350 
Philadelphia + New York - Los Angeles * Chicago - Houston - Atlanta - Cleveland 
All products repaired and serviced in Broomall. Penna. 


Ep Rapid, fresh-fluid reflux through cutting i ig 
port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


FE Battery-powered consoleins ires ju 
against electrical hazard. 





EE Safety switch provided for instant cut- 
off of all operating functions. 





EE Specialized electroplating and lapping yy 
techniques create the most effective 


cutting mechanism available for intra- 
ocular microsurgery. 
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-With the future in Sight 
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methylorednisolone, Upjonn 


a choice of 6 strengths 
for low-dose and high-dose therapy 


243 6 ALY 


age MMQ MNO MNO MNO age 





Upjohn The Upjohn Company. Kalamazoo, Michigan 49001, U.S.A 


TheNew Way 
to measure lenses 


(computerized, yet inexpensive} 


It's the way you have always wanted to measure lenses 
Automatically. Accurately. Without double checki 1g 
repeat readings and wasted time. 

The HUMPHREY LENS ANALYZER does it all in 
seconds. With push-button ease it measures sphere. 
cylinder, axis, horizontal and vertical prism for glasses 
as a pair, single lenses and contacts. 

Measurements are completely objective, eliminatinc 
possibility of operator error. Everyone on your staff can 
learn to operate the LENS ANALYZER in minutes 

Instantaneous measurement, digital display anc 
an optional printer are the electronic innovations. The 


1 





HUMPHRE 


INSTRUMENTS ARE! 





HUMPHREY LENS ANALYZER also uses the most ad- 
vanced lens measuring optics to give unequalled accu- 
racy. Only one internal moving part means years of 
reliability. There is no laser light to cause operator/ 
employee concern. 

It costs less per operation than any conventional or 
automatic lensmeter. If you use a lensmeter about 25 
times a day, this instrument will pay for itself in a little 
more than a year. The LENS ANALYZER is the only instru- 
ment in its class for under $4,400. Write or call Humphrey 
Instruments, 3081 Teagarden St., San Leandro, CA 94577. 
(415) 895-9110. (Outside Calif.: 800-227-1508.) 
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tic Ultraseund, Hilton inn, Memphis, 


Sirgicat Association, Hilton Ha- 
in inar, Missouri Baptist Hospital, St 


phtha vac Plastic Surgery. Course, Brookdale 
: - Hospital, Brooklyn, New York, Apri! 2-4. 
American Diopler and Decibel Society, Scotts- 
i: dale, Ariz, April 3-8. 

Glaucoma Course. Massnchurets Eve and Ear 
^ dnfirmary, Boston, April 5-7. 

Rochester Ophthaimological Society, Roches- 
coter, NY. April 6-7, 

Biennial Walter Reed Course, Washington, DC. 
: April 10-13. » 

T Tennessee. Academy of Opt anit 
E | ville, Tenn, April 13-14. 
: Unh rsity of Pennayivania Alumni Association, 
hiladalphia, April 13-15.) = 
ternational. Symposium on. | Cataract Surgery, 
Fic ince, kaly, April 13-16. 
i 1g, University of Texas, Galveston, 


thaimology, Knox- 




























irre i Concepisin Retinal Disease; University 
s aor con eedem: s. fagi! 1 7-18. 


Annual Clinical Day, London, Ontario, May 5. 


Second Biennial Symposium, Manhattan Eye, 


Ear and Throat Hospital, May 5-6. 


International Symposium on immunology and 


immunopathology, San Francisco, May 8-10. 
International Medical Contact Lens Symposium, 
Kyoto, Japan, May 9-10.. 


International Conference on Myopia, Yoko- 


hama, Japan, May 10-12. 
International — Strabismological 
Kyoto, Japan, May 10-12. 
international Glaucoma Congress, Kyoto, Ja- 
pan, May 11-12. 
international Society for Cornea Research, 
Kyoto, Japan, May 12-13. 
international Congress of Ophthalmology, Kyo- 
to, Japan, May 14-20. 


Association, 


i Course and Workshop on Ocutome Technique, 


Columbia University, New York, May 19-20. 


| international Congress for Eye Research, 


 Nemuno-Sato, Japan, May 20-25. 


l Genetic Disorders Affecting the Eye, Tokyo, May 


2i. 
Pacific Coast Oto-Ophthalmological Society, 
Newport Beach, Calif, May 21-25. | 


international Intraocular implant Society, Na- 


goya, Japan, May 22-23. 


First Philippine International Symposium, Ma- 


. nila, the Philippines, didi 23-26. 


June 


< Course on Ultrasonic Tomography, Harkness 


Eye institute, New York, June 8-10. 


Annual Ophthalmology Symposium, Montefiore 
. "Hospital and Medical Center, Bronx, NY, June 


$9 


Annual Meeting of the Canadian Ophthalmology 


' Society, Halifax, Nova Scotia, June 11-15. 


Second World Congress of Ergophthalmology, 


. Stockholm, June 13-16.. 


. Highlights of Modern Ophthalmology, Presby- e 
terian Pacific Medical Center, San Francisco, o >> 


us A dnd Written. ` Examination, 


June 15-17. : 
AMA Annual Convention, St Louis, June 17-22. 


July 


American Association of Pediatric Ophthalmol | 


ogy, Williamsburg, Va, disi 5-9. 


August 


Summer ‘Shakespearean Festival on External =e à. r nus 


Eye Diseases, Cedar din Utah, Aug ^9. 


- Spain, Sept 30-17. Ts 


Latin me Council on Strabismus, Medel- 






































Waterville, ‘Me, Aug vus 


September | 


international Symposium on Evoked Pote ial $ 
. University Hospital, - “Nottingham, - d 
Sept 4-6. "d f 
international Commission. for Optics Mà 


on lonizing. Radiation, Dusseldorf, wW Gern 
ny, Sept 17-20. 0 = 


October 


American Board of Cphthaimology.c Oral Exa 
nation, San Francisco, Oct 12-15. 
American College. cf. Surgeons Clinica Con 
gress, San Francisco, Oct 16-20. 
illinois Society of Ophthalmology and Otola ; 
geology, Champaign, ill, Oct 20-22. 
American Academy ot Ophthalmology, Kansas , 
City, Oct 22-26. g n 





November 

Southern Medical Association, Atlanta, Nov dr | : 

December 

Aphakla Symposium, Cirromar Hotel, | San t 

Puerto Rico, Dec. 26-Jan 1.77 oR 
" re 

- January 

American . 


Board ot primao Jan 20. 


-February 


 zerland, pta 4 3 





























E Ocular Inflammatory Disease Seminar 
Wayne State University.—A two-day 
eminar, entitled "Who's Afraid of 
‘irginia’s Uveitis?” will be held at the 
erset Inn in Troy, Mich, on 
ursday and Friday, April 27-28, 
All ophthalmologists are invited, 
; registration is limited. For fur- 
r information, contact Trudy Kie- 
tter, Wayne State University, 
495 W Ferry Mall, Detroit, MI, 48202 
pie: 318/577-2406). 





| Annual: Spring Postgraduate Confer- 
[p ence.—The University of Michigan 
— Department of Ophthalmology will 
hold its annual spring postgraduate 
= conference at the Towsley Center in 
=- Ann Arbor, April 6-7. Guest speakers 
. will be Dr Ronald M. Burde, Dr David 
=G. Cogan, Dr Joel S. Glaser and Dr 
John L. Keltner. The topic will be 
“Practical Neurophthalmology." For 
further information, contact Dr Floyd 
C. Pennington, Director, Office of 
"Continuing Education, the Tow sley 
TE, Ann Arbor, MI 48109. 


i Hlinois Ophthalmology and Otolaryn- 

gology Meetings.—The next meetings 
-of the Illinois Society of Ophthalmol- 
‘ogy and O Otolaryngology will be held 
April 28-30 at Pheasant Run, St 
Charles, Ill, and Oct 20-22, 1978, at the 
rf Ramada Inn, Champaign, 1. For 
"^ further information, contact Dr A. 
-© Reese Matteson, 101 W North St, 
| Danville, IL 61832. | 


| Workshop on Ocutome Technique.—A 

and workshop on the Ocutome 

i l be held May 19 and 20, 

mbia University College 

ans and Surgeons. The 
tor is Dr D: Jackson Cole- 

1 rther "information, contact 


Dr Jose M. Ferrar, Associate Dean, 
Columbia University, 680 W 168th St, 
New York, NY 10032. 


New President of Minnesota Associa- 
tion of Ophthalmology.~The Minnesota 
Association of Ophthalmology has 
elected Dr Raymond C. Croissant of 
Edina as presidert. The vice-president 
will be Dr Richard O. Leavenworth of 
St Louis Park; Charles Ostrov, MD, of 
Columbia Heights will be secretary, 
and Dr Robert Hugh Monahan of St 
Paul will be treasurer. 


Annual Ophthalmology Symposium.— 
The Department of Ophthalmology of 
Montefiore Hospital and Medical Cen- 
ter/Albert Einstein College of Medi- 
cine will present an annual ophthal- 
mology symposium on Friday, June 9. 
Dr Charles L. Schepens of Boston will 
give the George N. Wise Memorial 
Lecture. 

For further information, contact Dr 
Joseph B. Walsh, Montefiore Hospital 
and Medical Center, 111 E 210th St, 
Bronx, NY 10467. 


Ultrasonic Tomography Course.—A 
course on ultrasonic tomography of 
the eye and erbit will be held June 8, 9, 
and 10, 1978, at the Harkness Eye 
Institute in New York. For further 
information, contact Dr Jackson Cole- 
man, 635 W 165th St, New York, NY 
10032. 


Canadian Ophthalmological Society 
Meeting.— The 41st Annual Meeting of 
the Canadian Ophthalmological Soci- 


ety will be held at the Hotel. Nova 


Scotian, Halifax, Nova Scotia, June 
11-15. The guest speakers will include 


Mr Barrie Jay cf London and Dr 


Marshall M. Parks of Washington, 
DC. For further information, contact 


722° E dd 1978 — 





the Executive Director, J. Paul Le Bel, E 
Canadian Ophthalmological Society, - 
PO Box 8650, Ottawa, Ontario, Can- ` 


ada, K1G 0G8. 


Fourth  Orthoptic 


Congress.—The 


Fourth International OrtRoptic Con- m 


gress will take place in Berne, Swit- 
zerland, Sept 4-6, 1979. For further 
information, address the general sec- 
retary: Ursula Altmann, Himmeriweg 
8, CH-8052, Zurieh, Switzerland. 


Southern Medical Association Oph- 
thalmology Meeting.—The Section on 


Ophthalmology of the Southern Medi- " 


eal Association will meet in Atlanta, 
Nov 11-14. The guest speaker will be 
Arthur Keeney, MD, of Louisville. A 
symposium on intraocular lenses will 
be eonducted by Henry Clayman, MD, 
of Miami Beach. For further informa- 
tion, contact the Section Secretary, Dr 
William H. Coles, Medical University 


of South Carolina, 171 Ashley Ave, . 


Charleston, SC 29403. 


Convention of New York State Oph- 


thalmological Society.—The first Con- 
vention of the New York State 
Ophthalmological Society will take 


place Nov 11 and 12 at the Essex 


House Hotel in New York City. For . 
additional information, contact Abra- _ 
ham Schlossman, MD, 667 Madison a 


Ave, New York, NY 10021. 


Aphakia Symposium. -~An aphakia 
symposium will be held Dec 26, 1978, .« 


to Jan 1, 1979, at the Cirromar Hotel 
in San Juan. This symposium is orga- 
nized by the University of Puerto 


Rico. For. further information, contact 


Dr Marvin L. Kwitko, 5591 Cote des 
Neiges Rd, Montreal, Canada, H3T 
1Y8& 
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Avoid steroid 
contradiction. 


Think FML 


(fluorometholone). 






POTENCY 


eeeeee0e2ee4 8 


There’s 2 unique contradiction inherent in ocular 
steroid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration er scarring, steroids often increase IOP. 
This rise in pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 


FML eases the contradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


FML controls moderate to severe inflammation. 
Independent investigators found FML to be as effec- 


PENETRATION 


SAFETY COMFORT 










tive in controlling inflammation as other potent 
steroids! 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach "deep- 
seated” sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone? 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient’s eyes and to prevent corneal xerosis. 


Good reasons to make FML your “first choice” 
ocular steroid. 


Potent, yet safer. Think FML. 


EML” (fuoromethawone) 0.1% Ligusfilm" Sterile Ophthalmic Suspension 


ACTIONS Inhibitior-cf the inflammetory response to inciting agents of mechanical, chemical or 
immunological nature. Zo generallyaccepted =xpianation of this steroid property has been advanced, 
Adrenocorticostercidsaad their derivateves are capable of producing a rise in intraocular pressure. In 
clinical studies on patiemts eyes treated with both dexamethasone and fluorometholone, fluorometh- 
olone demonstrated adwer propensity to increase mtraocular pressure than did dexamethasone. 
INDICATIONS For steroid responsive inflammatiomof the palpebral and bulbar conjunctiva, cornea 
and anterior segment — the globe. CONTRAINDICATIONS Acute superficial herpes simplex 
keratitis. Fungal diseases of ocular structures. Vaecinia, varicella and most other viral diseases of the 
cornea and conjunctive Tu»erculosis of the eye. Hypersensitivity to the constituents of this medica- 
tion. WARNINGS S«e-oid medication in the treatment of herpes simplex keratitis (involving the 
stroma) requires great caution; frequent slit-lamp«microscopy is mandatory. Prolonged use may result 
in glaucoma, damage te the optic nerve. defects in visual acuity and fields of vision, posterior subcap- 
sular catar@ct formatior. or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated frem ocular tissue. In those diseases causing thinning of the cornea or sclera, 
perforation has been kaown to occur with use of ropical steroids. Acute purulent untreated infection 
of the eye may be-maske- or activity enhanced by presence of steroid medication. Safety and effective- 
mess have not been demonstrated in children ef the age group 2 years or below. Use In Pregnancy: 


Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS As 
fungal infections of the cornea are particularly prone to develap incidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. Intraocular pressure should æ checked frequently. ADVERSE 
REACTIONS Glaucoma with optic nerve damage. visual acuitwor field defects, posterior subcap 
sular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues. 
perforation of the globe. DOSAGE AND ADMINISTRATION I to 2 drops instilled into the con- 
junctival sac two to four times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 
1. Allergan Report Series, #72. 


2. Hull, D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids. Invest Ophthalmol 
13, 457-459, 1974. 


3. Fairbain, W. D. and Thorson, J. C. Fluorometholone —anti-inflammatory and intraocular pressure 
effects. Arch Ophthalmol 86: 138-141. 1971. e 


AJIÉRGAN Pharmaceuticals, Irvine, CA 92 713 : 














P. Thygeson and many others « or 1 the faculty of 60. 


- Tuition | is $775. 00. For further informsitión and application forms, please write to J.W. 


lot € include Ana Biochamisty-. Embryology i and: Denies. Motility, T 
A nd alise Neuro-ophthaimology, Optics and Theory of Refraction. _ 





j, P. Boeder, B. Crawford, C. Dawson, A. 
orta, P P. Ellis, W. R. Green, M. Hall, n Hetherington, m A. — H. — 








| Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
























: | California 94305. 


G aucona SYMPOSIUM 
DECEMBER 7, 8, 9, 1978 

»- | sporisored by 

DEPARTMENT OF OPHTHALMOLOGY 


7 A ; JNIVERSITY C OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 


m “Douglas R. Anderson, Miami 
Stephen M. Drance, Vancouver 
< Joseph S. Haas, Chicago 
vn - ] Jonathan Herschler, Miami 
Allan E. Kolker, St. Louis 

E William E. Layden, Tampa 
“Sainget D. McP rson, Jn, Durham | 
Robert N. Schaffer, San Francisco 
“Richard J. Si mons, Boston 
» George. Spaeth, Philadelphia 











ite. RE Information: 
Wi liam E. Laden. | M. D. 





Tampa, Florida 3 33612 2 
e gistrat jor nfee $175.00 - 
sco D Residents rand Fellows) 








| Modern spacious clinic includes up-to-date | 
| equipment and is staffed with a large well- 
| trained group of assistants. 





BLAYDES CLINIC 


Excellent opportunity for General Ophthal- 


| mologist to join two man practice. Training | 


in Retinal and Vitreous Surgery helpful. 


| Association with growing practice. 


| Ongoing isea continued in. sera : 


different fields of ocular surgery. 


If interested, p 
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Fast, sure, diagnoses 
with OCU-SCAN, a hand-held Ultrasonic scanner. 


You get high resolution, magnified display of intra-ocular and orbital areas by 
simply holding a lightweight ingeniously engineered probe lightly against tne eye- 
id. There is no patient preparation in this procedure. Special requirements are 
accommodated by many built-in flexibilities—real time and gray scale displays, 





—— “A-scan” display, optional digital biometric measurements, 
ns optional image storage modes, and more, all in a minimum of 
space. Send this coupon for complete data. 







This Sonometrics '"B-scan" display revealed, in seconds, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 














ge of Medicine and Chil 
ren's Hospital of Michigan 

are undertaking a joint search 

for an individual to head the 

Department of Ophthalmolo- 

gy at Children's Hospital of 

Michigan. The position will 

arry an appropriate academic | 
ank as a member of the full- 

time faculty of the Depart- 

ment of Ophthalmology at 

Wayne State University. Inter- 

ested persons should send a 

copy of their curriculum vitae 

and bibliography to: 







Wayne State University. 
lege 1. 






























Adnan S. Dajani, M.D. 
. Chairman of the 

_ Search Committee 
Children’s Hospital of 

















... 3901 Beaubien 
. Detroit, Michigan 48201 








affirmative action employer. 





-2 year post-doctoral traineeships available 
d. immediately. University of Washington, 
Department of Epidemiology. 






EPIDEMIOLOGY 
RESEARCH 
IN EYE DISEASES 
FELLOWSHIPS 










Contact: 










James L. Gale, M.D. 
University of Washington, SC-36 
Seattle, WA 98195 

(206) 543-8873 






The University of Washington is 
-an Affirmative Action, 
Equal Opportunity employer. 
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in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
to users and to people 
who work in them. 


Britain's health care system is pre- 
dominantly nationalized. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 


hensive references covereach system's | 


evolution. . operation. ..epplication... 


problems...achievements...and  per- | 


sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 


| | -write Order Dept., AMA, 535 N. Dear- | 
-..1; born St, Chicago, il. 60610. — — | - 


|. Comunctiva 


Sodium SULAMYD® | 


‘Ophthalmic Solution 3096. Solution 10%, Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment® 
of conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due to susceplible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma. 
CONTRAINDICATIONS ^ Hypersensi y to sulfonamide prepara: 
tions contraindicates the use of Sodium. YD: 


PRECAUTIONS The solutions are incompatible with silver - 


réparations. Ophthalmic oinments may retard corneal healing. 
Nor-susceptible organisms, including. fungi, may proliferate with 


the use-of these preparations. Sulfonamides are inactivated by the — 


brand of sodium sulfacetamide, U.S.P. . 


para-aminobenzoic acid present in purulent exudates. Sulfonamide 


sensitivity reactions may occur. 
Jung 1972 


METIMYD® : 


Tr of prednisolone acetate, U.S.P., and sulfacetamide sodium, - 


Oghthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
RM o mg. prednisolone acetate and 100 mg. sulfacetamide . 
sodium. 









INDICATIONS — Suspension Based on a teview of this dru 
by the National Academy of Sciences — National Researe 
Council and/or other information, FDA has classified the indi- 
cations as follows: 

“Possibly” effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye. EYELIDS: allergic blepharitis, 
biepharitis associated with Seborrheic dermatitis and other 
nonpurutent farms of Conjunctivitis including those associated 
with hay fever, and conjunctivitis due to phyStcal agents such 
as foreign bodies, chemicals (acids, alkalies! and other irri- 
tents. CORNEA, SCLERA. IRIS, AND UVEA: interstitial, post- 
operative, and pal: keratitis: chemical and thermal burns 
9! the Cornea; comeal ulcer, herpes zoster ophthalmicus; 
phylctenular keratoconjunctivitis: cormeal neovascularization: 
Scieritis; episcieritis; acute. chronic, and traumatic iridocyclitis. 
F:nal classification of the less-than-effective indications re- 
quires further investigation. 




















Qintment METIMYD is indicated in the following inflammatory 
ae ae ae conditions affecting the eyelids and anterior segment 
OF TPG eye f 
Eyeuds. allergic blepharitis, blepharitis associated with seborrheic 
dermatitis: other nonpurulent types of blepharitis. — 

allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of caniunctivitis including those associated 
with hay fever. conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids, alkalies) and other irritants. 

Corea, Sclera, Iris, Uvea — interstitial, postoperative, and scleros- 
ing keratitis: chemical and thermal burns of the cornea; comedi 
ulcer: herpes Zoster ophthalmicus; phiyctenular keratoconjunctivitis: 
corneal neovascularization. scleritis; episcleritis: acute, chronic, 
and traumatic iridoCyciitis. 7 

in deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, sulfonamide) therapy shouid be employed. 
Local treatment may be used as adjunctive therapy l 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-suifonamide prepara- 
tions. Topical ophthaimic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye: 
fungal disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which. like other diseases caused 
2 microorganisms, may be masked or enhanced by the presence 
of the steroid; individuals with known sensitivity to any of the 
gegen i 
PRECAUTIONS Extended use of topical steroid therapy may 


9838358 . 


Cause increased intraocular pressure in certain individuals. Ín pro- ^ 


longed therapy, it is advisable that intraocular pressure be checked 
nanny in those diseases causing thinning of the cornea, per- 
foration has been known to have occurred with the use of topical 
stergids. As with any antibacterial preparation, prolonged use may 
result in overgrowth of non-susceptible organisms, including fungi. 
if superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop. discontinue use. . | 

The protracted use of topical corticosteroids in the eye reportedly 


has been rarely associated with the development of posterior sub- ; 


capsular cataracts. 






> pe ^y ochering Corporation 
(£4 Kenilworth, N.J. 07033 


SWW-8570 


January 1973. July 1973 9835366, 10106524 
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YOUR PATIENTS 
TRUST YOU 


...Professional Results Start With Bausch&Lomb Diagnostic Instruments. 


Your diagnostic 
instruments should be as 
capable and professional as you 
are. That's why Bausch & Lomb 
offers a variety of high 
performance instruments 
designed to help you make 
accurate decisions fast. 

Standard size Welch 
Allyn ophthalmoscopes are 
available with 3.5V and 2.5V 
Halogen illumination; and a 
pocket size ophthalmoscope 
with 2.5V Halogen illumination. 


Welch Allyn spot and streak 
retinoscopes allow faster, easier, 
more precise examination by 
combining the superior 
brilliance of Halogen 
illumination with other advanced 
design features. Also offered are 
Welch Allyn transilluminators, 
pocketlights and headlights. 

A highly sophisticated 
instrument, the Bausch & Lomb 
Professional Ophthalmoscope 
has unmatched capabilities for 
ophthalmoscopic examinations. 
Indirect ophthaimoscopy is 
simplified by the B&L Binocular 


Indirect Ophthalmoscope. The 
BSL Copeland Streak 
Retinoscope offers superb 
instrumentation for objective 
estimating of refractive errors. 


Bausch & Lomb 
Diagnostic Instruments... 
in a word, professional. 


BAUSCH & LOMB (y) 
Scientific Optical Products Division 


ROCHESTER. NEW YORK 14602 USA 
716-338-6000. TWX 510-253-6189 
TELEX 97-8231. CABLE BAUSCH & LOMB 
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Bonis are T. that in view of The Copyright Revision Act of 1976, all 
Létters to the Editor submitted for publication must contain on the transmittal 


. letter the following language "The person(s) undersigned hereby grant the 
. American Medical Association permission to publish this Letter and in addition, 
y hereby assigns all copyright ownership therein to the AMA.” 


& Retinal Neovascularization and 
- Behcet's Disease 





- To TUM Editor.—In a recent AECHIVES 
e entitle] "The Ocular Manifes- 
ns of Bekeet’s Disease" (€5:1813- 
17, 1971), by Colvard et al, numerous 
53 anifestations were listed in the 
— series of 3€ patients. 

c l would like to add an adcitional 
- manifestation ef Behcet’s disease to 



























have seen three patients with 
Behcet's disease who had retinal neo- 
vascularization in adéition te other 
' ocular findings. When retinal reovas- 
 eularization is present in Bohcet's 
disease, vitreous hemorrhage may 
. occur: and can cause permanent visual 
_ loss and other seconéary disorders, 
^ such as retinal fibrosis, and -etinal 
traction detachment. 
_ Therefore, I would add this finding 
- to the list of ecular manifestations 
because of its serious nature and 
$ potential to cause blindness, 
2 Howarp Scuatz, MD 
San Franciseo 






















'he Indications and 
raindications of Cryosurgery 


€ Editor.-Any new form of 
rapy is looked at with a jauadiced 
e by those who have seen many 
rms ef treatment come and ge. Only 
ion time and controlled stodies can 



















1 rs de ee (rated — this 
H E, (S. A. Zacarian, oral 
icatior, September 1977). 

its : 





the list: retinal neo lanao. £ 


indications and contraindications of 
this form of therapy for eyelid basal 


or squamous cell carcinomas are being 
evaluated. 


Within the past decade, cryothera- 
py for hemorrhoids was being pushed 
by aggressive instrument companies. 
Unfortunately, this action deterred 


the development of cryotherapy for 


hemorrhoids since poor instrumenta- 


tion, misrepresentation of its ability, 


and oversimplification of the tech- 
nique were presented to the practi- 


 tioner in an attempt to sell equipment. 


Practices like this have set cryothera- 


py for hemorrhoids back at least half a 


decade, and only now is it again being 
revitalized. I am most fearful that this 
same situation may occur in ophthal- 
mology. Numerous instrument com- 
panies are currently misrepresenting 
that nitrous oxide units can be used in 
the treatment of eyelid malignancies. 
However, there are no experimental 
or clinical data to date that show that 
this cryogen is effective for this 
purpose. If a clinician uses these units 
for human malignancies, then he must 
obtain a medical release from the 
patient that this is an experimental 
procedure. I am fearful that the use of 
nitrous oxide may only kill the 
superficial portions of the tumor, 
allowing deeper viable nests of cells to 
remain. Months to years later, these 
tumor cells may dissect and grow in a 
manner so that, while the initial lesion 
was curable, it may now be converted 
into an incurable situation. To date, 
the only eryogen that has been shown 
to be effective for human eyelid 
cancers is liquid nitrogen.'* 

It is the hope of physicians inter- 
ested in the advancement of cryo- 
therapy to bring to the attention of 
the clinician that nitrous oxide is an 


effective modality for benign lesions 


and trichiasis, but it should not as yet 
be used for eyelid or skin malignan- 


glaucomatous damage in an individual 












































cies. Čryosurgeons a. also ; be 
made aware of the import n 
observing eyelid cryosurgical © pr 
cedures before attempting th 
Treatment of inner canthal tumo 
should be postponed until some faci 
ity with the technique has b 
acquired. In addition, from a theore 
ical and clinical viewpoint, liquic 
nitrogen spray should be more effec 
tive than liquid nitrogen probes. 
F. T. FRAUNFELDER, MD. 
Little Rock, Ark. 


l. Zacarian SA: Cryosurgery of skin e ea 
proper perspective. J Dermatol Surg ae 
1975. 

2. Beard C, Sullivan: J H: Oryodüigery ofi eye 
disorders including malignant tumors,: in Zacar 
ian S (ed): Cryosurgical Advances in. D TH 
tology and Tumors of the Head and Neck. Spring 
field, Ill, Charles C Thomas Publishers, 1977 

3. Fraunfelder FT, Wallace TR, Farris H. 
al.: The role of eryosurgery in external ocular n 
periocular disease. Trans Am Acad Ophthálinal 
Otolaryngol 83:713-724, 1977. ae 


The Value of Tonography i ou uu 


To the Editor.-1 read with interes 
the article by Gerald L. Port: 
Marijane Krohn, " Tonograph: nd. 
Projection Perimetry,” which ap- 
peared in the August 1977 issue of the 
ARCHIVES (95:1353-1356, 1977). The . 
results were very similar to my obser- 
vations when I compared the tonog- 
raphy values of glaucomatou 
with the outflow coefficients of ocular 
hypertensives without. glaucomatous: 
optic nerve damage. The point | of. 
disagreement is the conclusion. — . 

Portney and Krohn state. that 
tonography is useful in identifying 
those eyes that need close observation 
for the development of glaucomatous 
change. I cannot find in their repor 
evidence that supports this view. ` 

I believe that the tonographie 
difference between the glaucomatous | 
patients and the normotensive popula- 
tion has not much clinical value. The 
important result is that the distinc 
tion between glaucomatous eyes and 
hypertensive eyes without glaucoma 
eannot be made with tonography. 

When the intraocular pressure is 
measured several times, the addi- 
tional value of tcnography seems to be 
very limited in predicting the risk of 





eye, v^ EON P 
PEKKA POHJANPELTO, MD. 
Lahti, Finland 


1. Pohjanpelto PES: Tonogirágihy: and "M 
matous optic nerve cu Acta Ophthal Baal 
822, 1974. > E 
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Books 


Readers are advised that in view of The Copyright Revision Act of 1976, all 

Book Reviews submitted for publication must contain on the transmittal letter 

the following language: "The person(s) undersigned hereby grant tae American 

Medical. Association permission to publish this Book Review and in addition, 
ereby assigns all copyright ownership therein to the AMA." 


; B. undamentals of Medical Ultrasonography, by 
Gilbert Baum, 474 pp, with illus, New York, GP 
Putnam & Sons, 1975. 


- This big and well-organized book 
(almost 500 pages) is written for 
physicians and their assistants. Gil- 
bert Baum himself diseusses the 
physics and technology of ultrasonic 
diagnosis; this discussion comprises a 
large part of the text. In addition, he 
reviews clinical applications cf ultra- 
sonography in examinations of the 
eye, orbit, neck and head, breast, and 
peripheral vascular system. Donald W. 
Baker, Ross E. Brown, Inge Edler, 
Louis M. Hellman, Joseph H. Holmes, 
George Kossoff, Walter Strother, and 
D. Naldrett White, all weli-known 
authorities in their fields, present the 
- ... dinieal applications of echography in 
-.... neurology, cardiology, obstetrics, gyn- 
_.. ecology, and internal medicine and 
. add a few special chapters of their 
own on basic physics and technology. 
Gilbert Baum, MD, a pioneer in 
ophthalmic B-sean echography, not 
only has the knowledge and authority 
to discuss such important topics as 
- transducers, interaction of sound and 
. tissues, acoustic artifacts, the amplifi- 
er, cathode ray tube, recording and 
visualization of the ultrasonoscope, 
standardization, and the biologic ef- 
fects of ultrasound but, as a physician, 
he does this in a most effective and 
readable manner. The fact that he 
uses echograms from the eye and orbit 
to illustrate the physical and techno- 
logical basics of echography should 
make this text particularly attractive 
to ophthalmologists. However, when 
reading through the ophthalmologic 
section of this book, the knowledge- 
&ble reader gets the impression that 
the time clock stopped for the author 
almost ten. years ago. This becomes 
particularly evident and irritating in 
the sections that deal with standard- 
` ization and tissue diagnosis; here, 
ideas about the role of A-sean are 
presented that were widespread in the 































mid-1960s but which have become 
obsolete since standardized A-scan 
was introduced in the late 1960s. The 
standardized A-scan method, which is 
the basis of any echographie differen- 
tial diagnosis in ophthalmology, is not 
mentioned at ail in this book (which 
contradicts the author's statement in 
the preface that “the second part of 
the text teaches the most recent clin- 
ical applications of ultrasonography”). 
In this regard, it is not surprising that 
the most recent items of the ophthal- 
mic bibliography cate back to 1969. 

Apart from these shortcomings, 
Fundamentals ef Medical Ultrasonog- 
raphy presents great and lasting 
contributions to the literature of 
medical ultrasound. It presents an 
excellent doeumentation of the au- 
thors pioneering work in B-scan 
echography and widens the viewpoint 
of the reader by acquainting him with 
the variety of clinieal applications 
throughout the entire field of medi- 
cine. 





Karz C. OssotiNIiG, MD 
lowa City 


The Yearbook of Ophthalmology, 1977, edited by 
Wiliam F. Hughes, 384 pp, with illus, $22, 
Chicago, Year Book Medical Pablishers, 1977. 

The editor has again managed to 
assemble a most infermative and 
valuable cross section of the ophthal- 
mic literature that appeared during 
1976. The most important contribu- 
tions are abstracted and some of them 
are commented on. Each section is 
introduced with a pertinent short 
discussion by an expert in the field. 
Some of them are short and to the 
point; others, such as the one by Dr 
Fred Wilson H, are highly informa- 
tive and mest. valuable. The text is 
preceded by a list of 45 questions for 
the clinician. This should serve as a 
testing device and will further in- 
crease the value of this book as an 
educational experience. . 

This book should be read by every 
ophthalmologist. For the busy practi- 
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tioner, it is a shortcut to keep abreast — 
of new and important developments. 
For the superspecialist, it is a quick 
and painless way to keep informed 
about developments in other areas of 
ophthalmology. 


F. C. BLoDI, MD 
Iowa City 


Glaucoma Guidebook, by G. L. Portney, 158 pp, 
with illus, $9.75, Philadelphia, Lea & Febiger 
Publishers, 1977. 


In this small book, which was | 
published soon after the author's - 
untimely death, Dr Portney summa- |... 
rizes, in depth, his method of exam- 
ining the optic disc and visual field in 
patients with glaucoma. The book also 


describes other aspects of glaucoma _ 


theory and practice, but treats them 
much more superficially. Of interest 
and value are several tables describ- 
ing the instruments used in projection 
perimetry. Some of the date in these 
tables is difficult to find elsewhere. 
Also of value are extensive annotated 
bibliographies. The book concludes 
with a brief history of the evolution of 
our current concepts of outflow 
obstruction in the primary glauco- 
mas. 

CHARLES D. PHELPS, MD 

Iowa City 


Clinical Ophthalmology, edited by Thomas D. 
Duane, 5 vol & index, with illus, 3275, Hagers- 
town, Md, Harper & Row Publishers Inc, 1976. 

Dr Duane has undertaken the mam- 
moth task of producing a complete 
and up-to-date compendium of clinical 
ophthalmology. The contributions of 
156 authors are contained in five 
volumes and an index bound into an 
8!o- X-ll-ineh loose-leaf format. Re- 
vision pages will be published yearly 
at an additional charge after the first 
revision. 

The target audience is the prac- 
ticing physician, ie, the resident in 
training, board candidate, or busy 
practitioner; the goal is to enable the 
practitioner to establish a diagnosis 
from among the likely possibilities 
and to institute appropriate therapy. 

These five volumes go a long way 
toward filling a serious gap in 
ophthalmie literature in providing 
within a single source practical and 
sufficient ophthalmic knowledge to 
carry the resident through his studies 
or provide the practitioner with an 
adequate reference for review. In 
general, Clinical Ophthalmology is 
well written and well illustrated, but 
predictably the 156 authors meet. 
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these goals with varying d2g- 
success. 3 

The sections range from Joel Glaser 
^ and associates’ succinet appreach to 
* neuro-ophthalmology—cris>, demen- 
*tal, and weil referenced, to che effort 
.0f Fred Jakobiec and co-workers, 
. which amounts to a detailed mono- 
graph on the pathelogy of orbital 
disease. Other portions are reprinted 
^ or adapted from previously »uolished 
. works, eg, sections by Parks, Schlae- 
gel, and portions of the section on 
glaucoma. 

Volume 1 includes “Ocular Motility 
„and Strabismus,” “Refraction and 
Clinical Optics.” and "Diseases of the 
Lens." Dr Marshall Parks ‘s the 
Sect ion editor and eoautho^ of the 

cy and Strabismus” sec- 

ion i Geprinted from his text of the 
me title). The writing is lucd and 
e. chapters are well illustrated. 
s best at discussing the diag- 
pron and management of 
abismus, but the approach is 
“limited to kis own way of :hinking. 
The supranuclear aspects of eye move- 
ments receive a more up-to-la;e and 
adequate discussion by Dell Osso, 
Troost, anc Daroff in vclume 2. 
Regrettably. many of the chaoters are 
poorly referenced (the chapters on 
sensorial ada»tations and sensory 
tests have no references; that on 
. Innervation of the extraocular muscles 
— has one), The “Refraction and Clinical 
- Opties” section provides an 2xeellent 
and well-illustrated practical € 
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iiscus- 
-sion not only o? corrective lenses of all 
¿sorts (spectacles, contact lenses, and 
. Fresnel lenses}, but also of mzny of 
the instruments used in the ciaznosis 
of ocular diseases. A sectiom en the 
operating mieroscope would be a 
useful addition. The section cn the 
lens is a bit of an orphan here, 
Ithough it is obviously related to 
es. The seetion on lens examina- 
n is well dome, but perhaps this 
ction and the others. would be better 
. off in a unified discussion of diseases 
affecting the lens, especially since 
those sections in volume 5 are some- 
. what disappointing. 
. . The topics of volume 2 are neuro- 
E ophthalmology and diseases cf the 
:: orbit. Joel Glaser and his colleagues of 
the Bascom> Palmer Eye Institute 
esent 14 brief and lucid chapters 
hat provide a solid and weil cheught- 
t approach to the patient with a 
i Lira ius 























brief and to the point. The chapter on 
vaseular malformations may be the 
best available on the subject. All the 
chapters in this section are blessed 
with clear illustrations and excellent 
bibliographies. 

No effort is made to cover many 
specific neuro-ophthalmie problems 
and diagnoses, eg, multiple sclerosis 
and headache. Future sections will 
potentially replace currently blank 
chapters. Certainly, a comprehensive 
textbook needs more comprehensive 
coverage. Also, the editorial decision 
to refer to subjects covered in subse- 
quent chapters as “discussed else- 
where” rather than with a page or 
section reference is unfortunate. An 
exact reference takes up even less 
space and would allow the practitioner 
to quickly follow the subject matter. 
The section on the orbit provides a 
well-balanced discussion of orbital 
disease by several diagnostic ap- 
proaches as well as discussion of the 
disease entities themselves. The sev- 
eral chapters by Jakobiec et al 
provide a superb monograph on 
pathology of orbital disease. The chap- 
ters on radiology, CT scan, and ultra- 
sound of the orbit all clearly and 
concisely yield up-to-date and prag- 
matie information. For balance, the 
ultrasound section should be enlarged 
to include a more complete discussion 
of the Bronson-Turner instrument 
(probably the most widely used ultra- 
sound instrument) and Kretz 7200 A 
scan, which many feel may exeeed the 
diagnostic capabilities of the Coleman 
Ophthalmosean in some parts of the 
orbit and tissue diagnosis. 

The third volume deals with the 
retina and glaucoma. The retinal 
portion fills the need for a single 
source of material on retinal diseases. 
The quality of contribution in this 
section varies considerably more than 
in volume 2. Again, several excellent 
minimonographs are found on the 
subjects of fungal and endophthalmi- 
tis, sickle cell retinopathy, peripheral 
retinal diseases, and retinopathy asso- 
ciated with defects of metabolism. 
Unfortunately, the weaker chapters 
also seem to be those with the poorer 
photographs and incomplete bibliog- 
raphies. The glaucoma section begins 
with a delightfully informative "His- 
tory of Glaucoma." The outline on 
"Classification and Examination" is 
just that, an outline, and could benefit 
from a brief discussion of the editorial 
statements included, or at least a 
reference to appropriate discussions 


to follow. A iod section on gonios- 


copy is marred by the fuzziness of 


some of the goniaphotographs. Tonog- 
raphy is very weil discussed, perhaps. 
slightly to excess in comparison with 
the brief treatment given to tonome-: 
try; no mention is made of the old 
standby  Sehiótzs tonometer, the 
MaeKay-Marg tonometer, and other 
similar methods, such as pneumoto- 
nometry. Drance's excellent exposi-. 
tion of visual field defects in glaucoma. 
suffers from lack ef background infor- 
mation on the roles and advantages of- 
kinetie vs static perimetry. In fact, 
nowhere in these five volumes is there. 
an adequate general discussion of 
techniques of visual field testing and, 
most importantly, of their relative. 
advantages and disadvantages for 
evaluation of visaal field defects of 
glaucomatous, neuro-ophthalmologie, . 
and retinal origin. One more excellent — 
minimonograph appears on open- _ 
angle glaucoma. Unluckily, poor pho- — 
tographs or reproduction detract from. 
this fine eontribution. | 3 
The fourth volume contains a sec- 
tion that, in my opinion, sets the stan- - 
dard for this text. The majority of the 
text material on. external diseases, 
especially the pertions by Wilson, 
Sexton, Forster, O'Day, and Jones and. 
Watson, is presented in sufficient 
detail to warrant frequent references 
during the years, but without the | 
extraneous minutia that makes recall |. 
difficult. These ehapters are refresh- 
ingly up-to-date and beautifully illus- 
trated, enhanced by "how-to" and 
"when-to" outlines, and well ref- 
erenced. The uveitis section suffers by 
comparison and begins an unfortu- 
nate trend toward a personal ap- 





proach to ophthalmic diagnosis and —. 


treatment, which only becomes worse 
in the next volumo. 

Volume 5 concerns itself with 
surgery and systemic ophthalmology. 
The surgical sectien is the weakest of 
all the contributions, more for what it 
doesn’t do than for what it does. 
Nearly all of these sections present 
one person’s view of surgical pro- 
cedures. Most do not deal at all with 
the rationale for the choice of the 
procedure or for the choice of details 
of execution. The reasons and al- 
ternate considerations are sadly lack- _ 
ing and, to make the situation worse, 
most chapters are appallingly poorly 
referenced. Thus, although much of 
the material in itself is good and well 
presented, these surgical sections are 
woefully inadequate for the young . 
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mation is ient. pig : 
nately, is not likely to induce an expe- 
ienced surgeon to alter a tried-and- 
rue method. These chapters do not 
| the ophthalmie surgeon why the 
escribed techniques should be 
opted. The chapter on local anes- 
hesia gives none of the anatomic 
bases necessary for the understanding 
of local instillation and only a minimal 
discussion of retrobulbar anesthesia. 
‘It does not mention at all the use of 
hyaluronidase or complications of ret- 
robulbar injection and their manage- 
ment and ignores the Spaeth and 
‘Hildreth blocks. The section on cata- 
aet surgery has most of the shortcom- 
ings mentioned above. While most of 
us envy Dr Scheie and Frayer's skill 
and experience, a mere retelling of 
their approach is inadequate for a 
textbook exposition of this corner- 
=- stone of ophthalmic surgery. The 

learning/reviewing ophthalmologist 
needs to know why to choose a limbal- 
vs à fornix-based flap or even when to 
use à corneal incision; the principles 
.and reasons for various incisions, eg, 
keratome, beveled, or stepped, should 
be outlined; the advantages and disad- 








` sutures and various suturing tech- 
niques, as well as the use of the oper- 

ating microscope and the subjects of 
phacoemulsifieation and intraocular 
lens implantation, need to be-explored 
in detail. (In fact, the subjects of 
-choice of suture, surgical principles 
and techniques, wound healing, and 
ophthalmic microsurgery well might 
be included as separate topics in 
future updates of the surgery sec- 
tion.) 
© The information in the chapter on 
muscle surgery is rather dated and 
omits reference to useful newer 
techniques, such as adjustable sutures. 
The chapter on glaucoma surgery is 
well written and beautifully illus- 
trated but, again, presents only one 
experienced surgeon's method and 
gives no references to alternative 
approaches. The chapter om orbital 
surgery omits a great deal of essential 
information. (fortunately, most of this 
is beautifully presented in volume 2) 
and does not mention the increasingly 
important role of orbital mierosurgery 
or the neurosurgical approach to 
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: vantages of silk, gut, and synthetic 
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orbital apex tumors. It also perpet- 
uates the dangerous practice of 
-unthinking biopsy of lacrimal gland 
tumors that car convert the "benign" 
- mixed cell tumor into an aggressive, 
 diffieult-to-contain neoplasm. (These 


tumors must be removed with their 
capsule intact gnd a biopsy should 

never be performed; usually they can 
be identified by the history and clin- 
ical findings.) Only one exenteration 
procedure is described; reference is 
omitted to the ‘ess mutilating proce- 
dure that preserves the lids and the 
radical exenteration that includes 
frontal and/or other bone, sinus, and 
intracranial tissues that may be 
necessary with highly malignant orbi- 
tal tumors. The :ateral decompression 
procedure is described te the exelusion 
of inferior decompression (performed 
more frequent; today) without any 
indication for the choice of the lateral 
procedure. Curtin's ehapter on retinal 
detachment surgery especialy and 
Soll’s chapters come closest to pre- 
senting reascned approaches that de- 
scribe the whys and wherefores of 
surgical decision making. The section 
on photocoagulation again describes 
the method without considering the 
indications for treatment. The section 
on systemic opkthalmolegy varies con- 
siderably in its effectiveness. The 
chapter on endocrine and metabolic 
disease has several helpful and com- 
prehensive tables. The cardiovascular 
disorder portion is sadly lacking. The 
difference between the two types of 
carotid occlusive disease, insufficiency 
and embolic, are blurred; the rare 
aortic arch sync. rome is discussed rela- 
tively extensively as a eause of ocular 
ischemia, but the more frequent dural 
carotid arteriovenous fistulas are not 
considered. The chapters on glaucoma 
and systemic disease, cataract and 
systemie disease, and retinal problems 
and systemic disease could be im- 
proved considerably both in their text 
and illustrations. The volume's chap- 
ter on metastatic carcinoma is excel- 
lent. 

There are several general criticisms 
of the volumes The index is inad- 
equate. The headings are almost 
exclusively Himited to the titles of 
chapters and their subsections. Thus, 
related materi that is titled differ- 
ently in different sections, chapters, 
and volumes cannot be easily found 
from the mcex, Where different 
authors use alternative descriptive 
phrases, half or more of the discussion 
may be missed unless both terms are 




































looked for in the index. Certainly, a 
single index is necessary for these ive 
volumes; however, so is an individual 
index for each. volume. Currently, to 
review one of several related subjects, 
you must have not only the pertinent 
volume(s), but also the index. Carry- . 
ing one or two of these large volumes 
to and from library, office, or home is 
enough of a ehore without having to 
add another volume to the burden. 
These volumes would be much more 
convenient to use if they were smaller. 
À more standard format would help, 
as would limiting each volume to a 
smaller selection of topies, eg, a single 
section. 

Another desirable addition would be 


an inclusive glossary for topies, such .—— 


as "Hering's law," that are referred to 
without definition and are not listed 
in the index. 

Throughout the text, the apposition 
of text and pertinent figurag is unnec- 
essarily poor. Without too much 
effort, the editors could have rear- 
ranged the text so that illustrations 
more frequently appeared on the 
same pages as the descriptive text. 

It is difficult to arrive at a single 
recommendation for these volumes. 
As a general text in ophthalmology, 
Duane has no competition and the 
same is true for several of its sections. 
However, how does one advise the 
practitioner who already owns Parks, 
Walsh and Hoyt, Jaffe, and Kolker 
and Heatherington’s revision of Beck 
and Schafer? Perhaps time will tell the 
tale. The loose-leaf format allows the 
authors and editors the enviable op- 
portunity to correct mistakes, clarify 
unclear areas, add better illustrations 
and references, amplify skimpy sec- 
tions, and explore newer and con- 
troversial issues. Harper & Row Pub- 
lishers Inc are also planning to publish 
some sections of the text as individual 
monographs, which may allow those 
who already own an extensive library 
to add only the best and most useful 
portions of this text. Certainly Clinical 
Ophthalmology should be in all general 
medical and department of ophthal- 
mology libraries. As it stands, it is a 
commendable effort, and with some 
attention to weaker sections and to 
areas given inadequate exposure, it 
would become a "must" in the libraries 
of all ophthalmologists and ophthal- 
mologists in training. 

NANCY M. NEWMAN, MD 
San Francisco 


Robert L. Stamper, MD, aided in the prepara- 
tion of this manuscript. 
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Chleroptic 
(chloramphenicol) will 
keep these five patho- 





hloroptic. 
(chloramphenicol) 


Staph aureus 


Streptococcus 


E And Chloroptic has a 
clinical record of safety. Millions 
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gens on the -un...and many ; 
others, too. of bottles and tubes have been 
Chlo-optic exerts potent anti- used over the last decade with no 
infective action against a broad spectrum reports of serious side effects. Plus, — 
of chloramphenicol-susceptible microbes. Chloroptic has a lower incidence ofsensiti- 
The broadest available from a topical ocular zation (less than 1%) than either gentamicin — 
antimicrobibl. - or neomycin?” : 
Chlocoptic takes rapid action, too. Add stability to the benefit list. — 
Usually im»rovement can be seen within Chloroptic remains stable at room temper- 
24 hours. In fact, if Chloroptic doesn't im- ature for 12 months or more. i 
prove the condition within three days we Prescribe Chloroptic. Available in ; 
suggest you consider alternate therapy. 7.5ml solution or sterile ointment. j 
CHLOROPTIC* (chloramphenicol 0.5%) sterile ophthalmic solution/CHLOROPTIC® (chloramphenicol 1.0%) sterile ophthalmic ointment Indications: For the treatment of superficial ocular infections 
involving the conjuncta and/or cornea caused by chloramphenicol-susceptible organisms. Contraindications: Contraindicated in patients who are hypersensitive to chloramphenicol. Warnings: As y 
with other antibiotics, »mslenged use may result in cvergrowth of non-susceptible organisms. If superinfection occurs, or if clinical improvement is not noted within a reasonable period, discontinue * 
use and institute approp: aie therapy. Sensitivity reactions such as stinging, itching, angioneurotic edema, urticaria, vesicular and maculopapular dermatitis may also occur in some patients. Systemic -— 
chloramphenicol has bean known to produce bone marrow hypoplasia, depression of erythropoiesis, and aplastic anemia, and visual disturbances. One case of bone marrow hypoplasia has been is 
reported after prolonged 23 months) use of an ophthalmic solution. 
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Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/ Chan Wristrest 

Here’s comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool’s hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22” to 
33”), lock it in the desired position... and use 
it as an additional foct support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax in the OR... avail- 
able exclusively from Keeler. Call or write for 
details. 
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456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
Ce C f 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 
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e Effective in maintaining lowered intraocular. pressure. mn 
certain cases of open angle glaucoma y feducing the E 
rate of aqueous formation. A 


e improves the facility of outflow after prolofigid therapy i in 
more than 90% of eyes with open angle glaucoma.* "ids 






e Aids in breaking posterior synechiae in uveitis. 
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3 Murocoll Epinephrine 1% (as Bitartrate 1. 82%) vith Chloro xutanol 0 0.5 as ps 
# preservative and bacteriostatic agent is also avai lable as Murocoli Epinept de co 
— 2b i Bitartrate 3.64%), Product #29. A pd 
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f = Both solutions also have Sodium Bisulfite as preservative: Sodium Chioride à 
E and distilled water as inactive ingredients. eee 


3 walutions. are  pontraindicated in narrow angle glaucoma. “Avaitab e. 7.5 cc. glass bottle a ; 


p : “Use th caution in presence of hypertension. with — cropper. B “y p ee 












Originators ot. 
* BECKER ET AL. TR. SEC. A.M,A. 188, 1961 


Muro Bropaidti ions are. available to all pharmacies and hospitals LH 
their drug wholesaler, or may be obtained directly from our laboratories - 
.. by indi icating their usual source of supply. 






MUR PHARMACAL LABORATORIES —— 
y Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 


orm: ay ry Available On Request Stabilized pinea toe Collyria E 





You and Nikon. 


Discovering optics 
and illumination 


in an ophthalmometer 





thatruns «£ 
rings around | 
the others. 





Literal rings. A fluorescent ring illuminator that makes 
clear observation possible in a fully lighted room. Two- 
image coincidence focusing for precise measurement of 
corneal curvature. New human-engineered controls and 
shortened working distance for speed and efficiency. 
Topped off by superb Nikon optics. All in the new Nikon 
Ophthalmometer-II. 

The illumination system, with opal glass frontpiece fo 
color correction and easily replaceable fluorescent ring- 
lamp, reduces power consumption and heat generation. 

The two principal meridians are easily determined by 
a control handle on the compact body. Two independent 
control knobs permit simultaneous measurement of verti- 
cal and horizontal axes. The illuminated axes scales are 
visible in the viewfinder. Instrument-to-patient alignment 
is fast and precise. Every control is at the practitioner's 
fingertips. Few ophthalmic instruments are as well- 
designed as the new Nikon Ophthalmometer-II. 

Complete details are available from Nikon Inc., Instru- 
ment Division, Ophthalmic Dept., Ehrenreich Photo- 
Optical Industries, Inc., 623 Stewart Ave., Garden City, 
N.Y. 11530; (516) 222-0200. Look to Nikon 
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|! Enzymatic zonulysis — 
as easy as. iur 





‘TARGET TUNNEL’ 

FOR EASY 

NEEDLE INSERTION 
Save valuable time in the operating 
room with “he Univial's special £ 
‘target tunnel’. Needle easily pene- 
trates this thinned section of the 
stopper to allow trouble-free with- 


(chymotrypsin NF. 300 units) 
in the unique SMP univial 


See Package Insert for Full Prescribing Information 


Indication: This drug is indicated for enzymatic zonuly- 
sis for intracapsular lens extraction. 


Contraindications: 
1. High vitreous pressure and gaping 
incisional wounc. 
2. Congenital cataracis. 
2. Patients under age of 20 years. 


Precautions: Chymotrypsin N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions shculd be used. Syringes and instru- 
mente should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will no: lyse the synechiae that may exist 
between the lens and other structures of the eye. These 


ONUS Sm, Na 



















SINGLE VIAL PREVENTS 
MIXING ERRORS 

“Inexperienced operating room 
personnel not infrequently will give 
the surgeon the diluent solution | 
and discard unused the "empty" $ 
bottle containing the alpha- 4 
chymotrypsin powder!" x 


a 

ALWAYS FRESH, A 

1:5000 SOLUTION 5 
Optimum zonulysis is obtained with A 

. 150 APA units/ml, which is the 
i strength of a 1:5000 dilution. . .''! i 
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synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: Transient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch S 


Div. Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 2010-8, 


b F Faculty of the University of Illinois Eye & Ear Infir mary 


~ September. 15 and 16, 1978. Registration fee: $150. 








University of Illinois 
announces 


: - Continuing. Education Course. for i ut 
Clinical Diagnosis and Management of Uveitis 
Course Directors — | 


: ~~ Howard H. Tessler, M.D. i | Robert | S. Wei die: M.D. 


g Richard O'Connor, M.D. | Theodore F. Schlaegel, M. D. 
.. University of California | Indiana University B 





Ronald E. Smith, M.D. 
sity of Southern California 











00, $35.00 for residents with letter from department 


e : | chairman. For additional information please call or. write C Carmen Carrasco, University of Minois Eye & Ear 
eq Infirmary 1855 West Taylor, Chicago, Illinois 60612 (312) 












THE DEPARTMENT OF OPHTHALMC OGY m FRANCIS GENERAL HOSPITAL 
PITTSBURGH, PENNSYLVANIA NOUNCES THE THIRD ANNUAL 
INTRAOCULAR LENS IMPLANT SYMPOSIUM | 
SATURDAY AND SUNDAY JUNE 24 & 25, 1978 








SUE 2 Kenneth R. Barasch, M.D., New York, N. Y. 7 ] Kenneth J. Hoffer, M.D., Santa Monica, Calif. 


.. Richard D. Binkhorst, M. D, New York, N. Y. Frank G. Hurite, M.D., Pittsburgh, Pa. 


a Herve M. Byron, M.D.,  Engelwood, NJ. - Leeds E. Katzen, M.D., Baltimore, Maryland o Ps | 


Henry M. Clayman, M.D., Miami Beach, Fla. = Marvin L. Kwitko, MD, Montreal, Canada 

Edward C. Fetherolf, M. D. New York, N.Y. Stephen A. Obstbaum, M. D., New York, N.Y. 
Miles A. Galin, M.D., New York, N.Y. . Dorothy C. Scott, MD. Pittsburgh, Pa C 
David S. Hiles, M.D, Pittsburgh, Pa. 


C. WILLIAM WEISSER, M. D. | p CHANDRAPPA s. RESHMI, MD. 
PROGRAM CHAIRMAN - P | PROGRAM c0- CHAIRMAN | 


| Registration Fee: $300.00- Residents $100. 00 M 
| Meets the criteria tor 12 credit hours in Category. l of the Physician's s Recognition A Award ot (the AMA. 


FOR INFORMATION WRITE: 


i INTRAOCULAR LENS IMPLANT SYMPOSIUM 
DEPARTMENT OF OPHTHALMOLOGY 
ST. FRANCIS GENERAL HOSPITAL E M 
PITTSBURGH, PENNSYLVANIA 15201 
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= Sterile Ophthalmic Solution 


J * 7 : & à 
e DECADRON Phosphate : 

: (DEXAMETHASONE SODIUM PHOSPHATE MSD) : 

= 0.1% Dexamethasone Phosphate Equivalent : 

no eyedropper is necessary—the OCUMETER® ophthalmic dispenser 3 
conveniently dispenses one drop at a time 1 


remains stable at room temperature—may be carried in purse or pocket 
pH compatible with that of the eye 


sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.05% Dexamethasone Phosphate Equivalent 
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e melts below body temperature: medication spreads evenly over the entire 
eye preventing "blink-out" 


e useful at bedtime cr under a patch (to allow for individual patient needs) 


e particularly useful when prolonged contact of steroid medication is indicated 


Contra ndications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ccular or auric- 
Ular structures. 

Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 
Hypersensitivity to a component of 
this medication. 

Perforation of a drum membrane. 
Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great Caution; frequent slit-lamp 
microscopy is mancatory. 
Prolonged use may result in glau- 
coma, camage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In tFose diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use cf topical steroids. 

Acute purulent untreated infection 
of the eye or ear may be masked 
or activty enhanced by the pres- 


ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 


Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
cations, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Rarely, filtering blebs have been 
reported when topical steroids 
have been used following cataract 
surgery. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 


occur. 
How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OCUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 
in the OCUMETER, sodium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.0526) 
dexamethasone phosphate; white 
petrolatum and mineral oil. 
For more detailed information, 
consult your MSD representative 
y see ja BUCO information. 
erc arp 
Dohme, Division of MSD 
Merck & Co., INC., 
West Point, Pa. 19486 
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The Reason Our Trial Lens Sets 
Are Better is Crystal Clear. 


Our lenses are precision ground from crystal glass, not ordinary glass. The differ- 
ence is consistently accurate corrections from the lowest to the highest powers. 

Mentor* Trial Lenses are exceptionally clear and sharp from edge 
to edge of their wide apertures. Precision grinding holds variances to no more 
than 0.03D in the lower powers and no more than 0.12D in the higher powers. 
Spheres above 11D are corrected meniscus curves, thinner and optically superior 
to plano-concave geometry. 

We offer four trial lens sets: Full, minus cylinders, plus cylinders, 
and intermediate for the student examiner. Give them a trial. Return the coupon, 
and we'll be happy to bring them to you. Or call toll free: 800-225-0462. Mentor 
Division of Codman, Randolph, Mass. 02368. 
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(C) 1977 Codman & Shurtleff, Inc. “Trademark 


lephone 
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The newest 
member of the 
PERSON & COVEY 
INC. family of 
ophthalmics 


- Whitens the eye : e 
‘Soothes | "tie 
Lubricates ^ 253 


Write for starter 

units and literature 
COMPOSITION: A sterile ophthalmic solution 
containing: 
Naphazoline Hydrochloride .......... 0.05% 


The Clerguard" sterile, buffered base contains 
Chlorobutano! 0.4%, Benzalkonium Chloride 
0.01%, Methylcellulose, Polyethylene Glycol, 
Disodium Ethylenediaminetetraacetate Di- 
hydrate, Sodium Bisulfite, Sodium Phosphate 
Anhydrous, and Distilled Water, q.s. 


ACTION: Conjunctival vasoconstriction 
through local adrenergic effect. 


INDICATIONS: For use as topical ocular 
vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to 
any of the components of this preparation. 


WARNINGS: Hypertensive crisis may result 
from the use of any sympathomimetic medica- 
tion when the patient is under MAO inhibitor 
medication. Do not use in children or in patients 
having narrow angle glaucoma. Do not use with 
any hydrophilic silicone soft contact lens. Keep 
out of the reach of children. 


PRECAUTIONS: Use with caution in patients 
who might have hypertension, or cardiac ir- 
regularities, or hyperglycemia (diabetes), or 
hyperthyroidism. 


ADVERSE REACTIONS: Pupillary dilation 
may occur with increase in intraocular tension, 
systemic effects (such as hypertension, cardiac 
irregularities and hyperglycemia) may ensue. 


DOSAGE AND ADMINISTRATION: One to 
two drops instilled into the conjunctival sac. 
Effect lasts approximately three hours and 
subsides slowly. 


HOW SUPPLIED: 15cc plastic vial with 
dropper tip. 


NDC 0096-0535-15 “TM 


Caution: Federal Law prohibits 
dispensing without prescription 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 USA, 
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Faculty Positions Available: 





| ; .. Pediatric Ophthalmology: Board qualified or certified Ophthalmologist with Fellowship | in Pediatric Ophthalmal- | 
- ogy to be Director of diatric Ophthalmology in charge of service, teaching and research programs. Program B 
amari c clinical and teaching although researen facilities are available. s E 





2 Glaucoma and Generat Ophthalmology: To be Director of Glaucoma Clinic but also. member. of full (mà faculty oe 

Ba corporation. To be responsible for service, teaching and research. Program i is primarily clinical although research 
opportunities are available. Glaucoma Fellowship i is required. — a Es | he 

® 

| 3. Oculo. Plastics and: General Ophthalmology with a corporation that is full tie with the Universi ity Medical Center. - 
Must. be Board eligible and certified with a Fel lowship in Oculo- Plastics. To be Director of Oculo- Plastic service in | 
charge of patient servica. > and resident teaching. Research tporténity à available. but. "e interest is in the | 
clinical areas. i | | | 





4. Director for Kansas City Y Veterans Administration Hospital Ophthalmology section ‘that | is. an E ake 
affiliated program with the Department of Ophthalmology at the Uni iversity. of Kansas College of Health Sciences. SB 
A new ambulatory care clinic will be completed wi ithin one year. The present staff consists ofa part time Section 2 
Chief of Ophthalmology, two Ophthalmology residents on rotation from the University of Kansas. Medical Center, 

one Optometric resident, one half time Senior Optometrist, but will have a new full time ‘Optometrist July 1, 1978. 

The Optometric service is under the Section Chief of Ophthalmology. Research opportunities are available. 

Administrative ability is necessary to coordinate and administer the expanding service. Consultation is available 

in the Ophthalmology swbspeciality areas, as we: i as, the speci ial diagnostic and therapeutic instruments in the 


Department of Ophthalmology at the University of Kansas Medical Center. 













| | TIE and fringe benefits ; are e negotiable, with the University of Kansas or T Veterans Administration, and based 
| upon past experience in. aaien Please send CV. and statement of career r goals to: 


. Albert N. ienie M.D. 
- Dept. of ‘Ophthalmology 
X University of Kansas College of Health Sciences 
| Kansas City, Kansas 66103 





The 1 University of Kansas and the Kansas City Veterans Administration. Hospital à are e Affirmative 
| Action /Equal Opportunity Employers. "S Il | . 
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So think twice. Think Kowa .. 





(Keele 


..with the future in sight 





In fact, think more than twice. Because. as the above 


B 
d —— 


picture illustrates, that's what the new Kowa 45? 
RC-W gives you ... more than twice the photo- 


graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30? fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa's specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 
with built-in Spectrotech interference filters, 
300-watt power supply, electronic flash, 
motor drive back and data recorder (to in- 


scribe date, exposure number, 0.1 second se- 
quential time intervals or other written informa- 


tion on film). A regular back and small power 


. think Keeler. 


supply are available where fluorescein is not required. 
Call us toll free for more detailed information. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


NOW AVAILABLE WITH OPTIONAL TILT/PIVOT MECHANISM 


Today's 
ration of 


teaspoonful 
that any drops instilled into the eye should 
supplement this meager supply rather than 
reduce it in any way. 

If your diagnosis calls for a deconges- 
tant-antihistamine combination, only Albalon-A 
assures your patient of medication delivered 
in a soothing, tear-like vehicle. Albalon-A is 
formulated in Liquifilm® (polyvinyl alcohol 


Albalon-A' 
Liquifilm® 
sterile ophthalmic solution . 
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Reprinted from ANNALS OF ALLERGY, Volume 35, Number 2, August 1975 


A controlled, double-blind comparison of naphazoline hydrochloride 
0.05%, antazoline phosphate 0.5%, æ combination of both components and 
a placebo was performed on 51 ragweed sensitive patients presenting al- 
lergic conjunctivitis. Evaluation of respoase at various times after instilla- 
tion of medication for lacrimation, conjunctival mflammation, pruritis, 
photophobia and pain showed naphazeliae hydrochloride, antazoline 
phosphate and the combination produet superior to placebo. The combina- 
tion product was statistically significantly superior for conjunctival inflam- 
mation and photophobia, The need for post-challenge treatment with 
epinephrine hydrochloride was significantly less in those eves treated with 
the combination product, demonstrating prophytactic efficacy. 


ANTAZOLINE PHOSPHATE AND 
NAPHAZOLINE HYDROCHLORIDE, 
SINGLY AND IN COMBINATION FOR THE 
TREATMENT OF ALLERGIC 
CONJUNCTIVITIS—A CONTROLLED, 
DOUBLE-BLIND CLINICAL TRIAL 


JEROME MILLER, M.D., AND EDWARD H. WOLF, Ph.D. 


Introduction 


THE USE OF sympathomimetic 
vasoconstrictors and antihistamines to 
relieve conjunctival congestion as- 
sociated with allergic conditions :* 
widespread and well accepted. The 
combination* tested combines the de- 
congestant activity of a sym- 


*Vasocon-A, SMP Division Cooper 
Laboratories (P. R.) San German, Puerto Rice 
00753, contains 0.05% naphazoline 
hydrochloride and 0.5% antazoline phosphat 
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hydrochloride, with the antihistaminic, 
antazoline phosphate. Naphazoline 
hvdrochloride has been found to be 
devoid of the customary rebound 
phenomenon seen with other com- 
pounds of its type.'? When used in 
combination with antazoline 
phosphate the synergistic effect of the 
combination permits a reduction in 
naphazoline hydrochloride dosage and 
educes the possibility of developing 
acute attack of glaucoma in suscep- 
ble individuals. 

Antazoline phosphate is less irritat- 
ing than other antihistamines* and has 
been successfully used as topical 
therapy for allergic ophthalmological 
conditions.*!'? The concomitant ad- 
ministration of separate preparations 
of amtazoline phosphate and 
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“No adverse reactions 


were observed or reported 


by any patient during 


the course of this study.” 


Miller, J. and Wolf, E. H. 
Annals of Allergy 35:81-86 @ p. 85 
(August 1975) 
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to relieve and clear the congested eye 
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Manuscript Preparation, Submit an original typescript and two 
high-quality . copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced or. 22 
X 28 em (8% x ll-inch) heavy-duty white bond paper. Ample 
margins should be provided. 
< Refer to patients by number (or, in anecdotal reports, hw 
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‘in the text, tables, or illustrations. 
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label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should prefera®ly be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Hlustrations in full color are accepted for publication if the- 


editors believe that color will add significantly to the published ` 


manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless aecompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. | 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possihility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments. Hlustrations from other publications must be 
acknowledged. Include the following when applieable: author(s), 
title of artiele, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuseript has been formally 
accepted. . 

Statistical Review.—Manuseripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 


second sheet and repeat all heads and stubs. Each table must have 


a title. 


, Instructions for Authors.” 








Muro 
Ointment 
Sodium Chloride 5% 


MURO OINTMENT NO. 128 /| SUPPLIED 1/8 OZ. 
Jintment : 


SODIUM i | KAES 
CHLORIDE An ointment of hypertonic sodium chloride solution in a 


5% = base of lanolin, liquid petrolatum and white petrolatum. 
4128 


UM i Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


i wert — (5 
i> | WETHHLCELLOLOSE E 
, (eno iU RIS c 


Í sumisa i A TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
pim ne am eye 3 times a day or as directed by the physician. 


E. | 
) f] mea wher ZY | $ | 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 
Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street LM Quincy, Mass. 02169 


\ (am i MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 








THE 1978 NEURO- J-OPHTHALMOLOGY COL RSE 


Theme: 
CLINICAL NEUROANATOMIC /C.T. 
R =LAT ION IN NEURO-OPHTHALMOLOGY 
to be held at gh — Hotel 











p Faculty: 
~ 4 Ronald G. Clark, M. D., Professor & Chairman, Department of Anatomy, University of Miami School of Medicine 


E | Joel S. Glaser, M.D., Associate Professor of Ophthalmology, University of Miami School of Medicine 
D | John A. McCrary, Il, M. D., Associate Professor of Ophthalmology, Baylor University School of Medicine 
e : Albert V. Messina, M. D., Neuroradiologist, New York City 

| J, Lawton Smith, M. D., Professor of Ophthalmology, University of Miami School of Medicine 















Doctor, here is a way to refresh yourself in neuroanatomy without having it dry or boring! In fact, you can even have it correlated. E 
with up to the minute computerized tomographic sections! Finally, you ‘Il see illustrative actual clinical case material E 
demonstrating neuro- -ophthalmologic effects of lesions in- these areas: (1) brain stem, (2) midbrain thalamus, (3) cavernous | 

sinus-chiasm, (4) ventricular system-blood supply, and (5) cerebral hemispheres. Each session will feature basic gross fo 
neuroanatomy correlated with careful. computerized tomographic neuroradiology and will be. illustrated by appropriate ineat. Dr 
case material showing pertinent neuro-ophthalmologic lesions in that area. m 


Registration fee is $250 for practitioners and $100 for residents and fellows (with letter from department head). 


Asan organization accredited for continuing medical education, the University of Miami School of Medicine certifies that tthis : a 
continuing | medical education offering meets the cri iteria for 11 credit hours in Category 1 l of the Pipes S Recognition Award ofi 
the American. Medical Association, provided it is used and completed as designed. - s | 


| For registration forms write ` *1978 Neuro. ophthalmology Course, Continuing Education in r Ophthalmology, P.O. Box 610326, l 
| Miami, Florida 33161". | | | | | E 





IT'S NICE TO KNOW. 


"X Extensive clinical tests indicate 
Visine is ideally suited 
for your recommendation. 





Visine” has been proven safe and effective For this relief, more people already use 
forrelief of symptoms of minor eye irritation. Visine than any other eye drop. And this wide- 
Whatever causes your patients’ minor eye Spread acceptance plus Visine’s extensive 
irriration— glare, pollen, close work or air pollu- Clinical resting means you can recommend 
tion— Visine provides fast relief. It relieves the Visine to your patients with confidence. 
ourning and itching, and its vasoconstrictor — «Nip, clinical «10-878 (1955-57). Additional NDA Clinical 
(tetrahydrozoline HCL) effectively removes *10-878 (1961). Subsequent Double-Blind Efficacy 
redness from the eye. Studies (8/'72, 9/76, & 2/'77). ©1978 Pfizer Inc. 


Visine Eye Drops is another quality product from Pfizer Inc. 


-ens 





























































HP*isa hemisphi sricat shell ot. app uiae 14 mm: ¢ 
ameter and 0.1 fo 1.0 mm. thickness: The. tens: mate | 
con A is à. hydrophilic random cogaiymer of 2-hydtoxy-- 
t methacrylate and: N-vinyl-2-pyrrolidone. The polymer is 
à 3 dimensional network of copolymer chains joined by et! 
ene glycol dimethacryláte cross-links. «t.a density of about | 
Y one crosslink for every 70 monomer unts, it consists of 59%. 
lE hetilcon ^ and.45% water by weightwhen immersed in normal 
(o0 saline. 
F ACTIONS — 
o FA} Contact Lens PHP* becomes soft and pliable, When 
$ placed on the human cornea the: hydsated lens acts as a 











‘tn its hydrated state- a NATURVUE. A (hetilcon 


E -refracting medium to compensate. spherical amehopis,. The i 


f ‘material has a retractive index ot 1,43. 
E “INDICATIONS — MATGRVUE (héfileon Ay Contact Lens 


] persons with nondiseased eyes who: have spherical ametro- 
$ pias: refractive astigmatism of 1.50. diopters or less and/or 
: "corneal. astigmatism of 2.00 diopters or lass. 


E © CONTRAINDICATIONS — NATURVUE ® (hefilcon A} Contact 
d Lens PHP” are contraindicated by the: presence of any of the 
- following conditions: 
1. Acute and subacute. inflammations ofthe anterior segment 
1  otthe eye. 
$ 2, Any eye disease which affects the coraea or conjunctiva. 
S Insutficiency of lacrimal secretion. 
E 3 Corneal hypoesthesia. 
ES, Any systemic disease which may: atfect the eye or be exag- 
B 3 ‘gerated by wearing cantact lenses. 
: WARNINGS © 
 Medicants and Eye. Drops: The NATURVUE & (hefiicon A) 
| Contact Lens PHP” must be stored ONLY in BOILnSOAK & 
f or FLEXSOL € solution. depending on the system for disin- 
` tection used. No ophthaimic solutions ormedicants, including 
.. $ conventional hard contact lens solutions. can be used by 

(4*4 NATURVUE S (hefilcon A) Contact Lens PHP? wearers prior 
10. ot while, the lens is in place onthe aye. Only the recom- 
mended disinfecting soaking solutions BOILaSOAK * or 
;FLEXSOL £, the recommended cleaner. PHEFLEX *, or the 
commended lubricating solution AGAPETTES € may be 
—used-on the NATURVUE® (hetilcomA) Centact Lens PHP”. 
"Abrasions. and Infections: if the ienses become fess comfort- 
able to the wearer thar when they wera first placed on the 
wearer's corneas, this may.indicatethe presence of a foreign 
body... The. lenses should be removed «mmediately and the 
d patient examined, it any scratching. redness or pain is 

i present, a physician Should be. consulter immediately. 

_ Lens Sanitation: Patients must adhere tc recommended daily 

-$ sanitary care of the NATURVUE * (hefiican A) Contact Lens 
;PHP*. Failure to follow this procédure may result in develop- 
| ment of serious ocular infections. 

: Wearing Restrictions: The NATURVUE *-(hefiicon A} Contact 
Lens PHP“ should be removed before steeping or swimming 
. A órin the presence of noxious and irritating vapors. 

| Visual Bhitring: When visual blurring accurs the lens must 
“be removed until the condition subsides. 

PRECAUTIONS 

-F Storage: NATURVUE * thetiicon Ay Contact Lens PHP? must 











“daily. 
ids necessary to remove mucus and film from the lens surface. 
thy. This can be accomplished by using PREPLEX € Cleaning So-- 
lution on a daily basis. Excessive deposits may damage the 


3 Thermal Disintection: Disinfection with nthe NATUR DEF 
shos 


PHP* are indicated for the correction of visual acuity in | 
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PHP * Prescribing information. — 


be stored ONLY in BOILASOAK * or FLEXSOL® solution." 


iter r- eft exposed io-air; the lenses will dehydrate. If a lens dehy-. one hour 
grates it should be soaked ir BOILASGAK f or FLEXSOL* | nike 
ag Solution until itretuens to a sot, supple state. a r1 
"CLEANING AND DISINFECTING: NATURVUE * (hefücon Ay? 
. Contact Lens PHP" must be BOTH cleaned and disinfected: C 
One procedure does-no replace the. other. CLEANING. of fit ting hi 
roin- AY 





lens: therefore. if this.occurs, review care of Jens with patient. 





P a 'NATURVUE^ * Thermat Uniti is ‘temporarily: hot available tor 
disinfecting the lenses, the lenses may be boiled in their car- 
rying case in a pan of water for 10 minutes. 


Chemical Disintection: Disinfection. with PREFLEX*. FLEX- 
SOL ® and NORMOL * nas ise been shown to be an etiective 
disinfection system for the daily care of the NATURVUE = 
(hetilcon A) Contact Lenses PHP", NATURVUE ® (hetiicon Aj 


Contact Lenses PHP? must be cieaned.and rinsed dally (or - 


after wearing) with PREFLEX * and NORMOL *. The storage 
case must be emptied and retited with fresh FLEXSOL * when 
disintecting the lenses. Fresh *LEXSOL * must be used daily 
for storing and disinfectingthe lenses. 


WARNING: DO NOT MIX Oft ALTERNATE THE DISINFECTION 


AND STORAGE SYSTEMS. FLEXSOL * SHOULD. NOT BE 
USED WITH HEAT, 


Hygiene — Patients must be instructec to wash and rinse 
hands thoroughly and dry with a lint-free towel before 
handling the lenses. Cosmetics, lotions. soaps and creams 
must not come in contact with the lenses because eye irrita- 
tion may result. 1f hair spray is used whilethe lenses are being 
ele the eyes mustibe kept ciosed until hair spray has set- 
tie i 

Fiuorescein | ~ Never usé Huorescein while the patient is 
wearing the lenses because the lenses. will become dis- 
colored. Whenever fucrescein is. used, flush the eyes with 


normal saline solution and wait at least-one hour before re- - 
placing. the lenses. Too sarly replacement may allow the: 


lenses to absorb residual fluorescein irreversibly. 


ADVERSE REACTIONS — Serious corneal damage may result 
from wearing a tens which fas been soaked ina conventional 


hard contact lens solution. 
Eye irritation May occur within a short time affer putting on 


a hypertónit lens. Removal of the lens will relieve the irrita-. 


Hons, 


On rare occasions & lens mas adhere to an eye as a resuit 
of the patient sieeping with thetens on ornwearing a hypotonic | 
iens. If a lens adheres for any reason, patients maybe in- 
structed to apply a few drops of BOL. SOAK ® or ADA- 
PETTES-® solution and wait urti the lens moves freely before 
removing it. 


Rainbows or halos Arcund. objects or blurring of. the:vision 


may occur if the lenses ans wm continuously for top 5 eng 
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Guide, addifiona 
Miten Roy Comi 


- Then 





i ^ p aiad NATURV E i 
ue, rater: to the | NATURVUE S. Find: z 
opies ot which: are: available fom: c 


of the fitti 


pany: 
P.O, Box.1889, Sarasota, Florida 33578. 





TTE Weasing Time ` Maximum Wearirig Time $ 

Day  (ContinuousHours) Day Comics e Hours) 

1 3 8 

Z "3 8 8 

3 Á 18 Uu 
| 4 4 11 ag 

5 & 12 14 

6 B. 13 15 

7 $8 t4 all waking hours? 


“LENSES SHOULD NEVER BE WORN 24 HOURS A DAY. 


Care must betaken on fhe initial visit to assure thal ihe patient ^ 
is supplied with a NATURVUE * Patient Care Kit and fully. 
understands all care and handling instructions forthe lenses. | 
As with any contact fens, regular recall visits are necessary . 
to assure patient health and compliance with instructions. — : 
in Use Durability: ‘With normal use and patient care NATUR- TE. 
VUE® (hefiicon A) Contact Lenses PHP^ have been shown © 
to be durable fora minimum of one year. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial. 
containing sterile normal saline Solution, The glass vial is . 


marked with the base curve, dioptric power; diameter, thick- 1 


ness and the manufacturing lot number of the lens. 
To assure proper tens care and handling, each NATURVUE $ 
patient must be supplied with a compiete NATURVUE * Pa- 
tient Care Kit 

The: NATURVUE € Patient Care Kit is a package required for 
jens cleaning, disintecting and storing consisting of the 
following: 


Thermal Disinfection Chemical Disintection 
System Package contains; System Package contains: 
NATURVUE € Carrying NATURVUE* Storage Caseeg 
and Storage Case Cleaning Solution: 
NATURVUE * Thermal Unit PREFLEX® 

Soaking Solution Rinsing Setution: 

Cleaning Solution .. NORMOI * 


Patient instruction Manuat 
Package insert. — 


. Storage and Disinfection 
Solution: FLEXSOL® 
Lubricating Salution: 
ADAPETTES 4 
Patient instruction Manual 
Package Insert 


Milton: Roy Company 
PO Box1899 - 
Sarasota, Florida 33578 


‘NATURVUE € Milton Ray Company 


"PHP (U.S. Pat 3,721,657) 


_ Trademark of Automated Optics, inc. 


PLAN NOW TO ATTEND 


“Medical and Surgical Diseases of the Cornea” 


Hyatt Regency-New C Orleans - 


1 may be. a tendency tor the. patient. to- overwear the - ey 
he lenses initially. Therefore. the importance of adhering to the- 
Uh totiowing inital daily wearing schedule should be stressed to 
the patient; 








March 31- April 4, 1979 





|. For Information Wri e Cee 
New Orleans Academy of Ophthalmo o 
| 931 Canal Street-Suite. 517. 


. New Orleans, La. 70122. 











company 


931 -2253 


'PHP (US Pat 771.657) 
Trademark of Automated Optics, Ini 


2165 Whitfield Av 
See adjacent page for prescribing information. 











With the KOWA SL2 
zoom liberlite slit lamp microscope = - 


KOWA's new SL-2 offers you new sophistication in 
every important way. The brilliant quartz-halogen 
light is directed where you want it by cool optic 
fibers. In fact, the whole lamp goes where you want it, 
as its 3.3 Ibs. lets you single-handedly take it into the 
O.R., pre or post-op, bedside, cribside or into the lab. 


Although light in weight, the SL-2 lacks nothing in 
optics, features or options. 


ain Brilliant 
sights ooo 








You can zoom in from 5x to 20x magnification, ad- 
just slit width from 0-10mm. and set brightness, all 
smoothly and continucusly. Green and cobalt filters 
are built in. 


To speed clinical use a joystick stand is available 
which offers complete stability. By the addition of a 
strobe unit and RC-2 camera back, the unit becomes 
a photographic slit lamp. 


Kow Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


KC « Ke E 


.. With the future in sight 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia * New York * Boston * Los Angeles * Chicago * Houston « Atlanta * Cleveland 
Call toll free: 809-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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to nonpurulent conjunctivitis* 
doesn't have to fill 
your treatment tray. 


Ail you need is one small bottle of 
Blephamide® Anc here's why. 

Blephamide decongests with phe- 
nylephrine. Soothes and lubricates 


witn Liquifilm® (polyvinyl alcohol 1.4%). 


Fights the infection with sulfaceta- 
mide. And calms the inflammation 
witn prednisclone acetate. 

As far as Blephamide is concerned, 
treating the cause of nonpurulent con- 
junctivitis is only half the job. That's 





why you'll find a mild decongestant 
and soothing lubricant in Blephamide 
to treat the complaint. Add to that 
the once-a-night convenience of 
Blephamide® S.O.P* sterile ophthal- 
mic ointment, and you've got a fast, 
effective pair that’s hard to beat for 
nonpurulent conjunctivitis. 

Prescribe Blephamide in either drops 
or ointment. It's a lot more therapy 
in a lot less space. 


Fast and effective. Ahard combination to beat. 
(sulfacetamide sodium 10.096; prednisolone acetate 0.2%; phenylephrine HCI 0.12%) 


' This crag has been evaluarec as possibly effective for this indication. See brief summary 
BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT / BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 






CONTRAINDICATIONS Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral 


cular tuberculosis and fungal diseases of the eye 


INDICATIONS: Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information, FDA has classified the 
inchecations as follows: “Possibly” effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborheal staphylococcal, allergic); 
(alle-gic and bacterial). Final classification of the less-than-effective indications requires further investigation 





nonpurulent conjunctivitis 


digeases of the comea and cor 


WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause increased intraocular 
pressure in susceptible individuals. I is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the comea, perforation has 
been known to have occured with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides—if sensitivity or other 


untoward reactions 


occur. discontinue medication. 5) Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that 


postencr subcapsulartenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNANCY: Safety of 
the use of topical steroids during p=Sgnancy has not been established. PRECAUTIONS: Ophthalmic ointments may retard comedat healing 


ay =p 


C 1977 Allergan Pharmacevticals 


ANIERGAN Irvine, Califomia/Pointe Claire, PQ., Canada 






November 1, 2 & 3, 19 T 







s s o Robert A. D'Amico, M.D. 
ae Director, Department of Ophthalmology 













G Peter Halberg, M. D. ks 
. Meeting Coordinator E A Es 


NS UPDATE 


ie latest developments in the Cornea, Retina, 





: | = : An Usui faculity will be presenting ! th 

§ Glaucoma andContact Lens fields. | 

| ” REGISTRATION | (Clinical Update) - $240.00, includes luncheon each day and a social function ED | 
n | | 1504 00 for Residents. 







= Saturday, November 4 | BEEN 


i EU This; intensive, practical "Hands On" édurse vill be anaes the ditection: of G. Petër Halberg, 1 M. D. 5 with ith i E E 
: fk he OP of; a a distinguished faculty and the. major soft c contact lens manufa c e 













For: registration. or füllormation for’ : Deportment of “Ophthalmolog Ex 
ither or both me etings, contact: _ St. Vincent's Hospital and Medical. Cente 
sees cun — 153 West 1ith Street — . 

nae Ne "or New York 10011. 





.<We're reade 


Marco kas a trial lens set ready to SAT the judg- 


ment ofany jury, from that of veteran practi- 
tioners `o that of students still in college. | i la 
One example is the Custom Corrected Curve © 


Trial Se: shown here, with the new all-aluminum 
Marco Gustom Trial Frame. The Corrected Curve Trial Set is fully additive and color- 
coded for easy identification. Plus and Minus cylinder trays can be purchased sepa- 
rately with complete confidence that matching trays can be added in the future. And 
Marco’s unique tray arrangement assures visibility of lens power markings, even 
when the tray is lying on a flat surface. 

For practitioners requiring a smaller selection, Marco has numerous other sets, all 
with a wide choice of corrected curve and full di- 
ameter lenses. The whole idea is to provide trial 
sets that meet today’s needs while allowing = 

. for tomorrow's expansion. | 

For additional information on how you can | 
custom order a trial lens set, contact the ard 
Marco distributor in your area. Then you 
be the judge ... and jury. 


)// | MARCO 


1499 San Marco Bculevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 
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Expand Your Horizons 


DEVERS EYE CLINIC And Those of Your 
of : : 
GOOD SAMARITAN HOSPITAL Nursing Home P atients 


& MEDICAL CENTER B d 
Portland, Oregon Wl 


announces a conference on 


CURRENT CONCEPTS 
IN OPHTHALMOLOGY 
June 8, 9, 10, 1978 


SALISHAN LODGE on the Oregon coast 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 





GUEST FACULTY only book of its kind. 
Steve Charles, M.D., Memphis, Tennessee 
Stephen M. Drance, M.D., Vancouver, B. C. The Table of Contents includes: 
Richard P. Kratz, M.D., Van Nuys, California e Doctor's Role in the Nursing Home 


e Medical Direction in Long-Term Care Facilities 
$ | i Sanders, FRCS. FRCP., London, e Role Relationships of the Medical Director 
ngran Hes As The Role of the Physician in Long-Term Care 
Richard L. Sogg, M.D., Campbell, California | Facilities—The Administrator s Viewpoint 
e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 


Rm e The Nursing Home's Medical Director— 
Fee—Practicing Physicians $185.00 if paid by May A New Breed of Mentor 


15; $200.00 thereafter. 
Residents, Fellows $100.00 if paid by May 15; The Medical Director in the Long-Term Care Facility ] 











should help you to meet the nursing home problems which 
$115.00 thereafter. you encounter. Use the coupon to order this valuable 
(Qualifying letter from de- compendium today. 
partment head required). 
$3.50 
This program is acceptable for 12 credits in Category | for PW. YE hart PDC S eats oreo a ee T i 
E . ’ eee " * - S/J ! 
the Physician's Recognition Award of the American Medical Pile: E ir va T ae | 
Association mencan Medica ssociation 
' ! 535 N. Dearborn/Chicago, IL 60610 ; 
I I 
| feeds | Please send_____copylies) of THE MEDICAL DIREC. 
For further information write to: ı TOR IN THE LONG-TERM CARE FACILITY, OP-22. at ! 
I 4 
Mies Habere Tarskik | Ust each. Enclosed is $. — ^  , payable to the ] 
Conference Coordinator i | 
918 N. E. 44th Avenue i Name 
l ! 
Portland, Oregon 97213 ! Aic 
I 
| City/State/Zip | 
Le--------e----------2--2--22-222--l22222222222--222-24. 










roblem TOO MUCH TIME SPENT TEACHING SOFT LENS 
sz INSERTION TO SOME PATIENTS. 


ro ble m LOSING THAT OCCASIONAL PATIENT THAT 
ase COULD NEVER MASTER SOFT LENS INSERTION 


UNNECESSARY FRUSTRATION DEVELOPED BY 


robilem... THE PATIENT AND PRACTITIONER. 


robilem solver... 


ELE 


An ingenious little device that makes soft contact lens insertion easy. 
i ronem patients. wi "chair tim ou Mad aog i iheir n 
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TESTED AND PROVEN, 
SOFT-SERT™ WORKS, 


and works amazingly well, 


and is now being used by thousands of satisfied patients and 
practitioners throughout the country. 





uu 
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Effortless insertion of aphakic, or thin, large diameter soft lenses is 
now made possible. SOFT-SERT™ works well with B&L’s new U & 
U3 ultra thin soft lenses too. 


POSITIVE SOFT LENS INSERTION: 
SO FT-SERT™ will virtually prevent the soft lens from: 


. tilting or falling off the finger 
. inverting after touching an eyelash or eyelid. 


SOFT-SERT™ holds the soft contact lens securely, 
yet there is immediate and automatic release of the lens 
upon contact with the eye. 


SOFT-SERT™ is made entirely of soft rubber, so it's 
easy on the eye. And a unifit finger attachment leaves 
both hands free to manipulate the eyelids, if necessary. 
"'SOFT-SERT" INC. Cae Ge» (RV wwe) We) em Van LOC URS a? 054 000 OX) o GEO LS ENS Oe UNS JUD Ge GEO ONP ow SED eo CY DO 

P.O. BOX 376 

CEDARHURST, N.Y. 11516 

PLEASE SHIP ME THE FOLLOWING: 
Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) 
Box(es) of SOFT-SERT™ 14 (at 13.50 per box of 6) 


IFT-SERT ", ck six to a box, comes 
mplete with simple instructions. Available in 
o sizes: 

IFT-SERT'" 12 is recommended for soft contact 
is diameter up to 14 mm. 





IFT-SERT'" 14 is recommended for soft contact NAME 
is diameters exceeding 14 mm ADDRESS 
'LPFUL HINT: The practitioner can use SOFT-SERT™ with confi- CITY STATE ZIP 
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SUBJECTS 
PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO OPHTHALMOLOGY - 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES s 
PEDIATRIC OPHTHALMOLOGY | 
ANATOMY and HISTOPATHOLOGY of the EYE 
DISEASES of the CORNEA and CONJUNCTIVA. 
INTERPRETATION of POSTERIOR POLE LESIONS | 
PRINCIPLES OF PHYSICAL OPTICS and REFRACTION 


Gkodk ck Rock GR ok k okoko 


- COURSE DIRECTOR: JAMES C. NEWTON, M.D. 
pom RONALD C CARR, M. D. | | THOMAS. KUHNS, M.D. 
- ANDREW P. FERRY, M. D. | — PETER J G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. .... ROBERT C. MICKATAVAGE, M.D. 
OHN S. HERMANN, M.D. D. JACKSON COLEMAN, MD. 
-FRANK B. HOEFLE, M.D. WHITNEY G. SAMPSON, M.D. 


his. six- day intensive course is designed as a comprehensive review of the basic subjects i in ij i 
thalmology and should be especially helpful to those physicians preparing for the American | 
rd Cer tification Exar ninations and those havi ing to fulfill requirements for continuing. medical | 
ducation. This course qual fies for 48 credits in Category ] for the AMA- CME Physicians. de 
ognition Award. - | B NL 
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Er ow Tuition: $500. 00. (Luncheons. and Cocktail Party included) ot Fe 

ae =< Fer Y application and further information, please. write: T "3 

P x | | Jane. Stark, Registrar | | a rU vd (e own 

T Post- Graduate Institute. 

New York. Bye. and Ear Infirmary 
a a “New York, N Y. 10003 Tel: qut 673 3480 ee 
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F Since any diagnosis or proce- 
" dure involving the human eye is 
so critical, absolute precision is 
the only acceptable measure. 

Thet’s why in addition tc man- 
ufacturing precision, you'll find 
the fimest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3.5v. Halogen ophtkalmo- 
sccpes offer three times the light 
intensity of conventional :ncan- 
descent illumination, double the 
usable lamp life, nearly constant 
light intensity throughout the 
lamp's life span and, most mmpor- 
tant cf all. the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 











For precise didgnosis: 


Veich Allyn 


#18190 X 


#41100 Transilluminator 
#41102 cobalt blue filter. 





the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 





-ophthalmoscopes and retinoscopes 
ith 3.5 v. Halogen illumination. 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
,| ALLYN 
Lighting the way since 1915 


Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 


Ardar tadau fram unir Authorizard Walch Allyun Dealer 


(5 Review à if Current fede MEME 


Evaluation and Treatment 
of Retina! Diseases 


s y, June 8 and 9, 1978 l 
THE GUEST FACULTY INCLUDES: 
Thomas Aaberg, M.D., Milwaukee 


= Stuart Fine, M.D., Baltimore 


.— William Hagler, M.D., Atlanta 


M - Howard Joon Rob. M AD 


Ronald Miche! FUN 
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How to prepare a scleral 
buckle tunnel — a partial- 
depth sclerctomy — the exact- 
ng phase of detached retina 
correction requiring delicate, 
well-controlled cutting and 
delamination. 


Answer: 


Fifty-Seven 


Assemble a stainless steel, 
sterile, disposable Beaver 
No. 57 blade into a Beaver 
No. 3K stainless steel chuck 
handle, a 3K-57 combination 
— the best combination for 
solving a delicate surgical 
problem. 


Write or call free — 800/225-1482 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 





YELLOW LAVENDER GREEN 


RX instructions and dosage are simpli- 
fied to increase patent compliance. 


1595 (free base) epinephrine with each 
Strength of pilocarpine. 


L er vials. = ae - dated | tC assure fre E E m. 


CO 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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It's the Original! 
It's the (Haag-Streib 
Perimeter 940 


and now... delivery from stock 


[TR] 


Originals have value in the healing 
arts as well as in the fine arts. 

The GOLDMANN PERIMETER 940 by 
Haag-Streit is a prime example. 


A product of the world's ophthalmolo- 
gical instrument leader, the Goldmann 
Perimeter provides high accuracy and 
economy of time. 

The unit standardizes target size, 
luminosity of target and background 
and all other examination variables as 
well. 

With its unique, patient-activated 
recording device, the Model 940 elimi- 
nates errors and simplifies target 
presentation control. 

There are two original Goldmann 
models, the 940-K7 for kinetic perime- 
try and the 940-ST for static and kinetic 
perimetry. 

If you are ready to make the lifetime 
investment that owning a true criginal 
represents, contact your Haag-Streit 
dealer.They will be glad to send full 
information on the Goldmann Perime- 
ter and our many other fine products. 


Haag-Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne, Switzerland 


P.O. Box 127, 6 industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 | 





























































runiy for General Ophthal- 





goce and. V itreous Surgery he! pful. i 
| dMenciatión with growing practice. - : 





T Modern spacious clinic peludes up-to-date 
| equipment and is staffed with a large well- 
trained group of assistants. 









Ongoing | research continued in several 
different fields of ocular surgery. 





interested, plea se contact: 


- J. Elliott Blaydes, M.D. 
. The Blaydes Clinic 
Comer of Frederick & Woodland Ave. 
- Bluefield, West Virginia 24701 
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| PERMA TWEEZ* ELE CTROLYSIS INSTRUMENT 


|] This permanent hair. remover features the only paterted self. 
t: correcting - needle in existence. Battery operated instrument 

rilizes' itself when current flows. No-puncture safety feature 
so helps prevent infection. Simple enough to be used by laymen 
| cosmetic purposes anly). 















[ho ands. of units sold or. such varied professional ápplication 
a oval. of. inverted ey shes. to. cosmetic use. 


cally t tested. (copy on. request)... | 
PERMA TWEEZ r | ATTACHMENT $22.95 
a fter < 30 days 
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ie CONT ER E ‘Hypersensitivity to. s 
tions contraindicates the use of Sodium SULAMYD. 
 PRECAUTIONS . The solutions are. incompatibi e with Silver o 


 para-aminoberzoic acid present in purulent erüdates. Sulonamide- 


-of the cornea, comea 





ua edients 


Sensitivity reactions may occur in certain 1 individuals. if Signs. o 2 


caplet cataracts. 







ria | 
iScepl ble microorganisms, and . 
c sulfonamide therapy a trachor i 
sulfonamide p prepara- 





preparations. Ophthalmic ointments may retard corneal healing. — 
on-susceptible organisms, including fungi, may proliferate wil 











the use of these preparations. Sulfonamides are inactivated: 
sensitivity feactions may s : 


Sune 1972. eS ; E 
METIMYD® Pur 
d of prednisolone acetate, USP., ang sufacetamide sotiur 





Ophthalmic Suspension and Ointment — Sterile. Each mi. or Gm. ^ 
eid 5 mg. prednisolone acetate and 100 mg Sulfacetamide . 
sodiam p^ 


INDICATIONS — ED Based on à review of this drug | 
by the National Academy of Sciences — National Research | 
Ccuncil and/or other information, FDA has classified. the indi- 
cations a5 follows: 

"Possibly" effective: for the treatment of the tol lowing inflam | 
matory and allergic conditions affecting the eyelids 1- 


| and anterior segment of the eye. EYELIDS: allergic blepharitis, 


blepharitis associated with seborrheic dermatitis and other i : 


| nonpurulent forms of conjunctivitis including Mase associated 
| with hay fever, and conjunctivitis due to physica agents such 


as foreign bodies, chemicals (acids, alkalies) and other irri- 
tants. CORNEA, SCLERA, IRIS, AND UVEA: interstitial, post- 
operare, and d keratitis: Chemical and thermal burns 
ulcer: herpes zoster ophthalmicus; 
i Dhwictenular keratoconjunctivitis; corneal nebvascularization:. 
 Scleritis; episcleritis: acute, chronic, and traumatic ifidocyclitis. 
Final Classification. af the less-than-effective indications re- 
quires er ther investigation. 


Ointment  METIMYD is indicated in det tollo owing infi amaii Ie 


atthe eye conditions affecting the eyeti ids and anterior Segment É 
of the eye: Pa 
tyelds allergic blepharitis, blepharitis associ jated with setiorrheic. 
dermatitis: other nonpurutent types of blepharitis. z 
Congnctiva: allergic conjunctivitis, ie, vernal: phylctenular. and 
other nonpurulent forms.of conjunctivitis including those associated - 


with hay fever, conjunctivitis due to physical agents such as foreign: E 


bodies, chemicals (acids, alkalies) and other irtitants.- 

Cornea, Solera, irs vea interstitial, postoperative, and scleras- 
ing keratitis: chemical and thermal burns of the comea: corneal. 
ulcer; herpes zoster ophthalmicus; phiyctenular ketatoconjunetlvitis; 


bU comeal neovascularization. scleritis; piscleritis. acute, chronic, 


and traumatic iridocyclitis. 
in deep-seated infections, such as endophthal mitis, pancphthat- 
mitis. and orbital cellulitis, or when systemic infection threatens, .- 
specific oral iantibíotic,. sulfonamide! therapy should be employed. Nd 
Local treatment may be used as adjunctive therapy. oe 
CONTRAINDICATIONS The pontraincioations for METIMYD are. 
the same as those for other corticosteroid-sulfenamide prepara: 
tions. Topical aphthalmic corticosteroid preparations and combina: =i 
tions are contraindicated in: early acute herpes simplex and the. 
early acute stages of most other viral diseases of the cornea and. 
conjüctiva; active tuberculosis of the anterior segment of the eyes 
fungal disease of the cornea, conjunctiva and lids: acute purulent ~ 
untreated infections of the eye which, tike other diseases caused ` 
"i microorganisms, may be masked or enhanced by the presence. 
ihe steroid; individuals with known sensitivity t. any of the. a 


Mr 


ECAUTIONS Extended: use of topical steioid- therapy may 
cause increased intraocular pressure in certain individuals. fn aro. 
longed therapy. it is advisable that intraoculat pressure De checked 
frequently: in those diseases causing thinning of the cornea, per — 
foration fas been known to have occurred with-the use of topical 
steroids. As with any antibacterial preparation, prolonged use may. 
resul in overgrowth of non-susceptible organisms. including fungi. 

if superinfection occurs, appropriate measures should be instituted. . 









sensitivity develop, discontinüe-use. - ; 
The. prorsns use.of topical: corticosteroids in: the eye feported 
has Seen rarely associated with the development et posterior Sub: 


Janua 1973, 3 duy 1973 9835356, 10106524 
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But, when your patie 


*ccnjunctivitis, corneal ulcer and other indications shown in product information 


sulfonamide antibacterial . anti-inflammatoryt/antibacterial 
far superficiàl ocular infectionst I g in external eye infectionstt 


Sodium . 4 METIMYD 


EU D Au, E brand of prednisolore acetate, USP 
Pe WP E i —— 2 and sulfacetamide sodium, USP 

i OPHTHALMIC SUSPENSION-STERILE 

OPHTHALMIC OINT MENT-STERILE 


Sodium suFacetamide, USP Se eS | 
OPHTHALMIC SOLUTION SOSTENENT ë Ww LM E——— | 
DPHTHACMICSWLUTIONTOESTEREES ss tt | aoe oV SM | 
OPHTHALMIC OINTMENT 10%-STERILE Sm: E Vw. A SP | 


tdas to suscepti2le pathogens 


fTas drug has bsen eveluated as 
ooss:bly effective" for this indication. 


conymght €) 197 » Before prescribing, please see full prodi ct information, 


Scaenna Corporation. A! rights reserved. e ' brief summaries of which appear ondpposite page. ae 





. Observation Live Surgery 
Video Observation 
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| 
ved Check one Fee: $600 Residents end military: $300 Lunch and amenities included | 
a NES Cancellation: $50 Non-refundable service charge. | | 
Le > | Rpprovee for 16 units continuing medical education credit 
E 1978 CMA and AMA, Category 1 | | 
l. E11 ee ae ee ee AAA EELEE NE ioo NONEM meee E ! T. 
| MM POSS NERONE o | 
1 1 l [1 Aug. 4-5 DL epum PEE. State Zip | 
i ds d iin : i Make check payable to Santa Monica Hospital Mecca! Center | 
| UU Bec. be and mail to Jeanne Harris | | 
<> | 
| Santa Monica Hospi i P 
cd 1225 Fifteenth Street Santa Monica "California 90404 (213) 451-15 , Ext. 2148. cds: 
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The Fison has a hang-up. 
And that’s a switch. | 





Am on-the-wall idea fer your indirect oph- 
thalmoscope: the [Indirect Hanger Unit from 
Keeler. Not enly will it provide you with a 
comvenient spot to place your indirect when 
you're not using it, it saves you time and effort 
when you are. Easily mounted on any wall, the 
Unit functions as an on/off switch, automatically 
powering the indirect when you lift it from the 
Hanger. A rheostat emables you to adjust the il- 


lumination to your requirements. 


Though it was engineered for use with any 
indirect, the perfect complement to the 
Keeler Hanger Unit is the Keeler indirect: 
The Fison Indirect Ophthalmoscope (pic- 
tured). A complete examination system, the 
Fison features a broad range of standard acces- 
sories, including a hinzed, bi-mirror teaching at- 
tachment to provide a view for two independent 
observers. The Fison filter wheel is detachable; 
the Venturi-section cooling cowl makes this indi- 4 
rect one of the coolest and most comfortable avail- | | 
able. And the stereoscepic view, coupled with the 
range ef available lenses, affords the doctor a 
clear, brilliant 3D fundus image. 


To save time and effort during your examinations, 
put our Fison and its Hanger Unit together, then 
hamg it all. Call or write for details and 
specifications. 


458 Parkway, Lawrence Parx Industrial District, Broomall, PA 19008 
Philadelphia + New York * Bostan + Les Angeles * Chicago * Houston « Atlanta « Cleveland 
Call tol free: 800-523-5820 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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.. with the future in sight 









































2 | OCULOPLASTIC - i 

/—.. SURGICAL DISSECTION COURSE 

— (40 HRS. CME & CAT D 
7-20, 1978& —— 


| e, & En | 












vr 5 HRS. CM 
October 29:31, 1978 






OBJ ECTIVES: 

À unique and practical Sirsa course, EN 
presented. by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT’ S| CADAVER 
SURGERY. 


E FACULTY: Ac | 
i.L Bergmann, M.D. . M, May, M. D. 

| J. Conley, M. D. S. Parisier M. D. 
M. Dunn, M. D. H. Settles, Ph.D. 
| F Gilen M.D.  J Smith, M.D. . 
| P. Guibor, M: D.. .. D. Wolfley, M.D o . 

P. Janetta, M.D. D. Zorub, M. D. 


- P. Guibor, M. D. 
S. Hecht. M. D. 
L-Herman, Ph.D. |... 
A. Messina, M.D. o 
.. €. Mullenix, M.D. > 
— .H.Settles, PD. o0 
E Er M. Dy: qu 
and others. 


EN SUBJECTS: | | SUL 
cp Facial ‘Nerve. Testing, me Static Techniques. A 
E Spring. Silicone. Encircling, Facial Reconstruction, | 
i Direct Nerve Repair and Grafting, 12-7 Hook-up © 

| Animation, Neuromuscular Pedicle Transter and Nerve 
| Avulsion. 





and Orbital Tu e" 
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:  OCULOPLASTIC REGISTRATION FORM. 
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Red to 


Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients' red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 

Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm? 
(polyvinyl alcohol 1.496), a lubricating 
vehicle that puts the "wet" back into 
their eyes. 


Recommend Prefrin™ Liquifilm? for 
your patients’ red-eye relief. 


Prefrin 


AIlERGAN Pharmaceuticals, Inc., 
<> Irvine, California 92713 




















Topcon Advances Projection Perimetry 
Another Important Step. 


The SBP-11 is recognized for its Other significant advantages of the 
accuracy and ease of operation in SBP-11 include: 

critical perimetry field testing because e Reproducible environmental condi- 

of our constant monitoring for improve- tions for accuracy in subsequent 
ments made possible through new examinations. 

technological developments. @ Constant monitoring of patient's 

One such improved feature on the fixation with sighting telescope. 
SBP-11 is a new device for occluding € Automatic recording probe with man- 
the target. Its smoothness and silence ual override (standard equipment.) 


enables the operator to achieve optimum 


accuracy of measurements. i 
DA eee 
p Í 
ài 





TOPCON SBP-II 


£ 


E: 





! 
e 
These features combined with a reasonable price and IMMEDIATE 
AVAILABILITY should make the Topcon SBP-11 your first choice for keeping 

in step with today's sophisticated diagnostic techniques. Contact your 

Topcon distributor or write us for details. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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ALL EYES FOCUS ON HARPER AND ROWS 

5 LOOSE LEAF VOLUMES 

FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 
. ONE COMPLETE, EVER-CURRENT REFERENCE 


CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D., FACS. 





benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that s new, including 
advances im techniques of 
ophthalmie surgery. 
* Appropriate equipment, and 
rationale of its use, s reviewed. 
* No charge for preview! Harper and 
Row wi! send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost exeminatior. 


loose leaf concept: new pages for old! 


First set of easy-to-insert revision 
pages automatically wi | be sent to 
CLINICAL OPHTHALMOLOGY subscribers at no 





extra charge, along with instructions — ———— eee. F 


on how and where to inser- new pages. | > 
Revisions in future years are optional. Harper & Row Publishers, Inc. A oe 
| k Loose Leaf Reference, 2350 Virginia Ave. 
ook wnat you get: | Hagerstown, MD 21740 
5 loose leaf volumes, 
concise and comprehensive 
* 3,200 pages 


* 221 chapters encompassing 
the entire field of ophthalmology 


Please send me on 30-day approval or phone 301-733-2700 (ask for Mrs. Taylor): 


[] CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

[] Enclosed is my check for $275 (We pay postage, handling.) 

C] Please bil! me full amount, $275, plus postage, handling, $3.00 
[] Please bill me $ per month. ($10 minimum.) 


Name 


* all information clinical in scope | 
* 167 impressive contributors, | 





experts in their specialties 
* 3,030 clear illustrations 
and photos, plus 7 color plates 
* 383 tables and figures 
for fast analyses 
* 8 X 10". easy-to-handle size No deposit; no interest; no carrying charge. 
* annual revision service Postage and handling costs will be included in installments. 
* separate computerized index, | 2-78L MAY 78 A00 


(please print) 
Address 
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updated for new revision pages 





ii On )u Cor two daily mstillations- 
fer uniyterrupted 24-hour control 


icri simple glaucoma 


Ens secondary to aphakia 
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]: Ae P Minimize prie ef Set 
‘pea ks—whether they occur during 
Phe day or dering critical early 

Dig hours. 
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In four available concentrations- 
fo satisfy individual patient 
requirements, 


O Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength—which probably has no 
greater potential for side effects than 
pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 
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itor for topical use. 
Indications: Glaucoma- Chronic open-angle glaucoma. — 
Subacute or chronic angle-ciosure glaucoma after iridectoi 
where surgery is refused or contraindicated. Certain non-uver 
secondary types of glaucoma, especially glaucoma following. 
cataract surgery. » 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component. 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. . 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase - 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or onthe respira- — — 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, priorto or during general anesthesia to patients 
receiving anticholinesterase medication because of possible. 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time — being prescribed for the treatment of Y 
undergoing treatment with systemic anticholinesterase medica- - 3 .— § Prolonged use may causo con ; net (al 
tions for myasthenia gravis, because of possible adverse additive - tion of nasolacrimal canals. - 
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effects. 6. Lens opacities occurrir in pat hts und 
Precautions: 1. Gonioscopy is recommended prior to initiation glaucoma with PHOSPHOLIN : IODIDE have 
of therapy. and similar changes have been produced expe 

2. Where there is a quiescent uveitis or a history of this condi- = normal monkeys. Routine examinations. : 
tion, anticholinesterase therapy should be avoided or used clinical use of the drug. 
cautiously because of the intense and persistent miosis and 7 Paradoxical increase in intraocular Dr 
ciliary muscle contraction that may occur. - anticholinesterase instillation This may 

3. While systemic effects are infrequent, proper use of the drug — ingasympathomimetic mydriatic such 
requires digital compression of the nasolacrimal ducts for a Overdosage: Antidotes are atropine, 
minute or two following instillation to minimize drainage into the PROTOPAM® CHLORIDE (pralidoxime chlo 
nasal chamber with its extensive absorption area. The hands intravenously: artificial respiration should be 
should be washed immediately following instillation. How Supplied: Four potencies are availa 

4. Temporary discontinuance of medication is necessary if - . for dispensing 0.03% solution; 3.0 mg r 
salivation, urinary incontinence, diarrhea, profuse sweating - Solution; 6.25 mg package for 0.125% solutio! 
muscle weakness, respiratory difficulties, or cardiac irregularities package for 0.25% solution. Also contains pot: 
Occur. (sodium hydroxide or acetic acid may have b 

5. Patients receiving PHOSPHOLINE IODIDE who are ex adjust pH during manufacturing), chlorobutanol 
posed to carbamate or organophosphate type insecticides and tive), menna. boric acid ane am ee 


pesticides (professional gardeners, farmers, workers in plants 2 
manufacturing or formulating such products, etc.) shouldbe — — l ee 
warned of the additive systemic effects possible from absorption — N 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
pavsable frequent washing and clothing ing ie may be 
advisable 


AYERS T LABORATORIES 
New York, N.Y. 10017. 








Retinal 
nd Choraidal 
Detachment 


ould you 
ave been sure _ 
of this diagnosis? 


.using your presert methods? Sonometrics ultrasonographics pictured 
is ctherwise confusing inzra-ocular pathology, on a clear, bright screen 
or study, and instan: photc record. Effective intra-ocular and orbital scans 
re done in minutes with virtually no patient discomfort. Shown 
ere is a two dimensional ' B-scan" reproduced from an actual 

jonometrics CRT image. Simultaneous “A-scan” tracings 
rovide essential amplitude comparisons. This instrument 
Iso provides for retrofit with data processing components 
nd is used far “‘M-scans’’ where the study of 

otion is required. Find out how Sonometrics 

oleman Ophthalmoscan, a proven 

novation in ophthalmic diagnosis, 

an help you ‘o faster, surer, 

iagnoses. Send this 

oupon. 
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UNCOVER 
VISION PROBLEMS FAST 


...Professional Results Start With Bausch &Lomb Vision Screening Instruments. 


When youre asked to 
recommend a vision tester, 
" recommend the best ... a 
Bausch & Lomb Vision Tester or 
Master Ortho-Rater. These 
widely respected vision 
screening nstruments and the 
36L Avctoplot Projection 
Tangent Sereen (with both the 
standard end the new Auto-plot 


screening -harts), help even non- 


rofessornals conduct vision 
tests accurately and quickly; 
and produce far more 


comprehensive acuity records 
than wall test charts. 

Twelve test slides make 
up the heart of the Bausch & 
Lomb Vision Tester. These tests 
are easy to administer, and are 
designed to uncover deficiencies 
in visual acuity, as well as 
problems of muscle balance, 
depth perception, color 
discrimination and peripheral 
vision. For patient-screening in 
your office as well as for 
institutional or industrial use, 
the Bausch & Lomb Master 
Ortho-Rater offers the same 


complete testing features in a 

heavy-duty metal unit. When it 
comes to vision screening, no 
one does it better than Bausch 
& Lomb. 


Bausch & Lomb 
Vision Screening Instruments... 
in a word, professional. 


BAUSCH & LOMB (y) 
ocientific Optical Products Division 


ROCHESTER, NEW YORK 14602 USA 
716-338-6000. TWX 510-253-6189 
TELEX 97-8231, CABLE. BAUSCH & LOMB 
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TH E POST GRAD DUATE INSTT Lee 
AND EAR INFIRMARY 
JUN E 1, 2 2 an 13, 1978. 


D “JAMES V. AQUA VELLA, M. D. 
| | JUAN ARENTSEN, M.D. 
| JORGE N. BUXTON, M. D. 
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| _ JOHN R. FINLAY, M.D. 
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“SOLOMON u EBC 
. . CLYDE R. LOCKE, M.D. 

|. RICH? RD J. Mi \CKOOL, M. D., 
. FRANCIS A. MAI 

. FRANK POLACK, M.D. 

|. DOROTHY UEECK, R.N. 
|. NORMAN SANDERS, M.D. 
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... 4. BENEDICT ' RIZZUTI, M. D. 
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" " .LECTU PER, SLIDE | DES, i FILMS - 
| AND SU PERVISED PRACTICE 3 MICROS URGER Y SESSIONS 








| "his. ME course meets the criteria for 24 hours credit in Category 1 for the 
| Physicians Recognition Award of the. American Medical Association. | 







| Registration limited to 25 participants. 


Registration fee: $350. 00 (Luncheons and Cocktail Reception include) 


088 * Wo X GR 


M M. ui (fr Y Registration and fu ther info atio on, Ll write: IUE A 
m dr Jane Stark, Registrar - cT DI 
Post: Graduate institute Qr "uM cou M 
E York. Eye and Ear Infi irnar 
E d EN es cu p ` 310 East Fourteenth Street 
SO ve j Ne ew York, New York 10003. 





During 
intracapsular 


lens 


extraction 


Enzymatic zonulysis 
as easy as... 





"TARGET TUNNEL’ 

FOR EASY 

NEEDLE INSERTION 
Save valuab!e time in the operating 4 
room wih the Univial's special 
te"gettunne '. Needle easily pene- 
trates this thinned section of the 
stopper to allow trouble-free with- | 
drawe! of Catarase solution. 





Cat 


arase 


pa ura 















SINGLE VIAL PREVENTS 
MIXING ERRORS 
“Inexperienced operating room 
personnel not infrequently will give 
the surgeon the diluent solution 
and discard unused the “empty” 
bottle containing the alpha- 
chymotrypsin powder!" 


ALWAYS FRESH, 
1:5000 SOLUTION 
Optimum zonulysis is obtained with 
150 APA units/ml, which is the 
strength of a 1:5000 dilution. . .''! 





(chymotrypsin N.F 300 yos 
in the unique SMP univial 


3ee Fackage Insert for Full Prescribing Information 


ndicstion: This drug is indicated for enzymatic zonuly- 
sis for intrecapsular lens extraction. 


Zontraind;cations: 
1. High vitreous pressure and gaping 
incisional wound. 
2. Congenital cataracts. 
3. Patients under ace of 20 years. 


Precautions: Chymotrypsin N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
»arec solutions should be used. Syringes and instru- 
nents should be free of alcohol or disinfectants which 
nay mactwate the enzyme. The enzyme solution should 
5e freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
5etwe2n the lens and other structures of the eye. These 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: Transient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 2010-8 


Q Doctor Now you can subscribe to Neuro- ophthalmology 





E hold and file. your cassettes and. ha 
| pertinent references with each of the 
- | rest assured that all of the materia 





J. Lawton Smith, M.D. — 











| apes 0 on an annual | 
basis, and know you won't miss a single issue! You will receive. e 








dout sheets with a brief summary 





10i issues per year. Best of all, you can 
| will. be aimed 100% at the practicing 
ophthalmologist, neurologist, and neurosurgeon. No mad scientist informa- | 

tion c or pn abbreviations will l bug you: J L. . Smi th, MD will N personally 1 
















p n ot e bc 0 ok t 0 : | " 
and 


THE EDWARD S. HARKNESS EYE INSTITUTE 


Columbia-Presbyterian Medical Center — - 
New York, New York FIXES YOUR PATIENT'S EYE WHERE YOU WANT IT! 


AE WAIChiT: 


Attracts and holds fixation for 


A BASIC SCIENCE COURSE St lamp Retescopy ec 





f TWO MODELS 
or Watchit® Sr. — about size of 
d . 20/400 E — white light bulbs 
Residents in O phtha Imology (replaceable from front p.r.n.) — 
excellent for 20 foot lanes, e Attracts young and old 
even with high refractive errors e Bulbs light sequentially to pull 
without glasses. $119.50 ea. fixation centrally 
September 2, 1978—December "e 1978 Watchit* Jr. — about size of € All solid state — no moving 
: . 20/200 E — red LED's (solid state parts — only the light appears 
8:00 A.M. to 12:30 P.M. Daily brilliant red lamps). Used in to move 
pairs to right and left of chair or e 115v a.c. 50/60 HZ (other 
singly for mirror lanes and voltages available) 
F b $2 50 00 shorter distances. $119.50 ea. e Controlled from switches in 
Ce. . Ohio residents add 5.5% sales tax. your present console. 
e 273 OT GEO WAT SSD UOS AD? DUIS (Ge- BO NADIE ORG HQ] eS GNDP rue MEME Sm Wes 
OCUTRON COMPANY DEPT. A05 Š 
reai i 22500 So. Woodland Rd., Shaker Hts., Ohio 44122 
Inquire: Miss M. Bowen Please ship Watchit(s) checked below: 
635 W. 165th St. [] Check enclosed — Ocutron pays postage in U.S.A. 


[] Bill me plus postage [] Senior [] Junior 


New York, N.Y. 10032 he 
Tel: (212) 694-2725 PEA 


City 





BENSON'S 


in 1913 Góra Det Battre!” 


e. Y 
éé Vi Bn e can doit better) 


TOD AY — 65 years later 


«till committed t0 


er vision 
er fashion 


ice 
better servi TOES Benson's. 


í 


can depen 
„p. Benson, Founder you 


For better ideas, 


BENSON OPTICAL CO., INC. 


ERA Corporate Offices/Minneapolis, MN 55435 « Specialists in prescription optics since 1913 
=. FULL SERVICE LABORATORIES LOCATED IN CITIES COAST TO COAST 
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A THIRD 
J- GENERATION 

L XENON ARC 
= PHQI@@Oy Ne We 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 

A 800 LOG-2 PHOTOCOAGULATORS 
| DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Thirty percent more power. 

1.59 aperture for close macula work. 
Unique ''optimatic'' control; 

single dial setting for optimum 
chorio-retinal reaction 

New contemporary design 

to complement today's 

hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


"Optional 


CLINITEX division of varian 


[] PLEASE SEND MORE INFORMATION 
0] PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


HORIS, ur EES S ts AS CO gs bak pF oe 5 cu) HS 
ROSITA OF CIMRIC s ed re ee ee 
address —— — i s 





ORE SEL ce OC Sa a e iro Ls SHEET T phone — 


CLINI Y EX division of G 183 newbury street / danvers, massachusetts 01923 / USA 


varian 





MEDICATION TRAY BY 


tion tray wll serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medicat ons (size 4” wide by 11⁄2” long) 
and is designed to hole all brards of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 


The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 


bracket is also available. 


THE DEPARTMENT OF OPHTHALMOLOGY ST. FRANCIS GENERAL HOSPITAL 
PITTSBURGH, PENNSYLVANIA ANNOUNCES THE THIRD ANNUAL 
INTRAOCULAR LENS IMPLANT SYMPOSIUM 
SATURDAY AND SUNDAY JUNE 24 & 25, 1978 


FACULTY 
Kenneth R. Barasch, M.D., New York, N.Y. Kenneth J. Hoffer, M.D., Santa Monica, Calif. 
Richard D. Binkhorst, M.D., New York, N.Y. Frank G. Hurite, M.D., Pittsburgh, Pa. 
Herve M. Byror, M.D., Engelwood, N.J. Leeds E. Katzen, M.D., Baltimore, Maryland 
Henry M. Clayman, M.D., Miami Beach, Fla. Marvin L. Kwitko, M.D., Montreal, Canada 
Edward C. Fetherolf, M.D., New York, N.Y. Stephen A. Obstbaum, M.D., New York, N.Y. 
Miles A. Galin, M.D., New York, N.Y. Dorothy C. Scott, M.D., Pittsburgh, Pa. 
David S. Hiles, M.D., Pittsburgh, Pa. 
C. WILLIAM WEISSER, M.D. CHANDRAPPA S. RESHMI, M.D. 
PROGRAM CHAIRMAN PROGRAM CO-CHAIRMAN 


Registration Fee: $300.00—Residents $100.00 
Meets the criteria for 12 credit hours in Category | of the Physician's Recognition Award of the AMA. 


FOR INFORMATION WRITE: 


INTRAOCULAR LENS IMPLANT SYMPOSIUM 
DEPARTMENT OF OPHTHALMOLOGY 
ST. FRANCIS GENERAL HOSPITAL 
45th. STREET OFF PENN AVENUE 
PITTSBURGH, PENNSYLVANIA 15201 
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THE NEW OPHTHALMIC | Lu ACER: 





DIVERSATRONICS, INC. ¢ - dnd ~ 


This ultra-high qual ty, nearly indestructable ration: Re ree ae SAY IN AER ICID” RON E UE > tls aR 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 


Please send me 
mounting brackets at $2.00 each 





Name 
No examination area is complete 


without at least one Pdücons Lx E S A EE ee EE S AEE eee 
City 
ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. Ste t. o v eee ie i Lr Phan iE) 


It comes in brushed alloy finish and a wall mounting | Enclosed is my check for 







Please bill me. 


| 
| 
| 
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Keeler introduces some brilliant performers: a line of Halo- _ 
gen-illuminated ophthalmoscopes and 3.5V retinoscopes 

for brighter, more intense illumination. And a newly-de- | 
signed Lift-a-Lite source to power them. P 


PRACTITIONER OPHTHALMOSCOPE $ 
_ The addition of Halogen illumination provides even greater 
capability with this high-performance instrument. The spè ` 
cially-designed optical system provides clear, glare-free vi- ` 
sion, with minimal peripheral shadow and an unsurpassed >- 
view of the macula. The Practitioner also features three aper- .. 
ture controls to allow eccentric fixation, macular and wide- `i . 
angle study. Lens powers range from + 29D to -30D in 1D . 
steps, and a fingertip auxiliary lens control conveniently t 
-regulates the + 20D, -10D and -20D powers. The Prác- — 
titioner's streamlined head design insures easier manipula- | 
tion and better observation at the periphery: Senet 
Halogen illumination is also furnished with Keeler's high- " 
performance Specialist Ophthalmoscope. The Specialist in- : 
cludes a wider lens range (+ 44D to -45D in 1D steps), as 
well as a six-beam selector capable of wide-angle, inter- |. 
mediate, red-free, macular, slit and fixation examinations. `: 
Both the Practitioner and Specialist ophthalmoscopes are 
available with cord, battery or rechargeable handles. 14 


STREAK RETINOSCOPE ee 
With new 3.5V illumination, Keeler's Streak Fretiriosieopd yi 
provides the doctor with a powerful, high-intensity streak ` ` 
long enough to intersect trial frame or refractor unit axis. . 
scales. The focusing movement of this unique instrumental- ^ - 
lows for plane and concave mirror vergences, and permits jai 
‘smooth, continuous rotation through ACD nice LAGTE? 
POWER SOURCES 

. Keeler’s Halogen and 3.5V instruments can be powered - 
from a new, wall-mounted Lift-a-Lite unit, or from convenient _ 

| single-well wall recharger or double-well desk ilico ts 

Make Keeler your Halogen Connection. Cal or write for 1 hy E 
| complete details. : 
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MURO 


C GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 













e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street Ħ Quincy, Mass. 02169 
Area Code 617 * 479-2680 





OPHTHALMOLOGISTS - 
FOR OPPORTUNITY— - 
LOOK NORTH | 







“Stanton Yellowknife Hospital, a 72 bed acttedited facility, 
. is presently im the planning stage Tor.a major expansion. 
.. and-development as a Territorial Health Centre and we are 
2 offering opportunities for two Ophthalmologists: 
- "1- Department Head 

l- Staff ‘Ophthalmologist 





-fhe Hospital based team provides regular travel clinics to 
communities of the Mackenzie and Great Stave Lake 
: Region. 






Plans a are presently being made to establish an Ophthalmic 
: Technicians Training Program. . 







© Yellowknife, the Capital and largest centre of the North- 
-. west Territories, is a modern city of about 11,800 set in 
x rugged Northern beauty—iand of the Midnight Sun; acces- 
‘sible. via the Mackenzie Highway and daily jet service. 

















We offer a guaranteed annual salary, continuing education 
$, leave and other attractive benefits. 







T “Please submit your r resume and une for iaformation 
vae o s 







— . Mr. Nelson: McClelland 
Administrator 
Stanton Yellowknife Hospital 
Box 10 
Yellowknife, NWT. 
XOE 1H0 








Phone: (403) 873-3444 














l2 year post-doctoral traineeships ovailable 
immediately. University of Washington, 
Department of Epidemiology. 








EPIDEMIOLOGY 
. RESEARCH 
IN EYE DISEASES 
FELLOWSHIPS 













| nee L Gale, MD v 
ET versity cf. Washington, SC-36 
~ Seattle, WA.98195 

 Q06) 543-8873 









"re University. of Washington i is. 
. n Affirmative Action, 
Tees c e 

















Chicago, IL 606:0 
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Open New Doors 
. for your | 


Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful informatien on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medica! Association, 
offers you curreat authoritative infor- 
mation on diagnosing and treating 
alcoholics. l 








A glance at the contents reveals 
these sections: 


* The Problem 
e The Causes 





* Alcohol: Its Metabolism 
and Pharmacology 

* Diagnosis and Treatment 

* Appendix 





Manual on Aléeholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism—from the physician's point 
of view. The principal difference be- 


tween this newhy revised edition and 


the previous edition is the incorpora- 


tion of major portions of Medical Com- | six. Store away from heat. 


ol Abuse, which is 





plications of Alco 
out of print. $2.50 


Order Dept. OP-185 S/d 
American Medical Association 
535 N. Dearborn 


Please send... copy(ies) of MANUAL 


each.lenclose $ . ^ ^, payable to 





| ON ALCOHOLISM, OF-185, at $2.50 | 
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Eacn mt. or gram. contains géntamicin sulfate equivalent to 
3.0 mg. gentamicin. 






DESCRIPTION Gentamicin sulfate is a water-solubte antibi- | 
otic of the aminog lycoside group active against a wide variety. 


of pathogenic gram-negative and gram-positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile, aqueous | 


solution buffered to approximately pH 7 tor use in the eye. 
Each ml. contains gentamicin sulfate (equivalent ta 3.0 mg. 
geniamicin}, disodium phosphate. monosodium phosphate, 


sodum chloride, and benzalkonium chloride as a preserva- 


tive 
GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 


. mg. gentamicin} in à bland base of white petrolatum, with 


metnylparaben and propylparaben as preservatives. 

ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and TORG 
ulase-negative staphylococci, including eertain strains that 
aré resistant to. penicillin: Group A beta-hemolytic and non- 
hemolytic streptococci and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aerugmosa. 
indole-positive and indole-negative Proteus species, £sche- 


richáa coh Klebsiella pneumoniae (Friedlander's bacillus), - 


Haemophilus influenzae and Haemophilus aegyphius (Koch : 


Weeks bacillus), Aerobacter aerogenes. Moraxella tacunata 
(diplobacillus of Morax-Axenfeid}, and Narsseria species. 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution and. 
Ointment are indicated in the topical treatment ot intections of .- 


ihe external eye and its adnexa caused by susceptible. 


bacteria, Such infections embrace conjunctivitis. keratitis and ^ 


keratoconjunctivitis, corneal ulcers, blepharitis anc blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS | GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. H should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye, 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms. such as 


tungi Should this occur, or if irritation or hypersensitivity to. 


any component of the drug develops, discontinue use of t^e 
preparation and institute appropriate therapy. 
Gphthaimic ointments may retard corneal heal ing: 


ADVERSE REACTIONS Transient irritation has. been re- 


ported. with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use ot. 

GARAMYCIN Ophthalmic Ointment. 

DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 


mic Solution: instill one or two drops inte the affected eye . 
every four hours. in severe infections, dosage may be in- * 


creased to as much as two drops once every hour. 
GARAMYCIN Ophthalmic Ointment: apply a smat amount 
to the affected eye two to three times a day. 


HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 


Sterile, Bemi. plastic dropper bottle, Sterile, boxes of one and 


GARAMYCIN Ophthalmic Ointment- Sterile, 
tubs, boxes of one and six. Store away from heat. 


%-OUNCE 





- pim Corpórati ion 
Kenilworth, N.J. 07033 


.  9848358.- 
NOVEMBER 1973 .-. 


For complete details, consult package insert or literature. 
avaiable from your Schering Representative; or Professional 
Services Department. schanng Corporation, Kenilworth, New 
deren 07033. l l 
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A CHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


Problem pathogens: susceptible strains of: P. aeru- 


against conjunctivitis and other in- 
ginosa and Proteus sp. (indole-positive ana 


ections of external sye and adnexa due to a wide 

range df susceptible pathogens. -Negalive) 
Grarr-negative: susceptible strains of: H. influen- generally avoids sensitivity 

zae. E. coli; K. pneumoniae; M. lacunata; Enterobac- 

ter 1-14 10123 2123-283 101 6110. 14 HS L1 01077 [01 (10 MEI H. aegyptius 

and Neisseria sp., including N. gonorrhoeae tance to date 
Gram-positive: susceptible strains of: staphylo- 

cocci and streptococci, including D. pneumoniae. 


reactions and irritation 
no significant organism resis- 
This may occur in the future 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


ii SB oolution-oterlle 
aq 
gentamicin sulfate, USP. Ointment-Sterle 


Each mi. op gram comains g 


to 3.0 mg. eentamticir 
Due to suscephbie pathegen: 


Pleas« see proauc! Tr [old ti io 





Outstanding Visual Acuity 


Optimum Centration 


| 


Predictable Fit 


The 
Performance 
Lens 










HEG M ual A ‘Acuit ilcon A) 
ontact Lenses is excellent 
“Clinical data revealed that 





a Visual acul 

= 88% of the wearers achieved 20/20 vision 

^. or beter, with 9E% attaining 20/25 or 
better. Practitioners por ed that Aquaflex 
tenses citen corrected more astigmatism 
‘and Qéve sharper vision than other soft 

.—. lenses’ This quality of performance is due 

—. to aurique comoination of sophisticated 

n Sid E sign, special 'ens material and the 

| system cf fitting. 























Optimum Centration 

Ac clinical study showed that over 9696 of 
Aquafiex contact lens wearers achieved 
yai qu centration.' By centering so well, 
Aquafiex lenses virtually eliminate the 
: induced astigmatism and lessened visual 
acuity resulting from decentered lenses.? 
Precisa centration helps in attaining a good 
fit with ful corneal coverage and maximum 

visual acuity, wt vile | permitting proper 

^... cornealmes t 














calcul ations, ddp es the Aquatlex "Vault" 
- System reduces fitting variables to just 
one.. the lens “Vault”. Only 5 Vaults are 
esos tc fit Aquaflex lenses? and in 


Saar 3 sre fed than 90% of the 















icurve. lathe- cut lens 

«th spherical front and back 
a prometes. reliable fit independent 
p we 4 rand ^e large posterior optical 
cives stat bid of vision with 












J ] Tod 


zit: Dataor : ie: UCO Optics, Inc., Scottsville, N.Y. 14546 
"712, Morri 





~ _. Summe- 1978 


‘SOR, Robert d.: International Contact Lens Clinic, 

































Additional Advantage: S | 
Other Significant attributes of the Aquáfiéxe 
(tetrafilcon A) lens, contributi ing to. E 
practitioner success and patient T5 
acceptance, are: reliable over-refraction, 24. 
ease in handling, durability, excellent — 
reproducibility? and exceptionaily high 
standards of quality assurance, including ^ . 
100% wet inspection. A study has shown that D 
less than 5% of lenses shipped were > 
returned because of questionable 
performance, discomfort, damage or —. . 
defects.’ The fitting procedure is simple and. 2 
fast.* You can fit from a small diagnostic "ie : 
or use a dispensing inventory. Lenses may, 
be ordered Dy a toll-free phone call, and. i 
UCO Optics' service is quick and pu 
dependable. More and more practitioners _ 
are using Aquaflex lenses everv ds DU 
Shouldn t you? 








Hydrophilic Contact PA a | x sv we ru 


For more information and a copy a yt s 
of the Professional Fitting Guide, mail s 
the coupon. Or, phone toll-free _ C ONIP 
800-828-4580 (in N. Y.State a 
800-462-4332). | 004 


See following: page for 7% ^ 
full prescribing = ,% €. 
information. ^ ge 





z i Hydrophilic Contact Lens 
. DESCRIPTION 
AQUAFLEX* (tetrafiicon A) Hydrophilic Contact Lens is a hemispherical! shell 
A which covers the cornea and may cover a pertion of the adjacent sclera. The lens 
^. maáterial, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyt- 

. ‘methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It.consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 

hydrated in normal saline solution. Lenses have a nominal diameter of 13 mm, 


. ACTIONS 
—. inits hydrated state the AQUAFLEX* Hydrenhilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover ail of its hydrated 
: properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts asa refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97*5. 


INDICATIONS 


; AQUAF LEX” Hydrophilic Contact Lenses. are indicated for the correction of vision 
: - in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
. matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 
^ Oorléss. 


CONTRAINDICATIONS 

5o AAQUAFLEX® Hydrophilic Contact Lenses are contraindicated in the presence of 
-any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia, (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 
. Médications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 

- priate solution when off the eyes. the type oPsolution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILNSOAK® Solution (sterile buf- 
fered isotonic solution containing boric acid, sodium borate, sodium chloride 0.7% , 
preserved with Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they may be stored 
only in FLEXSOL* Disinfection and Storage Solution (sterile buffered isotanic solu- 
‘tion of sodium chloride. sodium borate, boric acid, polyvinylpyrrolidone, patyox- 
yethylene and polyoxypropylene, preserved: with Thimerosa! (Lilly) 0.001%. 
chlorhexidine 0.005% and edetate disodiumeO. 126). 

No ophthalmic solutions or medications, ncluding hard contact lens solutions, 
can be used by AQUAFLEX* Lens wearers orior to or while the lenses are in place 
on the eyes. Also, no solutions, including hard contact lens solutions, other than 
BOILnSOAK* Solution or FLEXSOL* Solutien may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX* Lenses, they 
should not be placed in the mouth for wetting. nor wiped with a cloth or tissue. 
Abrasions and Infections: I! a iens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. if any eye abrasion, ulceration, irritation or infection is present, or any abnor- 
mai eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 

Wearing Restrictions: AQUAFLEX* (tetraflcon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating fumes 
ot vapors. 

Visual Blurring: If visual blurring occurs, the lens must be removed unti the con- 
dition subsides. 

Lens Care Regimen: Patients must adhereto the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 









































PRECAUTIONS 


Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILnSOAK* Solution or FLEXSOL* Golution depending on disinfecting 
methods used. If left exposed to air, the lenses will dehydrate, become brittle and 

break readily. If a lens dehydrates, it should be soaked in either BOILnSOAK* 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 


Cleaning and Disinfecting: AQUAFLEX® Lenses must be both cleaned and 
: . disinfected daily. Separate procedures and products are needed to clean and to 
- « äisinfect. Two methods of disinfection, therrnal or chemical, have been shown to be 
`> eually effective. The choice of disinfection system should be made in consultation 
-With your eye care practitioner. 


Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
" from the wearer's eyes, both surfaces of the senses must be cleaned using several 
` -drops of PREFLEX* Cleaning Solution (sterile buffered isotonic aqueous solution 
". : consisting of sodium phosphates, sodium chloride, tyloxapol; hydroxyethyl- 
~ i cellulose and polyvinyl alcohol with Thimerosal (Lilly) 0.004% and edetate diso- 
7^ c dium. 0.295 added as preservatives). Lensesmust be cleaned before they are 
disinfected, as deposits on the lenses tend te harden and become more difficult to 
ferhove after the lenses are disintected.. 
E Disinfecting: AQUAFLEX* * Lenses may be: disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must not alternate between methods. 
‘Thermal Disinfection Method: AQUAFLEX* Lenses may. be effectively disin- 
fected after cleaning with PREFLE X? Cleaning Solution with use of the 
PTE P and BOILnSOAK® Solution. Fresh BOILnSOAK* Solu- 
tion must be used or daily storage of lenses or each time the lens is stored. The 
AQUASEPT* Patient Unit requires. distilled water. The AQUAFLEX* Lens Storage 
Containers must be em tied. and lied h h fresh Bül.nSQAK" Solution. just prior 
to disinfecting’ the lenses. “a a 














AQUAFLEX® Lenses. AQUAFLEX* Lenses must be cleaned and. rinsed. daily tor 
after wearing) with PRE * Cleaning Solution and NORMOL* Rinsing Solution. 
The AQUAFLEX* Lens Storage Containers must be emptied and relilled with fresh 
FLEXSOL* Solution each time the lens is stored. Fresh FLEXSOL* Solution must 





. be used daily for storage and disinfection. WARNING: DO NOT MIX OR ALTER- 


NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL* SOLUTION 
SHOULD NOT BE USED WITH HEAT. 


Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, Soaps, oils and hand creams 
must not come in contact with the Jenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. — 


Fluorescein: Never use fludrescein while the patient is wearing the lénses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline-solution and wait at least one hour before replacing the 
lenses, Too early replacement may allow the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after put- 
ting on achypertonic lens, Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILNSOAK® Solu- 
tion (if using a thermal disinfection regimen) or ADAPETTES* Lubricating Solution 
(buffered isotonic aqueous solution containing ADSORBOBASE" [polyvinyl- 
pyrrolidone with other water soluble polymers] with Thimerosat (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives) (If using a chemical disinfection 
regimen), and wait until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subside promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and MR RE not normal; if 
these symptoms occur. the patior should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 


Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFEEX® (tetrafiicon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, referto the Professional Fitting Guide for AQUAFLEX* 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics, Inc., 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
Day ( roe) (Hours) {Hours) 

1 4 č 4 
2 4 2 4 
3 5 2 5 
4 & 2 5 
5 7 e 5 
$ 7 1 6 
i 8 1 ? 
8 8 1 8 
9 g 1 8 

10-14 10 1 balance of 

15 ali waking hours waking hourst 


m—-———!—— t — MEE E EE ERE 


tienses shouid never be worn 24 hours a day. 


Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 

lens, requiar recall visits are necessary to assure patient health and compliance 

with instructions. 3 
How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vau't number, dioptric power, and 
manufacturing identification number. 

The AQUAFLEX* Patient Care Kit is required for lens cleaning, disinfection and 

storing ol the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen 

AQUAFLEX® Patient Care Kit 


AQUASEPT* Patient Unit Catalog No. AQ101 
AQUAFLEX* Lens Storage Container Catalog No. A0201 
PREFLEX* Cleaning Solution . . Catalog No. A1201 
BOILNSOAK* Solution Catalog No. A1301 
AQUAFLEX* Patient Instruction Book Catalog No. X0102 
Chemicat Disinfection Regimen 

AQUAFLEX* Patient Care Kit - | 

AQUAFLEX* Lens Storage Container Catalog No. AG202 
PREFLEX* Cleaning Solution - Catalog No. A1201 
NORMOL^* Rinsing Solution — Gatatog No. A1401 
FLEXSCI.* Disintection and Storage Solution Catalog No. A1501 
ADAPETTES* ‘Lubricating Solution Catalog No. A1601 
AGNAPERA Patient Instruction Book Catalog No. X0102 


AGUAFLEX: d AQHJASEPT are registered trademarks ot UOO Optics. inc. PHEFLEX. NORMOL., 
FLEXSOL. ADAPETTES and BCHLASOAK ars registered trademarks ot Burlon, Parsons & Company. ine. 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division 
Scottsville, New York 14546. . 






' The Pomerantzeff Equator Plus Camera... 
Photographs 80% of the retina 
on a single 35mm. frame 













& Panoramic color or moncchromatic 
t photographs and fluorescein angiograms 

= Complete documentation of diabetic 
retinopathy, scleral buck es, tumors and all 
peripheral retina diseases 

& Pathological fol ow-up of patients and 
reproducible documentation 

® Photographs mey be taken through a 
2mm pupil 

& Photography of the ora serrata 
accomplished by decentration of 
the contact lens 

& Corneal contact photography performed 
as easily as applanation -onometry 
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Pan-Retinal Photocoagulation Fluorescein Angiogram 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (517) 894-2200 * Telex 94-0533 





[] Arrange for demonstration C] Send literature and price list 
y OTE L AE ANE DN SRELA c MICRO EL a en OL IN) 
Address 
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Tested and proven in 14 years clinical use 
| am 


brand of ^ 


IDOXURIDINE 


*Based on manufacturer's suggested list prices. 
Check your local pharmacy for actual patient cost. 


Before po see sooi 
scribing information in SKGF literatur 
PDR. The following is a brief summar 


indication: Herpes simplex keratitis 
| caluseoniy).- | 


Contraindications: Known or ius 
hypersensitivity to any of the € 
ponents. 


Warning: Administer with c 


. instilled i i Y 
3$ seguent. 
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punctate defects 


|. festation of the infection. cor 
ing, and stippling of the. corneal e 
lium have | been observed. . 





investigate 
before you operate. 


Investigate intraocular lenses, and you'll find that 
CILCO is the standard of excellence. 

CILCO lenses are LATHE CUT from 
PERSPEX CO « linical quality polymethyl- 
methai rylate. FINE POLISHING enhances the 
optical exactness of the lathe cutting procedure. 

Every lens is microscopically inspected, and 
terility is challenged before it is released for 
implantation. 

Styles are available to satisfy almost any implant 
urgeon's preference. Lens powers may be ordered 
from + 10.0 D to +30.0 Din 0.5 D increments. 
Loop material is medical grade polypropylene 

or Supramid. 

CILCO lenses, like all intraocular lenses, are 
abeled investigational devices and may be supplied 

nly to surgeons who are approved clinical 
IVCSCtIgP ators. 

Call toll tree for complete details on CILCO 
enses or for information on becoming a CILCO 
linical investigator. When you investigate before you 

Operate, you Il find that CILCO is the standard of 


x ( elleni e in intrao ular le ISES 


ATUS 


I he standard of excellence in intraocular lenses 


1616 13th Avenue. Huntington, West Virginia 25 7 
Toll Free: 800/624-3418 or call collect: 304/697-4422 
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\UTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE. See Package Insert for Full Prescribing Information. 

JI DICAT:;ONS: Apbakia including senile, traumatic, unilateral, congenital cataracts; cataracts associated with senile macular degeneration. 

INTRAENDICATIONS: Massive vitreous loss: choroidal hemorrhage; chronic recurrent uveitis; rubella cataract; proliferative diabetic retinopathy; marked microphthalmos 
ana; chrozic glaucoma not medically controlled; endothelial corneal dystrophy, except when the lens implant is combined with a penetrating keratoplasty; severe tris atrophy; an 
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Protective 

Zone 
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The expanded zone of the iris produced by 
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Protective miosis...in seconds 


To demonstrate how Miochol works, 


a series of surgical procedures per- 


formed by Herbert J. Nevyas, M.D. 
were filmed at the Scheie Eye Institute, 
Philadelphia, Pa. 

Preoperative orders called for a 
mydriatic drop regimen of 2% cyclo- 
pentolete and 1096 phenylephrine, q 
10 minutes, starting one and one-half 
hours before scheduled surgery. Fol- 
lowing cataract removal, the anterior 
chamber was ir-igated with 0.5 cc 
Miochal. 

Sequential photography and si- 
multaneous motion picture filming per- 
mit. the selection of Before photo- 
graphs showing the operative field at 
the moment before Miochol irrigation, 
when preoperative dilating drops and 
retrobuibar block have produced max- 
imum dilation. 


MIOCHOL® 


(Acetylcholine Chloride) 
INTRAOCULAR 


See insert for tull prescribing information. 


Indications: To obtain complete miosis in 
seconds, by irrigation of the iris after de- 
livery of the lens in cataract surgery, as 
well as im penetrating keratoplasty, iridec- 
tomy and other anterior segment surgery 
where rapid, complete miosis may be re- 
quired. 

Contraindications: There are presently no 
knowr contraindications te the use of 
MIOCHO. (acetylc^oline chloride) Intra- 


ocular. 


After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the Before 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...the ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 
cation, cryosurgical extraction, or con- 
ventional tumbling technique, con- 
sider Miochol for the prevention of 
prolapse and protection of the vitreous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Miochol. 


Precautions: |n the reconstitution of the 
solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtained quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterior or pos- 
terior synechiae, may require surgery prior 
to administration of MIOCHOL. In cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has not been used. 


Adverse Reactions: There have been no 
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Filmed during surgery 

by Herbert J. Nevyas, M.D., 
at the Scheie Eye Irstitute, 
Philadelphia, Pa., 

William Nyberg, R.B.P., 
photographer 


Before 
Miochol 


Patient: A.M. 

(Male. Age 74) 

Dx: Posterior 
subcapsular cataract 
Procedure: 
Phacoemulsification 


35 seconds 
after | 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 1% Miochol 
instilled in anterior chamber 


In cataract surgery, 
when seconds 
often matter... 


MIOCHOL 


(acetylcholine 
chloride 20 mg) 
provides protective 
miosis in seconds 


known adverse reactions to MIOCHOL 
(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize 

1. Immediately befcre use remove protec- 
tive cap. 2. Give plunger-stopper a quarter 
turn and press to fcrce solvent and center 
rubber plug into lower chamber. 3. Shake 
gently to dissolve solid. 4.. Cleanse 
plunger-stopper top with 7096 enthanol or 
other suitable germicide. 5. Discard univial 


after use. & 757-8 


SMITH, MILLER & PATCH 
Division Cooper Laboratories ( P R.) Inc. 
San German, P.R. 00753 
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EC TION C ON OPI - THALMOL oLoGy OF THE NATIONAL MEDI CAL AS: 50( 





PRESENTS 
A GLAUCOMA WORKSHOP 


'WASHINGTON-HILTON HOTEL - 
“WASHINGTON, D.C. > 
JULY 29-30, 1978 - 


GUEST FACULTY 

. DAVID APPLE, M.D. 

MANSOUR ARMALY, M.D. 
-ELMER BALLINTINE, M.D. 
-.. JOSEPH HAAS, M.D. 
PETER KRONFELD, M.D. 


IRVING LEOPOLD, N MD. 1 
A. EDWARD MAUMENEE, M. D. 
SAM MCPHERSON, M.D. 
BERNARD SCHWARTZ, M.D. 
ROBERT SIMMONS, M. D. 





GEORGE SPAETH, M.D. 


Registration Fee $100.00 (Residents $35.00) 


For Further information Piease Write: 
Mrs. Mary D. Colley, Registrar 


RM 4B27 


. Howard University Hospital 
2041 Georgia Avenue, N.W. 
Washington, D.C. 20060 
Phone: (202) 745-1257/58 
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“December 26, 1978 to rema l, 1979 
-Condado Hilton, Puerto Rico 
University of Puerto Rico-Mercy Hospital 
Aphakia 
Rehabilitation h the Cataract Patient 

z Aphakic Glasses 
Extended Wear Contact Lenses 
Intraocular Lenses 

















hes symposium will be organized. to bring together acknowledged 
orities in the three disciplines of aphakia rehabilitation. 
introversial. topics. will-be explored together with recognized 
chniques to determine the safe method for treating the cataract 
atient. Practice surgery with | IOL's is planned. 
ive surgery with various intraocular lenses will be demon- 
ed by recognized. cataract. surgeons. Free papers related to 
three topics are invited. - 
his course is approved for Credit hours toward Category 1 for 
AMA A Physicians Recognition Award. 


Marvin. L. Kwitko, M. D, Montreal. | 
Manuel. N. Miranda, M. D. San Juan. 















DUKE UNIVERSITY - 
SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


| is accepting applications for a full-time faculty 
| position as Assistant Professor of Ophthalmo- 
logy. | 





















| Applicants should have completed a fellowship | 
| in corneal and external diseases and have |- 
| interest in teaching and research. 


| Applicants should send curriculum vitae and. : 
| references to: Lm ns 


Joseph A. C. Wadsworth, M. D. 
Box 3802 . | a ek oe 
Duke University. ys Center b Bs dead 
Durham, North Caroli ina 27710 LO 

Duke University is an equal o i 
affirmative action. emplo 0 







The Stereo System 
from Kowa 


KOWA’S HAND-HELD FUNDUS CAMERAS 
WITH STEREO LENS ATTACHMENT AND 
SLIDE VIEWER. 


e Clip-on stereo lens can be 
used with either Kowa RC-2 
or RC-3 single lens reflex 
fundus cameras. 





e Single slide for best separa- 
tion and optimum 3D view. 


e Stereo viewer provides ex- 
cellent 3D image of optic disc 
cupping. 


e 2x magnification can be 

viewed directly through lens 

. no special extensions 
necessary. 


e Patient numbering device 
superimposes information di- 
rectly on film. 


e Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 


e Hand-held flexibility ideal for 
post-op or pediatric use. 


e Kowa joystick also available. 





Sterec components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kowa Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


K Kee 


.. With the future in sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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Eppy/N: the most comfortable 
epinephrine available for your 
glaucoma patients. 


Eppy/N, formulated at an optimum 
physiologic pH of 7.4, is adjusted to the 
natural pH of tears. It starts comfortable 
and stays comfortable for your patients. As 
shown above, the relatively slight change in 
pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 
contains 100% free base epinephrine, making 
it readily available for ocular penetration. It 
produces no reflex tearing, so dilution is 
minimized and your patient benefits from 
maximum availability of epinephrine. 

With improved stability Eppy/N provides 
outstanding shelf and patient-use life. 
Studies have shown that Eppy/N outlasts 
the other borate formulation. Eppy/N 
laboratory samples, for example, remained 
100% potent after 24-hour-a-day exposure to 
bubbling air for 64 days. Your Barnes-Hind 
representative will gladly review details of 


the laboratory studies and provide you with 
samples of Eppy/N 12% and 1% solutions. 
Let your glaucoma patients enjoy the 
Comfort Zone. 

See summary of prescribing information 
on adjoining page. 


*Adler, E. H. "Physiology of the Eye; 4th Ed., 
C. V. Mosby Co., St. Louis, Pg. 39, 1965. 
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Eppy/N (epinephryl borate) 
Compesition: A sterile sc ution con- 


taining !^95 or 1% epinepnrine (free 
base) buffered at pH 7.4, erythorbic 
acid, boric acid, polyvinyl pyrroli- 
done and polyoxyl 40 stearate; pre- 
served with benzalkonium chloride 
0.01% Eppy/N !$?76 is isetonic and 
Eppy/N 1% is miidy hypertonic. 


Indications: For simple »pen-angle 
glaucoma. 


Dosage: One or two drops m each eye 
preferably at bedtime or as directed. 
The frequency of instillation should 
be titrated tonometrically to the indi- 
vidual response of each patient. This 
requires direct and continuous medi- 
cal supervision. When used in con- 
junction with miotics, the miotic 
‘should be instilled first. 


Warning: Should not be employed 
where the nature of the glaucoma has 
not been clearly established. Con- 
traindicated in narrow-angle glau- 
coma. Use with caution in hyperten- 
sion. 


Side Effects: Prolonged use may pro- 
duce extracellular pigmentation in the 
palpebral eonjunctiva whoch is in- 
nocuous. On rare occasions, systemic 
side effects have been observed. These 
include occipital headaches, palpita- 
tion, paleness, acceleratiom of heart 
beat, t»nemb!ing and perspiration. 


Cautiom: U.S. Feceral law prohibits 
dispensing without prescriotion. 


How Supplied: 75 ml. glass bottle 
with accompanying sterile dropper. 


Barnes-Hind Pharmaceuticals, Inc. 


Sunnyvale, California 91086 


If you 
order blood 
you need... 





The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
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The Quiet 


Communicator 


The Keeler/Diversatronics' Call 
System means quiet communica- 
tions. Quicker and more efficient 
than the telephone intercom, the 
Call System is a non-verbal, inter- 
office signalling device using color 
codes and flashing lights to mon- 
itor the status of examination 
rooms, doctors and staff. And your 
simply-installed Call System can 
be tailored to suit the particular 
needs of your busy office. 


Get the lights that mean action... 
the Call System. Call or write for 
details and specifications. 


KEELER /DIVERSATRONICS 


456 Parkway, Broomall, Penna. 19008 * (215) 353-4350 


CHAIRPERSON OF 
OPHTHALMOLOGY: 


Emory University School of Medi- 
cine is seeking an outstanding 
ophthalmologist with superior 
credentials in research and teach- 
ing as well as administrative abil- 
ity to chair the Department of 
Ophthalmology. 


Nominations and applications are 
invited from all qualified individu- 
als and should be sent by June 30, 
1978 to: 


Dr. Henry E. Jones, 
Chairman, Ophthalmology Search 
Committee 
Department of Dermatology 
Emory University School of 
Medicine 
Woodruff Memorial Building 
Room 215, Drawer SS 
Atlanta, Georgia 30322 


Emory University is an Equal Opportuni- 
ty/Affirmative Action Employer. 
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Ciuaranteed lears 


No one would dispute the onion’s tear- 
making prowess. But onion tears won't 
soothe irritated dry eyes. 


Liquifilm® Tears and Liquifilm? Forte will. 


Formulated to be more like normal, healthy 
tears than any artificial tear available, Liqui- 
film Tears soothes, lubricates and comforts 
the tear-deficient eve. 


And when a more viscous tear is require 
Liquifilm Forte, the enhanced ocular lub 
cant, provides optimum viscosity with lit 
or no stickiness. 


Liquifilm Tears and Liquifilm Forte. 


for eyes crying for tears. 
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II. Diabetic Retinopati 
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| Diabetic. patients: grouped according 
ru tc the evolutive stages of their retinal 
Involvement. were examined by a direct 

iethoc for estimatien of segmental 
* nal Blood flow by sM-amp fluoropho- 














gf initia stages of retinal involvement In 
diabetes, in which the enly aiteration is a 
i breakdown of the bloed-retinal barrier, 
- shew values. of-segmerral biood flow that 
; are within normal limits. Patients with a 
. aminimai- background r&inopathy show a 
-slight increase in reünal blood flow, 
. whereas.an highly significant increase of 
^ segmertal*blood flow i& observed in the 
s more advanced stages of background 
i pathy with macuicpathy. In general, 





















a good. correlation is. apparent between 


the progression of diabetic background 

- retinopathy and increase in retinal blood 

^ flow. On the other hand, patients with 

 proliferative retinopathy. show lower val- 
ues of retinal blood flow. which are attrib- 
uteble to a marked decrease in arterial 
diameter. 

3 ren Ophthalmol 96:809-811, 1978) 





ds now accepted that many of the 
^X p thologiea: changes in the retinal 
. eapllaries in diabete retinopathy 
"Such as mieroaneurvsms, capillary 
dosare, shunt formatien, and neovas- 
E culariza:i tion are foung also 3 in several 
= other diseases of nondiabetic origin, 

whieh a generalized metabolic distur- 
banee r may be. ace | An 1 obvious 




































| common: factor in "due of these 
of the retinal blood. flow, and the 
juestiom has often arisen as to wheth- 
Labeiic retinopathy may not also 
ae to oo reise to 











these lines, Garner and Ashton? exam- 


ined the arterial supply leading to the 


retina, but although they found 
significant atheromatous narrowing 
of the ophthalmic artery, it appeared 
more as an aggravating factor rather 
than an initiating one. Ischemia 
appears, however, to play a more 


significant role in relation to prolifer- - 


ative retinopathy, the most severe 
form of retinal involvement in dia- 
betes.*? These observations have been 


based, however, on clinical observa- 


tions and not on actual measurements 
of blood flow. It is particularly inter- 
esting that the only determinations of 
blood flow attempted in diabetic reti- 
nopathy were reported by Kohner,’ 
who, using an indirect method modi- 
fied from that described by Hickam 
and Frayser, observed that the 
volume flow was higher in the diabet- 
ies as a group than in the normal 
subjects, particularly in mild retinopa- 
thy. Kohner believed, however, that 
difficulties associated with the indi- 


rect technique used may have affected 


the reliability of the results. The 
existing evidence on retinal blood flow 
in diabetes appears, therefore, to be 
somewhat conflicting, and the ques- 
tion of the role of ischemia in the 
physiopathogenesis of diabetic reti- 


nopathy remains to be answered. The 


development of a direct method for 
estimation of human retinal blood 
flow by slit-lamp fluorophotometry 
prompted us to examine a series of 
diabetic patients grouped according to 
the evolutive stages of their retinal 
involvement. 


SUBJECTS AND METHODS 


The technique of slit-lamp fluorophotom- 
etry used for estimation of segmental 


retinal blood flow is described elsewhere in - 


this issue (p 893). The apparatus consists 


basically of a model 360 Haag-Streit slit 


lamp to which was added a new source of 
illumination, appropriate filters, and a 


closure with signs of macular involvement E 


 neovaseularization and other signs of wi : 
page 893, Teporting st studies of retinal ee 





photometric detection system pnd to 
a modified eyepiece containing two fiber 
optic probes designed to be superimposed . 
on any area of the image of the soles! x 
cross section. _ = 





Procedure. 


The two sensor tips of the viular e o otie. 
fibers are focused on a main retinal artery 
branch, usually the superior tem ! 
after which 1 em. of 20% fluorescein 
injected intravenously. The passage of the 
fluorescein through the two sites of 
arterial branch in focus with the. optic 
fibers is automatically registered, giving i 
the minimal transit time, which is approxi- ' 
mately half of the mean transit time. The 
volume of the arterial segment is obtained... 
from the characteristics of the apparatus SUE 
associated with a potosrsphie n method.. EE RAS 


Subjects | ILL 

The diabetic patients were 6 subdivided 3 
into four groups, according tothe degree of ^. 
retinal involvement, after examination by ' 
ophthalmoseopy, slit-lamp fundus fluores- ^. 
cein angiography, and vitreous fluoropho- I 
tometry. ÀE 
Group 1 (early EE of the blood- oe 
retinal barrier) included ten patients with 
confirmed diabetes who had an apparently- 
normal retina either on ophthalmoscopy or- 
fundus fluorescein angiography. The only” 
abnormality found in these retinas 4 
breakdown of the blood-retinal b 
evidenced by vitreous fluorophotom: 
Group 2 (background retinopathy 
out maculopathy) comprised ten. d 
patients showing microaneurysm: 





























hemorrhages, dotted in any retinal a area 


but in moderate numbers. 

Group 3 (background retinópithg | ‘with 
maeulopathy) included ten. diabetie pa- 
tients having in their retinas. numero 
microaneurysms, - hemorrhages, . dilated 
vascular channels, and areas of capillary | 


and coalescing hard exudates. 
Group 4 (proliferative retinopathy) in | 
cluded six diabetic patients with retinal 1 


spread. diabetic retinal involvement. 
The. subjects described in the article: on 





Flow, pl/ se 


1 ten: hormi volunteers, segmen- 
inal blood flow was 4.2 + 0.5 
mean transit time, 0.35. + 0.05 
s; and mean arterial diameter, 
15 p (Table). 


: Group 1 
is group of patients shewed a 


0.5 pl/min, a mean transit time 
36.+ 0.05 seconds, and a mean 
ial diameter of 188 + 15 u (Ta- 
e). Student's t test to determine the 
significance of the differenees be- 
tween these mean values and those of 
the controls gave the following values: 
A . retinal blood flow, 
ty = 0.63; transit time, tıs = 0.26; and 
- arterial diameter, t,, = 0.59. Thus, the 
- mean values obtained in subjects with 
-confirmed diabetes are not statistical- 
ly different from those of normal 
a controls. Er 





T 2 


group of patients showed a 
segmental blood flow of 
jl/min, a mean transit time 
0.05 seconds, and a mean 
"diameter of 179 + 18 u (Ta- 
tudent's. t test values (differ- 
rom control values) were as 
Follows: segmental retinal bleod flow, 
= 24; mean transit time, m 24. 
arterial diameter, - t: = 0.59. 
the differences. between the 
of flow and mean transit time 
















"Mean Transit. os 
E Time, sec . 
0.35 + -— 






0.29 u 


mean segmental retinal blood flow of | 


much. 


een eee aubjerta and diabet- 
of gro | segmental. retinal blood flow behaves _ 


Superior Tempora e Retinal Biood Flow. in Diabetic ic Pa tients E. z 






i “Arterial ae 
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0.06 "n 


transit time of 0.23 + 0.06 seconds, 
and a mean arterial diameter of 
188 + 18 were obtained in this group 
of patients (Table). Comparing these 
mean values with those of the 
controls, using Student's t test, the 
results were as follows: segmental 
retinal blood flew, ta = 5.7; mean 
transit time, t= 5.1; and arterial 
diameter, t. = 0.33. Highly signifi- 
cant differences were found between 
the values of superior temporal retinal 
blood flow and mean transit time. 
There is no signifieance in the differ- 
ence between the mean values for the 
arterial diameter. 


Group 4 


This group showed a mean segmen- 
tal retinal blood flow of 4.2 + 1.1 ul/ 
min, a mean transit time of 
0.29 + 0.06 seconds, and a mean 
arterial diameter of 166 + 14 p (Ta- 
ble) Student's f test values (differ- 
ence from control values) were as 
follows: mean segmenta: retinal blood 


flow, £,, = 0.052; mean transit time, | 


ta = 5.1; and mean arterial diame- 
ter, t,, = 23. No significance was 
found between the mean values of 
flow in normal subjects and in the 
group 4 diabetics. However, there are 
highly significant differences be- 
tween the values of transit time and 
arterial diameter. 


COMMENT 
The study of segmental retinal 


blood flow in diabetic patients with 


various degrees and types of retinal 
involvement reveals a few aspects of 
interest. First of all the 


differently in the presence or absence 


-of retinal neovaseularization. In sim- wl 
ple background retinopathy there i isa tl 
gressive increase in blood flow, thy. Kohne 
in clear contrast: with. the -resu 

ow y reduction that occurs in the Jeng 





“Arterial E 
: . Volume, x x 10 ah Ae 























































cases of late-onset proliferative ı reti- 
nopathy evaluated. P 
Initial stages of relin involvement. - . 
in diabetes, in which the only appar- .. 
ent alteration is a breakdown of the . 
inner blood-retinal barrier? show. val- E 
ues of segmental blood flow that are — 
within normal limits. Patients with a 
minimal background retinopathy and _ 
without signs of maculopathy show a 
slight increase in retinal blood flow, 
whereas a highly significant increase 
of segmental blood flow is observed in - 
the more advanced stages*of 
ground retinopathy. In general, 1 
may be concluded from the ud i 
reported here that a good correlation 
is apparent between the progression 
of diabetic background retinopathy 
and increase in retinal blood flow. 
Patients with proliferative retinop- 
athy show, however, lower values of 
retinal blood flow, approximating nor- 
mal levels. The results obtained in 
late-onset diabetic proliferative reti- 
nopathy are particularly significant 
when the arterial diameters and the 
mean transit times are analyzed sepa- 
rately, indicating the decrease in 
arterial diameter as mainly respon- 





‘sible for the values registered. The 


results obtained point clearly to the 
“occlusive” nature of this type of pro- 
liferative retinopathy. 

A number of questions relevant to ies 
the physiopathogenesis and manage- 
ment of diabetic retinopathy are . 
raised by this study. First, it appears 
that changes in retinal blood flow are 
not an early finding in diabetes. The 
increase in retinal blood. flow "appel 













andai changes in the: retina. AUC 
vi the e blood fy concerns. the reason .— 












E lar aia aeiy T 
_.. A possibility also to be considered is | 
As that the observed. increase of retinal 

. blood flow, which appears to be asso- 

 ciated with the progression of diabetic 









own prod: > or pim s: 


thing needed 
: i. metabolism. : 
A careful analysis of our results 
ows that it was in group 2, in which 
there were ziready & few mieroaneu- 
-ryms that the fir t hemodynamie 
-changes became apparent. There is a 
significant increase in bloed flow, 
which appears to be gue tc a decrease 
nean tra31sit time. This decrease in 
in transit time must be cue to a 
crease in vascular resistance located 


for theretina for normal 

























| the cireulation, as there is at the same 
time seme evidence »f arterial con- 
-stretion. This capillary-venous dila- 
tica is either passive and due to the 


: Associated endothelizi proliferation* E 


-orto areal loss of vessel tone resulting 
from alterations of the pericrtes, or 
yetactive and resulting from aatoreg- 
ulation in response to metabolic 

z changes. "The arterial constriction may 

be. a seconcary auteregulatory re- 
oase in order to compensate the 

d vascular resistance at the 

^ nous level. Later on A uwha 
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, with less 
_ Two mech- 






ais some- 


he cafiLaries and venous side of- 


retinopathy, may in itself be deleteri- 


ous to the retina and responsible for 


the advancement of the disease. It 
must be kept in mind that there are 
reports indicating that conditions 
causing a decrease in retinal blood 
flow, such as carotid insufficiency" 
and myopia,' have a beneficial effect 
on the evolution of diabetic retinopa- 
thy. 

The information obtained from the 
work of Kohner* and from this study 
is highly relevant to the pathogenesis 
of diabetic retinopathy. There are now 
strong arguments in favor of the 
following description of the evolution 
of diabetic retinopathy. It initiates at 
the level of the endothelial membrane 
of the retinal vessels, particularly in 
the eapillary-venous side of the circu- 


. lation and predominantly in the poste- 


rior pole of the retina.*'"' This initial 
change is intimately associated with 
an apparently reversible breakdown 


of the blood-retinal barrier’ and capil- 


lary dilation, which appears to be 
responsible for the initial inerease in 
blood flow. The pericyte involvement 


and progressive thickening of the 
basement membrane may well be 


secondary to the alteration of the 
inner blood-retinal barrier. Re- 
striction of capillary dilation by the 
basement membrane, thickening in 
the presence of endothelial changes, 
leads to obliteration of the capillary 
lumen with subsequent capillary clo- 


sure, secondary shunt formation, and 
widespread anoxia.'*'* 


Further research, particularly long- 
term evolutive studies, on retinal 


blood flow in diabetes is necessary in - 
order to examine more closely its role 
in the physiopathogenesis, prognosis, 


and management of this important 
eomplieation of diabetes, which re- 


. mains as one 


‘tion time using fluorescein. Invest Ophthal 


: changes i in diabetie retinopathy. Brd Ophthalm 








| the most i cual yg 
causes of blindness in contemporary 
society. | 
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* Vitreous fiuoraphotometry was car- 
ried out in 99 juvenile-onset, insulin- 
dependent diabetics and 31 control sub- 


jects. The mean vitreous fluorescein 


concentration cne hour after Intravenous 
administration of fluorescein, 7 mg/kg, 


was 5.4 + 0.3 ng: ‘mi (mean +SEM) for 


controis and 9.5 = 9.4 ng/ml for diabet- 
ics (P < .005).. Diabetic patients. with or 
without background retinopathy, - when 


randomly matchec for age or duration of 


their disease, had similar vitreous fluoro- 
photometry measurements. The break- 
down of the blood-retinal barrier to fluo- 
_rescein appears te be the earliest detect- 
‘able ocular abnormality of diabetes. 
(Arch Ophthalmol 96:812-814, 1978) 
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- Control d e 


. Juvenile-onse u 

-. diabetes. mellitus 
"Total E | 
-No retinopathy ae gl 


Background 
Baie sil 


Table T. —Vitreous. Fluorescein Cónceritratión One Hour r Following intravenou 
‘Fluorescein Administration d mg/kg) mu 





C) uantitative vitreous  fluoropho- . 
tometry demonstrates an early | 
breakdown of the blood-retinal bar- 
rier in diabetes mellitus." This occurs. 


before the ‘appearance of retinopathy, * 





See also pp 809, 878, and 893. 





| and. may pe. the ‘earliest detectable 
retinal abnormality of diabetes. The . 

| present study extends our. experince : 

with vitreous fluorophotometry in - 

- juvenile-onset, insulin-dependent. dia- b 


beties, with and without backeropnd 


retinopathy. 


PATIENTS AND METHODS 


Ninety-nine insulin-dependent, juvenile- - 
onset (before age 30 years) diabetic (57 . 
female and 42 male) and 31 control (17. 
female and 14 male) individuals were © 
investigated. All subjects were fully J 
informed of the nature of the study before 
giving their consent. The diabetics were — 
between 10 and 46 years old (mean «SEM, | 


224 + 0. 9) and the controls between 21 and 


49 years old (mean, 33.2 + 1.8). The dura- 


tion of diabetes was two months to 28 years 


now 8. 4+ 0. 6 S years, The disease ase had ite : 











2 proved Fiuorescein, nig p . 





















Background dT. 
. Retinopathy — nopathy | formed Gee an el lective pute ad 
| sion on a research protocol or "on La 


24.9 + 1.3 


EIAS of 2 20/2 20 and Pema seilir r finding e 


110 «08 don |. for background diabetic retinopat 
E es ] noted. After pupillary: 
; fundus photographs were taken 
rescein angiography performed foli 
intravenous administration of | 2 
at a dose of 7 mg/kg. One hour later, : 
contact lens. was placed on. the 
the vitreous fluorescein. conce 
measured using a slit-lamp fluc p 
ter^ A fiberoptie probe in 1 
eyepiece was focused simultane 
__the optical section of the slit bea 
a allowed quantitation of. fluoresce 
centration in those parts of the e 
observed with the slit-lamp. ocul 
: fiberoptie probe was connected to a phot 0 
Pecurdar. Ut ERT 
Statistical analysis employed $ Stu 
test. 


RESULTS 


Age, yr. 


us fluorescein concentrations vS age in control subjects. vitreous eoribceln i cone 
e ; E | increased. stt nb 


y= 2, 38 + 0. 09r 
cient, 0.51) (Fig n E. 
The 99 juice oct diab etic 
ble 1) had a mean vitreous fluore 
; concentration of 9. 5 t - 0. e j 


uh 3) ye 738 40255. 7 
tion coefficient, 0.33). Significant 
(P < .025) inereases in vitreous. fluo- 
rescein concentration were found in 
the 35 diabeties with background reti- 
nopathy (10.8 + 0.5) as compared to . 
| __| the 64 diabeties without retinopathy 
25 830 35 40 45 50 (8.8 + 0.6) (Table 1). However, patie 
| age and duration of disease was 
l greater in those diabetics with ya 


MI Age yr 
r concentrations vs. age in Juvenile-onset diabetics. eo i grund n gue d 5 


















à SR, Oestrich C, Krüpin T ei al: 
ive vitreous fluorophotometry: A sensi- 
chnique for measuring early breakdown of 
lood-retinal barrier in young. diabetes. 
to be published. - 
































Duration, yr 


Valtman SR, Kaufman HE: A new v ohjec- 


25 


early breakdown of the blood-retinal 
barrier to fluorescein in juvenile-onset 


diabetics. Increased accumulation of 
fluorescein in the vitreous oceurs in 
juvenile-onset diabetics. with. no reti- 
nopathy detectable. even by. fluores- f 
cein angiography. Vitreous fluoropho- 


tometry appears to offer the earliest 


detection of a retinal abnormality in 
ous fluorescein 


diabetics. The vitm 
concentration increases with the age 
of the diabetic patent and the dura- 
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provides a quantitative technique for 

studying the pathophysiology of dia- 
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. asa hemizygote with. Fabry's 
lisease. The typical ocular manifesta- 








glyccsphingolipid - metabolism 


<+ artery occlusion as an oculat complica- 
|. Won ef Fabry's disease. | 
.. {Arch Ophthalmol. 95: 815-817, 1978) 
















its from the defective activi- 
the lysosomal. enzyme, a-galacto- 





eye. 
tof the disease typically occurs in 
IdEood or: adolescence and is charac- 
erized by episodic erises of pain in the 
xtremities, and by cutaneous vascu- 
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Ow 16-year-old boy hada central retinal | 
ery occlusion and was subsequently - 


- tions: in males with this inborn error of 
| ‘include 
< > whort-like corneal epithelial infiltrates, - 
.'Ffetinal and conjunctival vessel tortuosity, - 
and lenticular changes. The present case 
represents ihe first report of a retinal 


"s disease is an inborn error 
yi 'osphingolipid metabolism - 


idase A.’ The enzymatic defect, 
Saas by an X-linked gene, 
. leadsto the progressive deposition of - 
the -glycospt ingolipid, trihexosyl cer- 
amide, ir in tissues and fluids including - 
2-8 Ba affected males, clinical 


ntral Retinal A rte ry Oeclusion 
Complicating Fabry’s Disease 


X ‘eal A. Sher, MD; William Reiff, MD; Robert D. Letson, MD; Robert J. Desnick, PhD, MD 


vascular and renal 
become manifest, and early demise 
results from vascular disease of the 
heart, kidneys, or brain in the third to 
fifth decades of life. 

The ocular findings in hemizygous, 
affected males and heterozygous, car- 
rier females have been best reviewed 
by Franceschetti? These manifesta- 
tions include a characteristie whorl- 
like corneal opacity (cornea verticilla- 


ta), conjunctival and retinal vessel 
tortuosity, anterior lens capsule de- 
posits, an unusual posterior capsular 


cataract, and occasionally, optic dise 
and retinal edema. These ocular signs 


may be the earliest manifestation of. 
the disease, but they do not impair 
visual acuity or generate complaints 


from the patients." Therefore, we 
herein report a 16-year-old boy who 


had a sudden visual loss secondary toa 


central retinal artery occlusion and no 
eutaneous or other stigmata of Fa- 
bry's disease. 


REPORT OF A CASE 
Clinical Summary 


A 16-year-old boy was seen at the 
Ophthalmology Clinie, University of Min- 
nesota, on April 11, 1977, for evaluation of 
visual loss in the right eye. Approximately 
two months previously, the patient noted 


several days of a vague, dull pain in the — 
right eye that was exacerbated by extreme - 


right lateral gaze. He then noticed a 


central scotoma in the right eye that. 


lar lesions, angiokeratoma, and cor- 
neal opacities. With maturity, cardio- 
manifestations 


. old, slender boy in no distress. Vital: sign 


giectases. Cardiovascular examination 
i Soka a i grade 26, mid-systolic muri 







AT enlarged during. a 12h ot 
until only light perception vision 
The patient was examined that. 

the Marshfiel € | 
where à diagnosis c of f coniral re tini 
occlusion was made. Funduseoj 
tion of the right eye revealed 
of the central retinal td 



































a reeds "Was cua: to: | ; hà 
fever manifested iu pua) | 




















shee ation of the SEC thes | 

persisted; in addition, the patient com 
plained of burning pain on his. palms an 
feet that accompanied febrile. episode 
Review of the family history revealed 
two maternal uncles had. Fabry's dise: se 
(Table). i 
Physical examination: revealed a 16-year- 


were normal. Careful dermatologic. ex 
nation revealed no angiokeratoma or ti 








which was loudest at the left sternal 
border. No S, or S, sound was heard; there 
were no neck bruits. The results of physical 
examination were otherwise normal. 


Ocular Examination 


Best corrected visual acuity in the right 
eye was minimal light perception without 
projection, whereas visual acuity was 20/15 
in the left eye. The lids were normal with 
no edema. The pupils were 3 mm, with an 
afferent pupillary defect (Marcus-Gunn) in 
the right eye. The inferior tarsal and 
bulbar conjunctiva showed tortuous vessels 
with small microaneurysmal dilitations, 
bilaterally. Slit-lamp examination revealed 
minimally detectable corneal opacities 
bilaterally that were consistent with 
Fabry’s disease. These light, cream-colored 
opacities were whorl-like in configuration, 
and they radiated from a central vortex 2 
to 3 mm below the center of the cornea; the 
opacities were more prominent in the deep 
layers of the corneal epithelium of the left 
eye than that of the right eye. The endo- 
thelium and anterior chamber were nor- 
mal. There were various faint, but distinct, 
linear opacities on and near the posterior 
capsule that radiated from the center of 
the posterior capsule outward, following 
the sutures in a branching dendritic 
pattern. In addition, there were occasional 
small punctate cortical opacities. No other 
cataractous changes were seen. Fundus 
examination of the right eye revealed optic 
atrophy with no blood flow in the central 
retinal artery. The macula had a granular, 
stippled appearance, with scattered, hard, 
yellow-white exudates. The left fundus was 
normal except for tortuosity of the retinal 
veins. Color vision and Goldmann’s visual 
fields were normal in the left eye. 


Laboratory Findings 


The diagnosis of hemizygosity for 
Fabry’s disease was confirmed in the 
patient by the demonstration of defective 
a-galactosidase A activity in the plasma 
and in isolated leukocytes"; enzymatic 
diagnostic studies of his family members 
identified his mother and several sisters to 
be heterozygous carriers of the Fabry 
gene, as shown in the Table. In addition, 
the level of trihexosyl ceramide in the 
patient's plasma was 7.4 nmole/ml, which 
was greater than three times the normal 
adult mean value of 2.1 nmole/ml (range, 
1.1 to 3.6 nmole/ml, n = 25"). 

Results of laboratory studies, including 
complete blood cell count, serum electro- 
lytes, glucose, fluorescent antinuclear anti- 
body titer, rheumatoid titer, lupus erythe- 
matosus cell preparation, two creatinine 
clearance tests, and results of urinalysis 
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Right eye showing occlusion of central retinal artery with stasis of blood and diffuse 
retinal and macular edema. (Photograph taken about eight hours after onset of 
symptoms, at Marshfield Clinic, Feb 10, 1977.) e 


Enzymatic Diagnosis of Heterozygotes and Hemizygotes With Fabry's Disease 


a-Galactosidase A I UEM kaane Stil kb IR SN 


Source, Relation to 
Proband/Age 


Proband, boy/16 
Maternal uncle / 36 
Maternal uncle /38 
Mother/40 
Sister / 19 
Sister /17 
Sister /13 
Sister / 11 
Sister/4 
Sister / 20 
Brother /15 

Normal mean 

Normal range (n — 3C) 


Plasma 





(nmole /hr / ml) 


ML e e SFR Y Leukocytes 
(nmole /hr / mg protein) Diagnosis 


0.25 Hemizygote 
0.10 Hemizygote 
0.20 Heterozygote 
7.30 Heterozygote 
7.50 Heterozygote 

11.50 Heterozygote 
5.40 Heterozygote 

11.40 Heterozygote 
9.00 Heterozygote 

26.10 Normal 

30.30 Normal 

46.7 

20.3-74.9 


*The levels of a-galactosidase A activity were determined in plasma and isolated leukocytes by the 


method of Desnick et al.” 


were within normal limits. The ESR was 52 
mm/hr. Serum electrophoresis revealed a 
slightly elevated y-globulin (2.07 gm/100 
ml) level. Multiple coagulation studies 
revealed normal prothrombin, partial 
thromboplastin, and thrombin times. The 
platelet count was 461,000/cu mm, which 
was within normal limits. 


Hospital Course 


Results of cardiovascular examination 
were normal, including ECG, vector cardio- 
gram, and echocardiogram. There was no 
evidence of endocarditis, and multiple 
blood cultures were sterile. Brain scan with 
isotopic flow studies showed no asymmetry 
of carotid bleod flow. The results of pulmo- 


nary function studies were normal. Audio- 
logic evaluation revealed normal hearing 
and speech discrimination. 

Hematologic evaluation showed normal 
platelet morphology, function, and counts. 
However, as a precaution against a platelet 
thrombus, the patient was placed on a 
regimen of aspirin, 10 grains, three times a 
day, and dipyridamole, 50 mg, twice a 
day. 


COMMENT 


In retrospect, the patient’s painful 
acroparasthesias exacerbated by fever 
and exercise were early symptoms of 
Fabry’s disease. The absence of skin 
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'sions. may! he relisted to the generally 
id manifestations in ths 16-year- 
ld, since examination of his affected 
ternal uncles revealed angiokera- 
na. A though 1 unesual, the apparent 
Ji ence of these characteristic lesions 
on . been Salada previous "i in sev- 














dote with. h Fabry's d: Esease: im x addition, 
the a levels of a:galactosi- 
d kis mother and five 
: " ; tified these family mem- 
ey bers as heterozygoas carriers of the 
S Fabry gene. 
— . Corneal involvement, ore of the 
p E onus signs of this disease, is 
. almost diagnostic^*'* and :s present 
in over 90% of the. patients,’ Pheno- 
typically, he  whorl-like opacities 
-. somewhat resemble those seen with 
chloroquine, indomethacin, and other 
.. ehemicals.’* Although the heterozy- 
gous female-carriere may be asympto- 
. matie and may have a ncrmal life 
_ Span, most female carriers have the 























 eharacteristic corneal involvement, 
which is freq: ently more severe than 
that seen in affected  hemizy- 
gotes 


; "Altheugh. retinal vessel tortuosity is 
s . prominent in the hemizrgote, a 
s E Teview of more than 225 cases of hemi- 

ygote males and mere than 100 heter- 
te females reperted in :he litera- 
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ture disclosed no report of central 


retinal artery occlusion. Calmettes et 


al' did, however, report a central 


retinal vein occlusion with temporary 
visual loss in a 40-year-old man with 
Fabry's disease. Other reports men- 
tion hemizygote males with "haziness 
of dises"" and papilledema.* ** 
Pathologically, the systemic vascu- 
lar involvement in Fabry's disease 
results from the progressive lysosomal 
deposition of the glycosphingolipid, 


trihexosyl ceramide, in the endothelial 


and smooth muscle cells of vessels, 
leading to narrowing and frank occlu- 
sion of the smaller vessels. Consistent 
with this progressive process, the 
occurrence of myocardial and cerebral 
infarction, hemiplegia,” aphasia,” 


and cerebral hemorrhage: have been 


reported. In addition to myocardial 
involvement, the mitral and tricuspid 
valves are thickened due to glyco- 
sphingolipid deposition” and may pro- 
vide potential sources for the genera- 
tion of small embolii. 

In the eye, the glycosphingolipid 
deposits have been observed ultra- 
structurally in the endothelial, peri- 
vaseular, and smooth muscle cells of 
both the ocular and orbital ves- 
sels.^*^^ The tortuosity of the con- 
junctival vessels and retinal vascula- 
ture, as well as the periorbital edema 
also are consistent with this diffuse 
vascular involvement. Presumably, a 
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in the retinal artery of this patien 
caused a local dilation and. instabilit 
of the vascular lumen, culminating i 
vascular damage and frank occlusion, 
In summary, this case demonstrates 
that the ocularinvolvement in Fais ? 
disease, while usually mild, can 
severely affect vision. Careful op 
thalmologie evaluation can. lead to th 
diagnosis of asymptomatic: heterozy 
gous carriers as well as minimally 
affected hemizygotes with. this X- 
linked, inherited disease. All ophthal 
mologically diagnosed persons should 
be confirmed by enzymatic. diagnosti 
studies, and confirmed carriers of th 
disease-causing gene should have the. 
opportunity fcr genetie and fam 
eounseling.' Finally, Fabry's dis $i 
Should be added to the differentia 
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a retrospective. study of 
n over a a fear nne in 


normai 'électretétinio- 
n ee with the 


Histopathologicz 


These. reports 


^A Retrospective Study of 33 Cases and a T 
| Study of One Case — 1, 





Kenneth G. Noble, MD, Ronaid E. Carr, MD 


birth associated with nystagmus and a- 


pigmentary retinopathy. He noted the 
hereditary nature based on the high 
frequency of consanguinity of normal 
parents (25%) and blind siblings (20%). 
In the following years, "additional 
cases were reported of congenital 
blindness coexisting with a pigmen- 
tary retinopathy, but interest in this 





disease waned following these initial | 


reports. 

With the introduction of electroreti- 
nography (ERG) into clinical ophthal- 
mology in the | 
studies | appeared, notably | 
Sweden* and Holland. Tt 





from 





350s, a number of large 


ns ese reports 
. clearly detailed the nature of this 
disease and confirmed Leber's. initial - 
impression of a congenital amaurosis » 
3 inherited. as an autosomal recessive. 
| s noted a markedly 
| abnormal or absent response on ERG _ 
in virtually all patients, which estab- — ^. 
lished this as a generalized t Paia 4 PRU 
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deseribe the essential features of - 


Leber's congenital amaurosis, the dif- _ 
ficulties encountered in the differen- - 


tial diagnosis, and the nature ando 


frequency of associated findings. I duc 
addition, the histopathology. of. this A 





disorder i is discussed. 


SUBJECTS AND METHODS 


The 33 patients in this study were seen 


over a 16-year period at the New York . 
University-Bellevue Retinal Clinic (26 pa- .- 
tients) or in private consultation by one of - 


us (R.E.C.) (seven patients) Each patient 


underwent a complete ophthalmological | 


evaluation including careful history. re- 


garding onset of visual symptoms, somatic 
disorders, 
"thorough examination ineluding an electro- 


| and family history, . and a = 


retinogram. The procedures performed in 
this. laboratory are outlined. in | previous v 








all individuals either at birth or 
during infancy. Vision eoulé be quan- 
titatively measured in 21 individuals 
wita the fellowing results: 20/400 to 
one-finger counting, 11 pat ents; 20/ 


Table 1.—Lebe-'s Congenital 
Amauresis: Retrospective Study 
of 33 Patients 


No. (96) of 
Fatients 
(N = 33) 
Evidence cf hereditaxy 
inher tance 
Affected sibling 
Parental-consangu nity 


Visual acuity 
20/200 cr less 
20/50 ta 20/100 
Nystagmus 
Pencular nystagmus 


31 (94) 
2 (6) 


25 (75) 
8 (25) 


Markedly diminished 


Table 2.—Leber's Congenital 
Amauresis: Asscciated Ocular 
anc Somatic Findings 


No. (96) of 
Patients 
(N = 33) 








200 to 20/300, eight; and 20/50 to 20/ 
80, two. Of the remaining patients, 
the vision was light perception (four 
patients) or was markedly reduced but 
could not be quantitated (eight pa- 
tients). 

Pendular nystagmus was seen in 25 
patients, absent in four patients, and 
could not be evaluated in four 
patients. In the four patients who did 
not have nystagmus, two were a 
sibling pair and two had relatively 
good visual acuity (20/80 and 20/ 
100). 

The ERG was performed in all 
patients except the 3lé-year-old twin 
of an affected patient. The response 
was absent in 25 and markedly dimin- 
ished in seven patients. 

The appearance of the fundus 
varied greatly, from normal to a 
generalized retinal atrophy with pig- 
ment dispersion. The more common 
findings included arteriolar narrow- 
ing (the most common abnormality), a 
granular or "salt and pepper" fundus, 
isolated areas of pigment spicules or 
pigment atrophy, a nonspecific macu- 
lar granularity, absence of macular 
landmarks, choroidal atrophy, and 
optic pallor. One case showed a mosaic 
of irregular white lesions sparing the 
macula. 

Associated ocular findings (Table 2) 
were seen in eight patients and 
included esotropia (four patients), 
exotropia (three), and microcornea 
(one). A particular refractive error 
was not apparent in those patients 
who were tested. Hyperopia, myopia, 


Histopath»logic findings in case reported. Left, Photoreceptor inner segments appear norma! and outer 


astigmatism, and emmetropia were 
all seen. 

Somatie findings (Table 2) were 
noted in 11 individuals and included 


neuromuscular dysfunction (five pa- - 


tients), mental retardation (five), 
deafness (two), and skin alopecia 
(one). 

The diagnoses made prior to consul- 
tation reflected the wide variety of 
the funduscopic pieture. Optic atrophy 
was the most common presenting 
diagnosis (seven cases), but achroma- 
topsia (three cases), congenital nyctal- 
opia (one) macular degeneration 
(one), Laurence-Moon-Biedl syndrome 
(one), and fundus flavimaculatus (one) 
were mentioned. 


REPORT OF A CASE 


This 6-month-old boy had been born of a 
23-year-old primigravida two weeks pre- 
maturely; the pregnancy had been compli- 
cated by mild toxemia and the delivery by 
mild respiratory distress. 

Development over the next few months 
included psychomotor retardation, no vi- 
sual awareness, and bulging fontanels. At 
age 4 months he was admitted to Univer- 
sity Hospital for diagnostic evaluation. At 
this time he showed no visual awareness, 
sluggish pupillary reaction, and optic pallor 
in both eyes in an otherwise normal 
fundus. An ERG response of the right eye 
was absent. 

Neurological evaluation showed low volt- 
age and sluggish activity of the EEG 
response, an 8-mm midline shift to the 
right on echogram, and a huge air-fluid 
cavity on the left side of the brain that did 
not connect with the ventricular system on 
pneumoencephalogram. 


segments appear shortened. Some focal areas of basophilic staining of photoreceptors are seen in few scat- 


tered areas (betwesn arrows) (hematoxylin 
ments shew accumulation of basophilic sta 
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-eosin, x 200). Right, In few areas, photoreceptor outer seg- 
ining material (between arrows) (hematoxylin-eosin. x 500). 
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1 Lon two months later for dehy- 
r tion and fever resulted in a rapid 
emise over a six-day period, with death 
ributed to subdural hemorrhage, menin- 
5 ,and cerebral herniation. 
topsy report. included the following 
gs: (1) mieropolygyria, (2) porenceph- 
bably secondary to hemorrhage, (3) 
| herniation, (4) hydrocephalus, (5) 
-suppurative leptomeningitis, (6) 
nite. "bilateral. pyelonephritis, and (7) 
ülmonary congestion and edema. 

^ On gross examination, the right eye 
measured 21x 20.5 x 205 mm and the 
ornea 9o x 916 mm; the left eye measured 
1x 21x 20 mm and the cornea 19 x 10 
mi i 1. Light microscopy with a hematoxylin- 
osin: stain showed in both eyes a decrease 
the number of ganglion cells, ganglion 
'el degeneration and vacuolization, and 
ptie nerve atrophy. The percipient ele- 
ments, however, showed very minimal 
hanges. ‘The i inner segments were normal 
and the outer segments were shortened. In 
“afew scattered areas there were patches of 
_ basophilie staining in the inner and outer 
- segments. ‘The retinal pigment epithelium 

| appeared normal. 
When this ease was reviewed, the tissue 
` block had been lost and additional histolog- 
deal examination could not be performed. 
‘The available slides were examined by 
three outside pathologists, who were 





























` unable to comment definitively as to the - 


~ nature or significance of the outer retinal 
changes. 


^. This infant was first seen with 
-signs and symptoms of central ner- 
vous system disease. The absence of 
visual awareness associated with a 
gish pupillary reaction and optic 
or suggested the neurological dis- 
der as primary in the etiology of the 
lisease. | 

owever, an absent ERG response 
icated a diffuse dysfunction of the 
hotoreceptors and indieated a diag- 
is of Leber's congenital amaurosis. 

he. early age of this patient (4 
months) at the time of the testing was 
not responsible for the absent re- 
sponse since an ERG response is easily 
recordable in infants of this age.’ 

l The histologic findings showed pri- 
T arily Atrophy of the ganglion cells 
and the nerve fiber layer. The outer 

inal - layers showed . minimal 














nges, but the photoreceptor outer - 
segments were shortened. This would 
suggest that the earliest. morpholog- 
ical changes in. Leber's congenital 


amaurosis. a occur in this layer. 





COMMENT 


Leber's congenital amaurosis is an 
infantile tapetoretinal degeneration 
in whieh the essesntial features are 
connatal blindness, nystagmus, and a 
markedly reduced er absent response 
on electroretinogram. The large stud- 
ies of Alstrom and Olson? and Schap- 
pert-Kimmijser et. al' have demon- 
strated the autosomal recessive pat- 
tern of inheritance, although a few 
cases of dominant transmission have 
been reported. However, as is the 
case with autosomal recessive inheri- 
tance, evidence for genetic disease is 
often lacking. In @0% of the patients 
in this report, diee were no other 
affected family members nor any 
evidence of parental consanguinity. 

The fundus picture varies consider- 
ably and includes a normal ap- 
pearance, arteriolar narrowing, optic 
pallor, granular or “salt and pepper” 
appearance, bone spicule pigmenta- 
tion, macular granularity, diffuse 
white spots, and a loca: or diffuse 
chorioretinal atrephy with various 
pigmentary changes. This polymor- 
phous fundus presentation can per- 
plex the diagnostician and was re- 
sponsible for the various incorrect 
presenting diagneses in this study. 
The diagnoses of aptic atrophy, achro- 
matopsia, fundus flavimaculatus, and 
macular degeneration reflect a diag- 
nosis made on tke basis of fundus 
appearance. 

The high association of neurological 
disease and Leber’s amaurosis noted 
by others**° =" was confirmed in 
this study. One third of the patients 
exhibited some fcrm of psychomotor 
retardation. Frarcois* studied more 
than 100 cases and found that slightly 
less than one half of his patients 
showed EEG changes and 37% showed 
psychomotor retardation with mental 
retardation. 

The importance of recognizing this 
association cannot be over-empha- 
sized. In young individuals with central 
nervous system disease and poor 
vision since birth, it is tempting to 








ascribe the blindness to a central — 


origin. Moreover, the presenting fun- 
dus picture of optie pallor suggests a 
retrograde | degeneration. However, 


retrograde degeneration with optic | 
d and ganglion cell death does 






not affect the ERG light "response 


since this is derived. only. from the 


outer retinal layers. The ERG re- 
sponse is essential in differentiating | 
Leber's amaurosis from blindness of 
central origin. | | 


Other causes for blindness and 
nystagmus since birth. include heredi- —— 


tary optie atrophy, congenital ‘optic 
atrophy, retarded myelinization of the - 
optic nerve, albinism, aniridia, con- - 
genital cataracts, macula “coloboma,” 


and achromatopsia. Differentiating - 5 
these ocular disorders from Leber's . 
amaurosis is done most. expeditiously. 


by use of the ERG. In all of the above 


mentioned diseases the ERG response 


will be present, although in achroma- 
topsia there will be an absence or 
decrease in the cone contribution. In 
Leber's amaurosis, the ERG light 
response is invariably absent or 
markedly diminished. In the present 
study, the ERG response was affected 
in 1009; of the 32 patients tested 
(absent in 25, markedly reduced in 
seven). These ERG findings are sup- 
ported by those in other large stud- 
1es,??-* 

The published histopathological 
findings in Leber’s amaurosis refleet . 
a wide spectrum of changes. Similar to - 
the findings described in this report 
are those of Horsten and Winkel- 
man." In their 20-year-old man with 
bilateral congenital amaurosis and an 
absent ERG response, a painful glau- 
comatous eye was enucleated. Histo- 
logically, the entire layer of rods and 
cones were completely normal. The 
optic nerve atrophy and absent gan- 
glion cells observed were presumably 
secondary changes of glaucoma. Fran- 
ceschetti et al: ^" examined the 
specimens and agreed that the photo- 
receptor layer was normal over a wide 
area but commented on some morpho- - 
logical abnormalities towards the pe- 
riphery. 

At the other- extreme, Sorsby and ce 
Williams’ reported diffuse retinal - 


atrophy and disorganization involving 


all layers. The choroid and choriocapil- 


laris were normal. Kroll and Kuwaba- 
ra^ reported the electron microscopy 


findings i in one case: of Leber's amau- 


rosis. On light mieroscopy the photore- 
ceptor layer » 


almost completely 





replaced by aa the bipolar and _ 





ent, t, although 
in. the. inner 


obe Anomaleformen der Retini- 


recht. von: 


mijser E 
28i aaa (Leber). Arch 


Graefes Arch Klin 


dies = Van 


 TÉpps H, Biegel IM, et al: 
"pee activity of the retina 


| Invest Ophth almol 


san : P, Gunbel RD: Chloroquine 


pathy. Aree: Ophthal | 


75: rn. 173, 1966. 


_the entire photoreceptor layer. The - 
outer segments had completely disap- 
peared in the equator- and the cone 
-outer segments in the posterior pole 
were markedly shortened with disor- 


ganized and disoriented discs. The 
outer parts of the inner segments 


- were widened with no mitochondria 
whereas the inner part was packed 
"with mitochondria, most of which 

were vacuolated. Additional patholog- 
-ical reports have noted atrophy local- 
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r e aaia 2 were evalu- 
ee ot various forms. of 


Retinitis 





Genetic Percentages 


Gerald A. Fishman, MD 


show an appreciable disparity among 
the proportionate distribution of vari- 
ous types of retinitis pigmentosa. The 
variance of findings is most notable 
for the categories of X-linked reces- 
sive and autosomal recessive inheri- 
tance. The present study is, to my 
knowledge, the first reported series 


from the United States in which data — 
on the distribution of genetic types of o 
retinitis pigment oša is quantitated. - | 


| METHOE S AND CLINICAL 
| POPULATION — — 


Retinitis pigmentosa Was evaluated i jin 





173. patients to determine the. percent 
distribution of a specific genetic trait. All 


patients had a thorough ophthalmologie 
examination that ineluded slit-lamp biomi- 


croscopic evaluatien of. the cornea, lens, i 
and vitreous. The. Ed. of patient à also ie a: 


igmentosa 


-both males and females were at equal. risk 8 
a g 1, family A). | PM 














mentosa, eg, Usher's syndrome, were not 
ineluded in this study. n 
The genetic categories and ctiteria: for. 
assigtiment in this. coh ar | 
beiow. vus 7 







‘Autosomal Dominant - J oS 
All patients. included within: the a to- * 


E somal dominant category showed. direct 
vertical transmission in at least three _ 
generations. Unaffected persons did not . 


transmit the trait to their offspring, and | 





Autosomal Dominant (Probable) 


Patients i in the probable autosomal domi- : E 


nant subgroup showed direct vertical. 

transmission in two generations. Unaf- 
fected persons did not transmit the trait to 
their offspring. One of the three pedigrees - 


h it ras. included as. probable autosomal ah 


| | Affected male - 
Ó Normal damus 


































@ Affected: female 
Bosse male 
Q Normal female 2 
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Fig 8. Family c G is representative of autosomal recessive inheritance; family H is probable autosomal recessive. 
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lies Vand J represent pedigrees of ! genetic yp 





but. alse “because these patients 
! *limical course, which is most 
i Phe auod deminant form of 
s pigmentosa.’ The affected mem- 
i - famil: C, Fig Iys a later 
| of n ccr ql (wit ài he fourth 
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< with eea 3 we s incidi 3 hono as diro: 
:-able. rather thar certain gatosomal domi- 
= nant cases. 





$ Pedigr ees within the is recessive 

. showed an almost exclusive 
mento? males, The wait was trans- 
8 by: gected mal ss through their 
` daugi rs te roughly 50%-oef subsequent 
m s airia | in no ) instance was. there 
























2 were identified | y r ne pre egsnce el: a char- 
acteristie tapeta! reflex within the macula 
and normal ERC cene and rod responses. 
In three pedigrees, female carriers showed 
both patchy areas of mix ieripheral cho- 
rioretinal atrophy and minimal bone- 
spieule. pigment clumping and migration. 
These women. however, showed normal 
me tone and rod amplitudes. In two 
€ e females thow2d only a 
ex: other femaies within the 
ve duce of nyctalopia 
zas of choriesetina! atrophy, 
men tation and reduced 
rod respomses. Figure 2, 
epeta one of- these two pedi- 
























Autosomal Recessive 








'atients imcuded withim the autosomal 
essive group were from families with 
more than one affected mensber within the 
same sibship and in wich no other 
member frem previous generations was 
affected with retinitis pigrsentcsa (Fig 3, 
- family G). A positive histery of parental 
consanguinity was not a necessary crite- 
rion for inclus:on in this group. Males and 
females were at equal risko 


„Autosomal "—- i 


n. six us 





| Probable) 


only one. perten 





















Genetic Category 


X-linked recessive 
Undetermined genetic type 
isolated (sporadic) . 







*Study included 173 patients from 124 families. 








Genetic Category 
Autosomal dominant 19.5 
Autosomal recessive 
X-linked recessive 
Undetermined genetic 
type | 
Isolated (sporadic). 









*Refers to percent of patients. 






_ Genetic Category 
Autosomal dominant 
Autosomal recessive 
X-linked recessive 
Undetermined genetic 
pe. 
Isolated (sporadic) 







*Refers to percent of families. 


fCalculated as 100% minus 41.7% in my interpretation of data. 


somal recessive inheritance, but the uncer- 
tainty of possible sporadic (isolated) 
involvement justified classifying these 
pedigrees as probable rather than certain 
autosomal recessive cases. 


Undetermined 
Genetic Type 


Two pedigrees were included within the 
genetic type undetermined category. In 
one instance (family I, Fig 4), X-linked 
recessive inheritance was suggested but 


could not be conclusively determined by - 


examination of a sufficient number of 
family members or by identification of a 
female carrier. The possibility of an auto- 
somal dominant trait with incomplete 
penetrance was therefore a possibility. Ina 
second pedigree (Fig 4, family J), autos- 
omal recessive or autosomal dominant 
transmission were each possibilities that 
could not be conclusively resolved. 


Isolated Cases 


Patients who showed no evidence of 
genetic transmission were included as 


isolated cases. These subjects were the only 


Table 1.—Percentages of Known Hereditary and Isolated Cases o Reti 
FIUmentose s : 


Autosomal dominant (certain plus probable) 
Autosomal recessive (certain plus probabile) 


Table 2. pe eodder Data on Geneties in 1 Patients with Retinitis Pigmentosa P | 


Voipio et al 





Table 3.—Percent* of Genetic Types in Families With Retinitis Pigmentosa | 


Panteleeva- 
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known affected member in thir: familie: i 
There was no known history of eonsán- * 
guinity in the families from any of these 

patients. i X 


Mrs S ar the author were 
included. Of the 173 patients, 45 (26 
showed autosomal dominant or. = 
able autosomal dominant inheritance. 
These 45 patients came from 23 fami- 
lies. Recessive X-linked inheritane y 
was evident in 28 patients (16%) from 
10 families, while autosomal recessive _ 
or probable autosomal recessive inher- 
itance was seen in 33 patients (19 a T 
from 24 families. Two patients (1%) 
were categorized as genetic type 
uncertain. Sixty-five patients (8895) 
were included as isolated eases. Table 
1 summarizes these findings. | 


` Retinitis Pigmentosa—Fishman 


















COMMENT — 






In 1964, Voipio and co-workers: 






proportionate distribution of various 
.genetie types in 500 patients with 
¿retinitis pigmentosa. Their results are 
summarized and compared with the 
present findings in Table 2. Notable 
differences are. seen between the 
“percentages of cases within the auto- 
somal recessive and X-linked recessive 
groups. The present study shows a 

lower percentage of cases in the 


latter group. 
. Ammann and co-workers: reported 
| findings on the percentages of genetic 
types of retinitis pigmentosa in Swit- 
-zerland (Table 2). In their series, the 
‘autosomal recessive group (90%) in- 
_ cluded sporadic cases. In addition, the 
high incidence of consanguineous 
marriages in their population could 
have inflated the number of autosom- 
il recessive cases seen. 
Findings in 184 families with tape- 
toretinal degeneration from the So- 
viet Union that were reported by 
"Panteleeva^ are summarized in Table 
8. The figure of 1% within the X- 
linked group is similar to. the findings 
of Ammann. and co-workers." 
Jay? reported. findings from 77 
families in England with retinitis 
pigmentosa (“pigmentary retinopa- 
thy”) (Table 3), and noted that auto- 
somal dominant transmission was 
seen in 39%, while X-linked trans- 
m ssion occurred i in 19 families (25%). 
bsequent report from the same 
) stitution by Bird“ showed somewhat 
lower values. for the autosomal domi- 
ant group and higher. values for 
sporadic or isolated cases (Table 3). 
A reement. between the present s 
igs and those of Jay? and Bird" is 
een i im » higher reported percentages 








- published a preliminary report on the - 


: former and a higher i ES in the 





of families wi 


in reported percentages of retinitis 
pigmentosa genetie types from differ- 
ent countries is probably multifacto- 
rial and includes the following: (1) 
differences in the methods of report- 
ing cases, eg, the inclusion of sporadic 


with autosoma: recessive; (2) the inci- 


dence of consanguineous marriages 
within the eoantry from which the 
group of reported cases originates; (3) 
innate differences in genetic pools 
among countries; and (4) the aggres- 
siveness with which families are 
investigated for the prevalence of 
autosomal dominant and X-linked 
recessive tramsmission. In the last 
factor, the present study contains a 
bias of ascertainment when percent- 
ages are giver as the number of indi- 
vidual cases within each genetic 
group. It is likely that the aggressive 
pursuit of other family members 
subsequent te the examination of the 
proband resuited in an increased 
number of esses in the autosomal 
dominant and X-linked group rather 
than in the autosomal recessive group. 
Consequently, the most meaningful 
figures are those that compare the 
percentage of families within each 
genetie group. 


The reported percentage of auto- | 


somal recessive cases in the present 
study is probably artifactually low, 
because presumably, a high, but unde- 
fined, number of cases that are cate- 
gorized as spi 
autosomal recessive transmission. Be- 
cause these cases cannot be separated 
with certainty from others within the 
“sporadic” category, the term, "iso- 








h X-linked recessive dn ; 
retinitis pigmentosa. and lower ratios . . 
of autosomal recessive to autosomal i 
dominant cases than those cited in the | 
studies of Voipio et al, Ammann et 
al; and Pantelseva.’ E 
The explanation for the variations 


oradic, are, in reality, 








ably eri 
reporting geneti 













































“perce tage. data t 





would be helpful in the comparison of - 


different population CP E. | 

A common An lo-Saxon ancestry 
among the patients in this study and- 
those reported by- Jay^ and Bird* could. 
have contributed to the. somewhat o 
similar findings; however, 984. of our 
patients (20%) were from. à black 
population, while 11 of our patients - 
(6%) were Spanish Americans. Addi. 
tionally, patients with Polish, Ger- - 
man, Italian, as well as Indian ances- 
try were included in the present 
study. This first report from the- 
United States suggests that, as in the - 
United Kingdom, the proportionate 
distribution of families with the — 
X-linked recessive form of retinitis - 
pigmentosa is greater than has. been | 
considered previously. . e 
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associated with central retinal vein 
occlusion. In 9 of 12 patients with 


unilateral central vein occlusions, ex- 
„cluding cases in which rubeosis and 


neovascular glaucoma later developed, 


he found IOP in the eye with the vein 
occlusion to be lower by an average of 
_4mm Hg than that in the other eye 


do . Moore's. observation has been con- 


Lr occlusion bur not in T 


5 reduction i is obscure. Some investiga- Ug 


e firmed by other ‘elinical investiga- 
-tors In addition, one of us (S.S.H.) - 
utm Observed a similar. decrease in IOP 
v when. central retinal vein occlusion 
Was produced experimentally in mon- 
keys. ". Moore. noted. asymmetry of 
jOP. only in patients with central - 
7 retinal vein occlusion and did not find. 
jt in patients with branch vein oeclu- 
sions.’ Bertelsen," however, observed - 
slightly lower IOPs (mean = 1.7 mm 
Hg) in the affected eyes of patients 
with branch vein occlusions. Moore | 
correlated hypotony with a favorable _ 
prognosis, whereas, Wessely” thought | 
it indicated a poor outcome; others^*«* Set 
have found that it has no prognostic - 
significance. 


; zx ipis r 
during the se 


. Raitta,* in -eont 

. most common 
detected no h 
months. -Cap 

found relative 

— third of the p 

= bod the hy 


months. 


. Our _ Purpose E 


The mechanism of the pressure 7 toa 


e found. outflow facility to dM nf 
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PATIENTS AND METHODS - 
“This study was conducted in 130 patients 


. for various types of unilateral retinal vein 
ocelusions. We excluded patients who had 
"bilateral retinal vein occlusions, only one 
eye, rubeosis, or other possible reasons for 
-IOP asymmetry (for example, glaucoma 
under treatment, pseudoexfoliation, or 
other ocular disease). 
The patients were classified into four 
groups aecording to type of retinal vein 
occlusion (Table 1): | 
. . 1. Hemorrhagic Retinopathy (HR).— Pa- 
tients in this group had a central retinal 
.vein. occlusion associated with retinal 
ischemia. Manifestations of ischemia in- 
cluded marked diminution of central 
. vision, gross retinal hemorrhages, many 
_ cotton wool spots, and, especially, fluores- 
_cein angiographic evidence of retinal capil- 
lary obliteration. 
.4. Venous Stasis Retinopathy (VSR).— 
Patients in this group had a central retinal 
vein occlusion that was not associated with 
: retinal ischemia. Usually there was mini- 
-mal blurring of vision, relatively few 
; hemorrhages, and few, if any, cotton wool 
spots, Fluorescein angiography showed no 
e. capillary dropout. 
. Clinical differentiation between VSR 
- and HR is discussed at length else- 
wheres?" 
. > 3. Branch Retinal Vein Occlusion (BVO).— 
~~ Patients ineluded in this group had one of 
| the major retinal veins occluded, usually 
<= involving one ‘quadrant of the fundus but 
<= occasionally as much as half of the retina. 
.. The great majority of patients with BVO 
.. hiad ophthalmoscopic and angiographic evi- 
>. dence of associated retinal ischemia, that 
is, these represented a segmental HR. 
. ^4 Macular. Retinal.  Venule Occlusion 
MVO).-In: these patients, the occlusion in- 
volved only a small branch venule supply- 
x the macular region. The total area of 
e retina involved varied from 1/16 to 
20 or even less. - 
Our inv estigation was carried out in mo 
phases: an’ "open" "Study and a "masked' 
tud dn the "open". study, IOP was 
rec | several times over E: ee 


































ene ad Tom ‘one to more 
ae dozen. The time interv al between 





who attended our Oeular Vaseular Clinic. 


Table 1.- Patient Classification. X e T 


Type of Occlusion — 
|  Hemorrhagic retinopathy — 
. Venous stasis retinopathy 
Branch vein occlusion — 
Macular vein occiusion 


No. XLI yt 


Table 2.—Age and Sex Distributions — 


Type ot 
Occlusion Mean 


and, in some, episeleral venous pressure. 
Measurements in these patients were 
made by persons who were deliberately 
kept unaware of the type of occlusion or 
which eye was affected. 

Measurements were made as follows: (1) 
Intraocular pressare was measured with a 
Goldmann applanation tonometer. (2) Out- 
flow facility (C-value) was measured by 
standard four-minute tonographic tech- 
nique, using an electronic tonometer and 
an X-Y recorder. (3) Episcleral venous 
pressure was measured using a pressure 
chamber connected to a manometer.’ (4) 
Aqueous flow (that is, rate of aqueous 
formation) was estimated from Gold- 
mann’s equations P = (P, — P,,)C. | 

The data were statistically analyzed, 
using the paired t test to determine the 
significance of differences between means 
of paired measurements (that is, to 
compare affected and fellow normal eyes). 
We used the ¢ test for independent means 
to test the significance of differences 
between mean measurements in separate 
groups of patients. We used the x? test 
with Yates' diseontinuity correction to 
determine the signifieance of differences 
in proportions. 


FESULTS 
Age - 


The ages of patients in all the four 


groups elustered between 40 and 80 
years (Table 2). The average age of 





patients with. VSR (57.6 years) was, 


years) The mean ages of. patients. m 
with HR, BVO. and MVO were similar | -in 
and did not differ significantly. The 





amount of pı fe 


younger average age of patients with 
VSR is due to the fact that there are 
wo types of VSR, one occurring in 
young adults and the otler in old 
persons"; when the two age groups 
are combined, the mean age is less ` 
than that in the other three types of 
retinal vein occlusion that occur most- 
ly in older or middle-aged patients. 
Men greatly outnumbered women ` 
in all groups of patients except BVO | 
where the sex distribution was nearly ` 
equal (Table 2). 


Intraocular Pressure 


In the “open study” we averaged all 
pressures recorded for each eye and 
compared the mean pressure of each 
affected eye to that of its fellow. The 
IOPs were significantly lower in 
affected eyes than in fellow eyes of 
patients with HR, VSR, and BVQ; 
there was no asymmetry of pressures 
in patients with MVO (Table 3, Fig 1 


through 4). These results were 
confirmed in the “masked study” 
(Table 4). 


The relative hypotony Seed 42. 
mm Hg in HR, 2.4 mm Hg in VSR, 19- 


mm Hg in BVO, and 0.3 mm Hg in. 
MVO. The amount of hypotony was 
significantly greater in HR than in 






however, significantly (P<. 0). . VSR (P « .05), in BVO than in MVO 
younger than that of patients in the. AP: < 005), and dn all central vein 
other three groups combined. (63. 6€ oec sions. (naci is, HR plus VSR; 


2.9 mm Hg) than 
5). Although the 
Url in VSR | 













| Table 3 —Intraocular Pressures* in Open Study 


$us lop Pin Eye mm Hg 













; Without Difference, 










| sion Occlusion mm Hg Significance 
n+ SD) (Mean + SD) (Mean + SD) Level 
EFA 20.6 + 4.6 —42 + 42 


18.7 + 4.2 











7169 + 3.7 





1 aan OPs were recorded for each eye, the mean IOP of each eye was 
w wm Secun v the ean op of each group of eyes. 
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Fig 3.—Distribution of IOP differences 
between affected and nonaffected eyes of 
patients with branch vein occlusion. 
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Fig 4.—Distribution. of IOP differences 
between affected and nonaffected eyes of 
patients with macular vein occlusion. 


£.- of 1OP differences 
sen afecte: and nonaffec*ed eyes of 
ients with "enous stasis retinopathy. 


as greater than that. in BYO, the 
< difference was not statist ically signif- 
-icant at the .05 level af confidence. 
ES Interestingly, the mear Io? of eyes 
< With vein ocelusions was essentially | 

al dm all four groups ‘Table 3). 

he differ s be i 


The percentages of patients in the 
HR, VSR, and BVO groups who had 


affected eye than in the fellow eye 
were approximately equal (Table 5). 









effect. 


magnitude of the hypotensive ef et 


| icant. 


IOPs at least 1 mm Hg lower in the- 


This means that patients with HR, | 

.VSR, and BVO resembled one another 
in frequency of hypotensive effect but 
differed in the magnitude of the — 
















VSR, where: "tbe correlation 
cients between | pressures in. affect 
and fellow eyes were 0.54. and 0 
respectively. If IOP was high. in 
fellow eve, the diz erence in. press 
between it and tke occluded eye we 
often large (Fig 5 through 8). In fae 
it was unusual for an eye with a vei 
occlusion to have an IOP greater t 
22mm Hg, even though | pressures th: 



















fellow eyes of — with. HR. 
VSR m E ms 





in VSR, a ind for PE. than 2 241 m 
in BVO (Table 7). Ín no group d 







vary greatly from month to month 


following the occi ssion, 





“Outflow Facility - 


Occluded. eyes ir patients. zin Hk 
and BVO had significantly higher C- 
values than did fellow eyes. (Table 8 
Slight asymmetries of C-values. 
also observed in patients. witl 
and MVO were not statistically signil 


























— Episcleral Venous Pressure 


Episcleral venous pressure did t not 
differ significantly between occluded 
and fellow eyes. in "r category of 
patient (Table 9. bu d 





| Aqueous Flow Rates 


The caleulated rate of. Adi et 
humor flow was lower i in occluded-eye 
than in fellow eyes of patient 
HR and VSR. (Table 10) Howey 
oily. three. Meare s with. HR we 







cant y oe two, eye es. 


COMMENT A 
Relative Ocular Hypotension - 
(Following Retinal Wain € eee sion 





Even within groups, the difference > y Í Meore tinal s" i aher 21. 


= We. — 
E “Occlusion - 
" Men: + Tm 


| Difference, 
mm Hg 
» Men $ SD) 7 


E 
Level i 


| ITE + 3 S 


7160 x 16 


Table s. —Frequency of Pressure Differences Between Occluded and Fellow 
Eyes (Open Study) 


No. of Patients 


i sidered to have equal pressures. 


26 


_ 30 


Pressure. in Eye With Occlusion," % 


Lower Higher Equal 


Mee. 
paw eeeeee 
9.2.99 ; 


14 18 22 26 
IOP. in Normal Eye, mm Hg 


Fig 6. —Relationship of IOP asymmetry (A. 


IOP) to [OP in unaffected eye of patients 
with venous: stasis retinopathy. 


pressure of a Amie population, while 
. pressures of fellow eyes are higher 
- than the expeeted normal value. How- 
ever, in experimental retinal vein ` 
occlusions," à reduction of IOP occurs a 
in the occluded eye rather than an  $ 
essure elevation in the fellow eye. We Tuer: 
hn an - have a few v pátiepta i in Lem we o were. B 


with branch vein occlusion. 
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JOP in Normal Eye, mm Hg 
Fig. 8. Relationship of IOP asymmetry (A 
IOP) to IOP in unaffected eye of patients 
with macular vein occlusion. 


Duration of the 

Relative Hypotension 

This is much longer than previous . 
studies have suggested. We found . 
significant pressure differences | be- 
tween occluded and normal eyes for at 
least 18. months i in patients with VSR 
and for more than two years in 
patients. with. BVO. The | number of Es 











ligë intraocular Pressures ( > 22 mm Hg) in Eyes 
with Occlusion « andi in Fellow Eyes 










IOP > 22 mm Hg 


Eye With Occlusion 





4 (8.296) 
2 (11.896) 





"Data omitted ifiewe- than five patients were studied during time interval. 


Tate B: —Dutflow Fadiity in Eyes With Retinal Vein Occlusion 
and in Fellow Eyes 


C-Nalue in Eves, /mm Hg/min 


With. E Without 


T oM . . Occlusion — | Difference, — Significance. 


(Mean + SD: — (Mean + SD) — ji/mm Hg/min Level 
` 246 + 059-178 + 058  +.069 + .091 P < 05 
255 + e. : 244 + 405 «. 

E: 5. 236 + 078 

5 218 + .026 





Table 2 a —Episclerai Venous: Pressure. in Eyes With Retinal Vein Occlusion 
| " end in Fellow Eyes 


Episcieral Venaus Pressure, mm Hg 


| Without | . Difference, 


, Occlusion » . mm Hg . Significance 


. (Mean + SD) Level 
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vein. pa but centred to a 1 
extent. in eyes: with. occlusion. 0 


reduction occurred if the occluded ; 
was smal and drained only a a. E 
area of the retina. | l 

2. The presence or absence 4 Of a. 
ciated retinal ischemia: Eyes Ww ith H 
has more IOP. reduction than did 
with VSR. Both HR and. VSR a 


















together under the single diagnosis \ 
"central retinal vein ocelusion uM 
Hemorrhagic retinopathy is à dev 
tating disease. in which occlusion: 
the central retinal vein is associat 
with retinal ischemia and fluorescei | 
angiography reveals areas of retinal 
capillary obliteration. In. contrast, 
VSR is a relatively benign disease 
which ee s isi i 
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mw mg 9.—Intraocular pressures following 

v; onset of hemorrhagic retinopathy in a 

_ patient who subsequently developed ru- 
-beosis iridis and neovascular glaucoma. 





















. abnormal IOP regulation. Interest- 
ingly, very few of our patients had a 
~ high IOP in the eye with the vein 
-oeclusion. Thus, in many patients the 
retinal. vein occlusion seems to have 
reduced IOP from a high level of a 
rma! level. This observation raises 
the possibility that identification of 
the mechanism by which retinal vein 
; occlusion lowers IOP could open upa 
new approach to glaucoma therapy. 


Pathogenesis 











OP remains an enigma: 
ttempts to understand the mecha- 
nism, we measured outflow facility 
and episcleral. venous pressüre. Out- 


< eyes with HR and in eyes with BVO. 
~ Episcleral venous pressure was sym- 





rate of aqueous. formation, caleu 








; ‘haw ueous Flow Rates in Eyes With Retinal Vein 
 Occlusions ana in Fellow Eyes 


Without 
Occlusion 
(Mean + SD) 
1.99 + 0.54 
2.72 + 0.66 
1.91 + 0.45 
1.88 + 0.65 


` Unfortunately, the mechanism. by 
which retinal vein occlusion lowers 
1 our initial 


flow. facility was. slightly inereased in 


; metrical in all types of occlusion. The 
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Ditference, 

m/min — 
(Mean + SD) 
—0.97 + 0.38 
—0.40 + 0.95 
+0.52 x 1.13 
+0.16 + 0.90 


. Significance 
Level 

















from the measured values, was 
reduced in eyes with HR and VSR. 
These resuits must be interpreted 
with caution. The errors of tonog- 
raphy are many, and calculation of 
aqueous flow rate in this manner is 
based on questionable assumptions. In 
addition, the number of patients in 
some eategories was small. Neverthe- 
less, if taken at face value, the results 
suggest that central retinal vein occlu- 
sions (that is, HR and VSR) lower IOP 
by decreasing the rate of aqueous 
humor formation. They also suggest 
that retinal vein occlusions associated 
with retinal ischemia (that is, HR and 
BVO) lower IOP by increasing out- 
flow facility. 

Whatever the mechanism, it is 
unlikely to be a direct vascular effect. 
The retinal circulation supplies neith- 
er the ciliary epithelium (where aque- 
ous is formed), nor the trabecular 
meshwork and  Sehlemm's canal 
(which regulate outflow facility), nor 
the episcleral veins (which receive 
aqueous outflow). Instead, all parts of 
the eye involved in IOP regulation 
receive their blood supply from the 
ciliary circulation, which is unaffected 
in retinal vein ceclusion. We suspect 
that leaking retinal vessels or hypoxic 
retina may release metabolites or 
biochemical factors that enter the 
intraocular fluids, circulate to the 
ciliary epithelium or trabecular out- 
flow passages, and alter either the 


rate of aqueous formation or the 


resistance to aqueous outflow. 


Diabetic retinopathy resembled the 
retinopathy of certain types of retinal 


vein occlusion (HR and BVO) in 


several ways. In each there are exten- 
sive retinal hemorrhages, obliteration 


of retinal capillaries, and neovascular- 
ization. Intraocular pressure is, on the 


average, lower in diabetic. patients 


| with proliferative jetihüpithiy iani in b 
other diabetic patients.’ Some have 





suggested that. low IOP may predis- 


pose to proliferative retinopathy. 


However, the observation of i a reduced 


IOP following retinal vein occlusion - 


suggests that the low IOP in prolifer- 


ative diabetic retinopathy may also be ` 


secondary to the p enopatiy and not 
vice versa. | | 

Many investigators have postulated | 
that neovascularization of the retina, — 
optie dise, iris, and anterior chamber 
angle develops in eyes with HR and 
diabetic retinopathy because ischemic ` 
retina releases a vasoformative factor 
into the intraocular fluids. Branch . 
retinal vein occlusion, which also is - 
usually associated with localized ret- - 
inal ischemia and neovascularization, 
does not cause anterior segment neo- 
vascularization, possibly because the 
limited area of ischemic rétina does 
not release enough vasoformative fac- 
tor. Even in BVO and VSR, conditions 
almost never associated with gross 
anterior segment rubeosis, the iris 
vessels often are dilated and leak fluo- 
rescein during iris angiography." 
Normal iris vessels do not leak fluores- 
cein." The leakage persists even 24 
months after the vein occlusion and is 
more frequently seen in eyes with 
retinal neovascularization. A similar 
correlation has been reported in 
diabetic patients.'* This leakage from 
the iris vessels in clinically normal 
appearing irides may be evidence of a 
low concentration of vasoformative 
substance reaching the anterior cham- 
ber. 

Because a reduction of IOPs fre- 
quently occurs in retinopathies asso- 
ciated with neovascularization, one 
might speculate that the vasoforma- 
tive faetor and the hypotensive factor 
are one and the same. A metabolite 
that might be responsible for both 
effects is lactic acid. Ischemic tissues | 
elsewhere in the body release lactic - 
acid into the extracellular fluids. 
Many have speculated that laetie acid, 
produced by ischemic or hypoxic 
retina, is the vasoformative agent 


: responsible for the neovascularization 
‘that often follows retinal vascular 


occlusions. Imre* has. induced neovas- 


-eularization i in kittens by intravitreal 
injections of lactic acid, although 
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Ls present, | í the affect de eye rr rela- 
^ tively dilated iris "vessels, fluorescein 
arrival time was two to four seconds 
fas ter than the fellow ‘normal eye, and 
e scein leaked. from iris vessels. 
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One objection to this hypothesis is 


> . the absence of retinal ischemia or 
neovascularization, and yet the pres- 


ence of ocular hypotony in VSR. A 
possible explanation is that retinal 
venous embarrassment in VSR may 
produce a very mild hypoxia that is 
not enough to produce any clinical 


evidence of ischemia but is sufficient 


to produce the factor in very low 
concentrations with consequent ocular 


 hypotony and fluorescein leak from 


the vessels. The entire field of the 
vasoformative factor and its role in 


; the production of ocular hypotony, 


however, is purely speculative at this 
stage. 

It ean be thus concluded that while 
the presence of ocular hypotony in 
retinal vein occlusion is well estab- 
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= @ Maculopathy in three patients, 
ae . caused by whiplash injury demonstrated 
OMM three features that are characteristic of 
this subtle disturbance of the macula: a 
z E- . history of flexion-extension, head and 
= neck trauma; a history of immediate mild 
j 1 reduction of central visual acuity in one or 
both eyes; and grayish swelling of the 
foveal zone accompanied by a small (50 
E. ; A 100-4) pit or depression in the fovea. In 
a patients with this disturbance, the retinal 
. opacification and the visual disturbance 
E are transient, but the tiny depression in 
. theretina with its whitish border is perma- 
nent. i 
(Arch Ophthalmol 96:834-835, 1978) 
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his report concerns some small 
but important changes in the 
few that follow a flexion-extension 
OM . type of head and neck injury. A slight, 
Y grayish retinal haze, a crater-like 
| " SA . depression of less than 100 p in diame- 
ter, and a slight disturbance in the 
ES pigment epithelium are seen to devel- 
— Op. Since there has been no direct 
= Ocular insult, very likely these changes 
ME je à 
n K . Accepted for publication Sept 30, 1977. 
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Fig 1 1 faecalis appearance of whip MEA ny. 
| ring outlines darker depression in retina near center of right fovea 
. (2X magnification). 
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4 | Whiplash Maculopathy | 


; James S. Kelley, MD; Richard E. Hoover, MD; Terry George 


are due to traction forces at the 
vitreo-retinal interface caused by the 
whiplash effect. The associated vision 
loss is mild and usually transient. The 
whiplash maculopathy is relatively 
common and enters into the differen- 
tial diagnosis of many recently de- 
scribed forms of mild macular 
changes." 


REPORT OF CASES 


Case 1.—A 32-year-old woman was riding 
in the front seat of a car when the car was 
struck from behind at an intersection. 
Although there was severe damage to both 
cars, there was no direct bodily injury. 
Nevertheless, the woman passenger felt 
weak and noted hazy vision in both eyes. 

One hour later, an emergency room 
examination showed the following: tem- 
perature 36.7 C; pulse rate, 116 beats per 
minute; respirations, 20/min; and blood 
pressure, 100/68 mm Hg. No additional 
physical findings were noted, and the 
woman reported that she was taking no 
medication. 

Ocular examination the following day 
revealed a visual acuity of 20/25 OD and 
20/30 OS. However, there were certain 
abnormalities in the results of the fundu- 
scopie exam. The fovea had a faint gray 
haze, and above the central fovea was a 
tiny crater-like depression surrounded by a 
gray-white rim (Fig 1) The posterior 
vitreous face could not be seen. A similar 


i. "dab, vn 
am^ Dis i? 


zone. 





depression was observed in the foveal 
surface of the left eye (Fig 2). Fluorescein 
angiograms were normal. Within two 
weeks, the patient’s visual acuity returned 
to 20/20. 

During the next three years, the small 
grayish ring in the fovea became slightly 
more distinct, although the fundus was 
otherwise unchanged. The posterior vit- 
reous face was thought to be detached in a 
small area near the macula. | 

CasE 2.—A 15-year-old boy was thrown 
over the right handle-bar of his motorcycle 
when he applied his front brakes too force- 
fuly. His helmet prevented any direct 
injury to either his head or eyes, but there 
was sharp flexion of the neck. This neck 
strain was treated with heat and analge- 
sics. 

The next day, while at school, the patient 
became aware of blurred vision, particu- 
larly in his left eye. He was otherwise in 
good health, was taking no medication, and 
had had no previous ocular problems. 

Results of ophthalmic examin£ftion were 
normal except for slightly reduced, cor- 
rected visual acuity (20/40 OD, 20/20 OS) 
and the following fundus abnormalities: in 
the right eye there appeared to be a local- 
ized detachment of the posterior vitreous 
face; a tiny tag of tissue was suspended 
just anterior to the fovea, which was 
surrounded by a gray-white rim. 

The boy’s visual acuity returned to 
normal, 20/20, before the next examination 
two weeks later. Fluorescein angiography 
was also normal. The gray circle in the 
fovea had become more condensed, but 
otherwise there were no retinal changes. 

CASE 3.—A 50-year-old woman had an 
unusual appearing fovea, found on routine 
ophthalmic examination. She had no histo- 
ry of recent viral illness, nor of sun-gazing, 
and was taking no medication. 
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Fig 2. —Left eye of rA in Fig 1 mm 1). Gray ing is smaller 
and vertically oval; wuts is almost centered in avascular 
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Fig 3.—Gray foveal circle and rit are less clearly appreciated on reproduction of 
Standarc color fundus photograph. The changes are best seen with red-free light. 


Two years prior to the exam, however, 
she had had a severe car aecident. No 
injuries to the eye or orbit had been in- 
curred, but ter vision for more than a 
month had been slightly blurry on reading 
fine print. Treatment for whiplasa injury 
hac been administered for more than 
twelve months. 

At thetume of her ophthalmie exam, slit- 
lamp contae lens revealed a posterior 
vitreous detachment in both eres. Al- 
though the right fovea appeared normal, 
the left foxea showed a small “hole” 
centrally. with grayish opacificaticn of the 
surrounding retinal surface (Fig 2). There 
was mild meitling of the pigment epithe- 
lium. Fluorescein angiography showed a 
very slight pigment epithelial “window” 
defect. 


COMMENT 


Ocular =ffeets of the whiplash 
injury have been reported previously.* 
These incl de transient blurring of 
vision and weakness of accommoda- 
tion. In mest cases, these symptoms 
have been attributed to indirect 
effects of damage to the nerves in the 
cervical region. The suggestion has 
been made that either the sympa- 
thetic pathevay or the brain stem may 
have been affected. We have found 
only ome recent report of direct 
damage to the retina thet was 
ascribed tc a whiplash mechan sm.* In 


that series, which was presented by - 
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Daily, all but one patient had direct 
damage to the eye or orbit. However, 
the findings were similar to those of 
the present cases. While it is true that 
foveal changes can occur in circum- 
stances where there is direct injury, 
these changes are difficult to differ- 
entiate from the frequently observed 
abnormalities of the macula second- 
ary to blunt trauma, such as small 
choroidal ruptures or mild commotio 
retinae. A simple history of flexion- 
extension injury without direct eye 
involvement more clearly defines 
whiplash maculopathy. 

The natural history of whiplash 
maculopathy begins with immediate, 
mild, usually bilateral, blurring of 
central acuity, which is never more 
than 20/30. Within a few days, the 
visual acuity improves to 20/20. In 
acute instances, there may be a slight 
detachment of the posterior vitreous 
face and a faint gray haze in the 
fovea. This tiny depression in the 
fovea remains unchanged. This sug- 
gests that foveal pits that are found 
on routine examination’ may be the 
result of distant trauma. No treat- 
ment is required, and in general, the 
prognosis for normal vision is good. 
Fluorescein angiograms are usually 
normal. A small, whitish-gray circle 
around the margin of the fovea 


becomes more distinct with time. One 
may argue that there is no true crater 
but a heaping-up of tissue near the 
fixation point, although because we 
have occasionally seen a tiny oper- 
eulum anterior to the retinal surface, 
we are inclined to favor an actual 
retinal excavatior. We are convinced 
that vitreous traetion on the macula 
accounts for the tiny excavation in the 
retinal surface. This is particularly 
suggested when a microoperculum can 
be seen anterior to the retina, as in 
case 2. 

The differentia! diagnosis of whip- 
lash maculopathy embraces a variety 
of mild maculopathies that have 
received recent attention,'"? including 
mild foveomacular retinitis, toxic 
maculopathies such as those following 
estrogen use, and pigment epithelites. 
The patient’s history is helpful in 
elimination of drug intake, light expo- 
sure, and viral infections as causal 
factor. To distinguish whiplash macu- 
lopathy from congenital variations in 
the normal fovea may be difficult.* 
Careful slit-lamp examination of the 
fovea should define the characteristic 
crater. A clear history of blurring 
shortly following a whiplash injury is 
another indicator. 

Since the word “whiplash” does 
have connotations of impending liti- 
gation, some physicians may avoid the 
designation “whiplash maculopathy.” 
The macular whiplash, however, has 
no residual disability, and the term 
clearly expresses the probable origin 
of the foveal crater owing to a sudden 
flexion-extension. 
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Peripapillary Subretinal 


Neovascularization in Chronic Uveitis 


Peter L. Schwartz, MD; Evangelos S. Gragoudas, MD; Jaime V. Lapus, MD 


€ Peripapillary subretinal neovascular- 
ization progressively developed in both 
eyes of a 17-year-old black woman with 
bilateral chronic granulomatous uveitis. 
Despite intensive medical therapy, central 
vision was lost in the left eye due to 
disciform scarring that extended to the 
macula. When a similar process was 
discovered in the right eye, argon laser 
therapy was started and was successful in 
eliminating all areas of subretinal neovas- 
cularization in the right eye while main- 
taining good central vision. Chronic uvei- 
tis is probably another cause of peripapil- 
lary subretinal neovascularization, which 
can be treated with photocoagulation in 
spite of the presence of inflammation. 

(Arch Ophthalmol 96:836-838, 1978) 


riders neovascularization' and ret- 
inochoroidal anastomoses*? have 
both been seen previously in patients 
with chronic uveitis, but subretinal 
choroidal neovaseularization has not, 
to our knowledge, been previously 
reported. We describe a patient with 
bilateral chronic uveitis in whom peri- 
papillary subretinal neovasculariza- 
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tion developed, which was treated 
successfully with argon laser photo- 
coagulation. 


REPORT OF A CASE 


A 17-year-old woman complained of 
blurred vision in her right eye of several 
weeks’ duration. She was otherwise in good 
health, was taking no medications, and 
reported no recent viral ailment. She was 
born in Boston and has never traveled from 
the New England area. Her only signifi- 
cant family history was diabetes mellitus 
on her father’s side. Except for obesity, all 
positive physical findings were limited to 
her ocular examination. 

Best corrected visual acuity was 6/24 in 
the right eye and 6/7.5 in the left, with 
normal intraocular pressures and wide 
open angles. Numerous cells and marked 
flare were noted in the anterior chamber of 
both eyes. The lenses were clear, but a 
moderate number ef cells were seen in the 
anterior vitreous. Results of indirect oph- 





Fig 1.—Fundus, left eye. 


thalmoscopic examination showed eystic 
changes in the macula and discrete atroph- 
ic areas of the pigment epithelium extend- 
ing 360° along the equator of both eyes. No 
peripapillary changes were noted in either 
eye. The para plana ciliaris was completely 
free of exudate, and there were no signs of 
retinal vasculitis. The tentative diagnosis 
at that time was bilateral anterior and 
posterior uveitis, with cystoid macular 
edema in the right eye. The patient was 
treated with 0.25% topical scopolamine 
hydrobromide and 1% prednisolone sodium 
phosphate in both eyes. After normal chest 
roentgenogram and complete blood cell 
count and a negative intermediate- 
strength purified protein derivative skin 
test, we added a daily dose of 40 mg of 
prednisone to the regimen. 

Because the anterior uveitis persisted, a 
uveitis survey was undertaken. Laboratory 
tests, including RBC count, hemoglobin 
level, platelets, and urinalysis, showed 
normal values. Erythrocyte sedimentation 





Fig 2.—Fundus showing formation of disci- 
form scarring. 
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Fig 3.—Left. Fundus, right eye Right, fluorescein angiogram of right eye demonstrating 


subretina! neovascularization. 





Fig 4.—Fluerescein angiegram showing 


extension of subretimal a»eovasculariza- 


tion. 


rate was elevated (40 mm-^hr by Wester- 
gren method). Serum electrolytes, rheuma- 
toid factor, antinuclear antibody, SGOT, 
and alkaline phosphatase were within 
normal limits. Two bordesline FTA-ABS 
test results were interpreted by the 
Department of Medicine at Massachusetts 
General Hosp tal to be false-positives. 
Histeplasmim skin tests kad been done 
prior to systemic steroid administration, 
and the results were negative. Hemoglobin 
electrophoresis and immuroglobulin elec- 
trophoresis beth revealed normal patterns. 
Toxoplasmesis titers (indirect fluorescent 
antibody test) were negative on two sepa- 
rate eccasions. Skull, sinus, and hand roent- 
genograms and mediastinum tomograms 
were also norma). A lumbar puncture was 
performed and revealed n» abnormality, 
including a negative VDRL test. 

In October 1975 (nine menths after her 
initial visit), visual acuity decreased bilat- 
erally to 6/9 im the right eye and 6/30 in the 
left. The anterior uveitis was now severe, 
and for the first time, diffuse mutton-fat 
keratic precipitates were seen bilaterally. 
Both lenses remained clear, and the results 
of peripheral -etimal examination were 
unchanged. The right dise and macula 
appeared normal. Examination of the left 
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Fig 5.—Fluorescein angiogram one month 
after argon laser treatment. 


disc revealed an elevated, grayish peripap- 
illary lesion bordered by subretinal hemor- 
rhage (Fig 1). Results of fluorescein angi- 
ography confirmed this to be subretinal 
peripapillary  neovascularization. There 
was no sign of cystoid macular edema in 
either eye. By February 1976, visual acuity 
was 6/7.5 in the right eye and counting 
fingers at 30 em in the left eye, despite 
high steroid doses (160 mg daily). It was 
evident that subretinal neovascularization 
with secondary disciform scarring had 
extended to the macula of the left eye (Fig 
2) At that examination, subretinal peri- 
papillary neovascularization was also noted 
in the right eye for the first time (Fig 3). 

In Mareh 1976, the right eye showed 
progression of the subretinal neovascular- 
ization, active anterior granulomatous 
uveitis, and development of posterior syne- 
chiae in spite of rigorous anti-inflamma- 
tory treatment. The visual acuity at that 
time was 6/9 in the right eye and counting 
fingers at 30 cm in the left. After 
numerous consultations, it was decided 
that photocoagulation would be the only 
way that might preserve central vision in 
the right eye. In May, argon laser photo- 
coagulation was applied to the subretinal 
peripapillary neovascularization of the 


PEUX 


right eye. In August 1976, further exten- 
sion of the neovascular membrane beyond 
the treatment area was noted, as well as 
additional subretiral neovascularization 
along the inferotemporal aspect of the 
optic dise (Fig 4). In late August, argon 
laser therapy was directed to the supero- 
temporal extension of the new vessels, and 
in October the inferotemporal peripap- 
illary subretinal neovascularization was 
similarly treated (Fig 5). 

This patient was last seen by us in March 
1977 (27 months after the onset of her 
disease and five months since the last 
argon laser treatment) with a visual acuity 
of 6/12 in the right eye and counting 
fingers at 30 cm im the left eye. The 
anterior granulomatous uveitis was still 
present, and posterior subcapsular lens 
opacities were developing bilaterally. 
There had been no further progress of 
subretinal neovascularization in the right 
eye. 


COMMENT 


Peripapillary subretinal neovascu- 
larization in young people has been 
described in cases of presumed ocular 
histoplasmosis syndrome,** optic disc 
drusen, serpiginous  peripapillary 
choroditis,*'' and in idiopathic cases." 
The findings in our case differ notice- 
ably from all the previously men- 
tioned groups of diseases. Histoplas- 
mosis consists of a hemorrhagic or 
nonhemorrhagic macular lesion with 
detachment of the sensory retina, 
peripapillary and peripheral choroidal 
atrophic scars, and evidence of a 
previous infection with Histoplasma 
capsulatum, usually revealed by a 
positive histoplasmin skin test.* In our 
case, there were signs of inflamma- 
tion, and the presence of cells in the 
anterior or posterior segment made 
the diagnosis of histoplasmosis doubt- 
ful* Our patient had no geographic 
predilection for histoplasmosis, a neg- 
ative histoplasmin skin test, and 
considerable anterior and posterior 
segment inflammation. None of the 
reported idiopathie cases with peri- 
papillary neovascularization'" was as- 
sociated with chronic uveitis, and our 
patient had no optie dise drusen. 

Peripapillary diseiform scars from 
previous choroiditic foei, which have 
developed in patients, have been 
reported," and the term "serpiginous 
peripapillary choroiditis"* has been 
used to describe this condition. How- 
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blacks and heavily pigmented 
but involvement in younger peor Me 


not uncommon! Subretinal neovaseu- He 
larization has never been described in- 
association with this syndrome. Fur- 


thermore, none of the systemic mani- 
festations of either Vogt-Koyanagi's 


syndrome (alopecia, vitiligo, poliosis, 
and dysacousia) or Harada’s syndrome. 


(meningeal irritation and pleocytosis 
of CSF) have developed 
patient. 


Toxoplasmosis should proba jiy not. 
be considered in relation to our 
patient, for she had none of the ie typical | 
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E caused by the arizoatal sinusoidal move- 
ment of à disoizy consisting ef a checker- 





| board with 15-minute checks of relatively - 


low contrast os: 





dilating at 6.3 Hz is itself 


sinusoidal with: e frequency of 12.6 Hz. 


`- When viewed bihecu:arly. the VER is 25% 
to 20% greater in amolitude than the sum 
n ot the amplitudes for monocular viewing. 








elate of pormal binocular. „singile 
sior stis Tost in s "ail-angle- esotropes 
in — uiis whose bimocular function 
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| oye. C: exackyriatic curves relat- 
vd L-amptit: lade and phase angle to 
frequency of cecillaton of the checker- 
s rd display stages: thai two “systems” 
carry Infarmation to the visual cortex: a 
long. anc a sort atency system. in 
amblyopia, the bag antoncy em may 
. be selectively impaired. - 
cO (Arch Gphtheimoi 66:8:9-844, 1978) 
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* The visuali svdiked: response e (VER) | 


is binecular :acilitatioe may be a VER. 


l'isually Evoked Re sponse 


- Binocular Facilitation and Failure 
When Binocular Vision Is Disturbed 


Richard Srebro, MD 


ular funetion was disturbed by the 
placement of a vertical prism before 
one eye. Although only adults and 
older children were used, the simplici- 
ty of the method suggests that it may 
be applieable to infants and young 
children as well. 


MATERIALS AND METHODS 


The VER was recorded differentially 
between two electrodes, one approximately 
ə em above the inion and the other approx- 
imately 8 em above the inion in the midsag- 
ittal plane of the head (bipolar recording). 
Àn earlobe was used for placement of the 


System reference electrode. Preamplifica- 
tion was done using a wide band pass 
amplifier (0.3 to 300 Hz) carefully selected. 
to produce negligible phase shifts and 


distortion in the VER signal frequency 


range. The output of the preamplifier was 


fed to a signal averager and records were 
graphed on an X-Y plotter. 

_ À black and white checkerboard stimulus 
was used. Each cheek subtended 15 min- 
utes of arc and the entire stimulus field 
was 14? square. The overall luminance of 
the display was approximately 8 foot- 
lamberts, but the contrast of the checks 
was varied in different experiments. 
Although the stimulus pattern was al- 
ternated, the alternation was not abrupt, 
but rather was obtained by a smooth hori- 
zontal sinusoidal movement of the entire 
pattern with an amplitude of precisely one 
check size. The display was produced by 
projecting a checkerboard transparency on 
a white sereen via a mirror mounted on an 
optical scanner. The sereen was surrounded 


by a black felt border of very low reflec- 


tance and the projection of the checker- 
board was several checks larger than the 
screen itself. The movement of the display 


eaused a barely perceptible flicker at the 


edges of the white sereen, but when the 
checkerboard transparency was replaced 
by a blank slide, no VER could be recorded 
even though the edge flicker persisted. The 


mirror was driven by an oscillator produc- 
Ing a precise sine wave motion, and the 
sweep of the averager was triggered by 
each negative-to-positive zero crossing of 


when the checkerboard Hiema! was view red 


ied in some detail. All of these were supres- 


the droning: eye 3 was s filled under bi 

















the driving sine wave. Phase shifts int 
duced by the optical scanner and. mirro 
were carefully calibrated and correction 
(generally small) were applied wh 
needed in the analysis of the VER data 

Untrained volunteer subjects, fully. 
structed as to the nature of the procedur 
and giving their informed consent, wi 
used. They were seated in an electrical 
shielded light tight chamber. 4 meters it 
front of the séreen, and they wore the’ 
distance refractive corrections: The che 
erboard. was oscillated at a- selec tec 
frequency and the subject was ‘inst i 


fixation ane was a tied, However, sine / 
airplay was 14° Mee and since e the se 











NONEM atout. of: gaze watidenih 
could be tolerated with. no es 

















sine wave driving: the mirror. EA expe 
mental session lasted approximately - 
minutes and consisted of 12 to 15 recording 
epochs. Stimulus presentations. were rà 
domized within a session. _ Deam 
Normal subjects and. esiirápe ge ec 
studied. Each normal subject had a best 
corrected visual acuity of at least 20/20 and _ 
equal visual acuity in his or her two eyes. In 
some experiments, a 5 prism diopter prism à: 
was placed base up before one. eye of a. 
normal volunteer, using a clip attachment 
to the subject’s eyeglasses or a trial frame 
if the subject did not require refractive 
correction. The subjects so studied’ al 
reported diplopia and not suppression 











binocularly. | ee 
Several small angle esotropes were T 


sors, ie, they showed no ability to: alternate 
fixation during routine clinical testing. All 
Ro some. cda of ES wi dm visu 
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of their. amblyopie eye produced: a very 


easuremenits | required. No systematic 
mpt.was. made to correlate clinical 
tures to the finding of a low amplitude 
| it often. amblyopes with very poor 
$i al acuity (20/200 or worse) gave low 
iple. VERs. 


RESULTS 


‘igure 1 shows some typical VER 
ecords from a single normal observer 
aken. at several different frequencies 
f oscillation of the checkerboard 
play. The subject viewed the dis- 
lay binocularly. The check contrast 
ras. 94%. Each record shows one 
eriod of the sine wave oscillation of 
he target. The VERs are sinusoidal in 

: ora ands show the characteristic 














ion, there isl little harmonic distortion 
E: "the VER in the frequency range 
from 4 to 10. Hz, suggesting that the 
neural processes producing the VER 
-are subject to symmetrical full wave 
rectification in this frequency range. 
Two other features of the responses 

„are readily apparent from perusal of 
"the records. First, the amplitude of 
he VER. depends upon the frequency 
of the checkerboard oscillation and, 
second, there are considerable phase 
ifte. in the ER that depend upon 





: Figtire 2 es the BATA of 
the VER amplitude and phase angle to 
the frequency of pattern oscillation. 

-The data are from four normal 
subjects, each of whom submitted to 
wo recording. sessions (ie, eight data 
points at each frequency). ‘The check- 
-erboard contrast was 19%. The sub- 
jects: viewed the display binocularly.. 
„Since there was- some variability in 
VER amplitude among subjects, nor- 
alization was accomplished by set- 
ig thé sum of all VER: amplitudes at 
: fferent. frequencies taken in one 
recording session equal to a constant 
and sealing eaeh individual value 
accordingly. ‘The same constant was 
used to normalize the data from every 
session. Normalization of phase angle 











nall VER- not suitable for the precise - 





same for all sessions. Since .no 


procedure does not involve any loss of 
information. 


Figure 2 shows that the VER ampli- | 


tude characteristic peaks in the range 
from 5 to 7 Hz and falls off at both 
higher and lower frequencies. At high 
frequencies, there is a shoulder, and a 
small secondary peak may be present 
at about 18 Hz. The phase angle char- 
acteristic shows two regions of linear 
phase shift that correspond to the low 
and high frequency amplitude peaks. 

A linear system, which has a delay 





© data was. PrE by vertical. “had tin its pé : 
ngle esotropes screened for the experi- : l 
it could not be used because stimulation 7 : frequency charaet 
oidal ‘stimulation. The slope of the 
pha 
measurement of absolute phase angle .— tie is. proportional to the delay. The — 


is possible anyway, the normalization 






T m, pellacts this B i 


displacement of all data taken in a . . delay by a linear phase shift-vs- | a 
single recording session so that the | 


phase angle at 14 Hz was made the. 


e under sinus- 





se shif t-vs-frequeney. characteris- 


VER has such a delay because there is 
a true electrically silent period during 
which retinal processing and trans- 


mission occur before the. excitatory 
postsynaptic potentials and the inhibi- _ 
tory postsynaptic potentials that give 


rise to the recorded scalp potential are — 
generated. The VER is, of course, not. 


a linear response. Nevertheless, under 
certain not unreasonable - as- 
sumptions, the slope of the phase - 
shift-vs-frequency characteristic may 
provide an estimate of the delay. 
Because of the need to use these 





Fig 1.—VERs to oscillation of checkerboard target (45-minute heck £ Size, 96% contrast, 
14 x 14? display size, amplitude of oscillation 15 minutes, binocular viewing). Each 


record shows average of 512 responses. Record length: equals one p 
- oscillation at frequency shown by number at side. Calibration bar equals: e A Records 


period of stimulus. 





are from single normal volunteer; order of presentation: i is ; randomized. 
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- riis Bi pattern, 15-minute check | 


Phe: display size; display undergoes 
1 amplitude equal to one check size, 
-Ab ISS, frequency of display. oscillation. 


does angle; zero phase angle point is arbitrary 


jle cannot be measured. Bottom, relative 


Stimulus: oscillating “checkerboard: hod sa P e HG 
minutes, display size 14 x 14*. "Absci a. Co itr 
board pattern (C). Ordinate, ratio’ of VER amplitud. 


viewing to sum of VER amplitudes t for r monocular fi 
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Fig 4. —VER phase: angle árid amplitud 

normal (asterisk) and amblyopic (0) e 

angle esotropia. Checkerboard target, 

check contrast, 14 x 14° display size. a, 

display oscillation. Ordinates, (top) ise glo: : toro pha 
angle value is arbitrary since. absolute. "phase. angl an 
measured. Bottom, apude : rs 








M o inerdased the VER amplitude at 2Hz 
>. Previous studies of the amplitude and. 
- — phase shift characteristics. of. the. 
pattern evoked VER did not extend 
past 12 Hz and did not uncover the | 
evident - in in 
^. . - egotropie patients, the binocular VER 
amplitude was. generally only slightly 
larger than that observed when the 
normal eye viewed the target alone, 




























































C, 96 


Löss of binocular facilitation. Stim- 
nditions, abscissa, and ordinates 
ie in. Fig. 3. Top, Three different 
ubjects with. small-angle esotropia and 
some. degree of amblyopia in deviating 
ye. Bottom, Two normal subjects with 5 
| rism diopter prism. placed base up before 
-one eye to.cause diplopia. Solid lines are 
approximations. of normal curves taken 
Trom data shown in Fig 3. 








aisirapiions, the term "apparent de- 
lay" seems appropriate. Figure Vi 
suggests that there are two "systems" 
carrying. information to the cortex 
vith two different apparent delays, 
e, à long latency system that is best 








-mear 6 Hz and that is characterized by 
in apparent delay of approximately 
“110 msec, and a short latency system 
that is best seen with higher frequen- 
-cy stimulation near 18 Hz and that is 
-characterized by an apparent delay of 
; approximately 50 msec.  — 


tively low frequency stimulation are 
. similar to those reported using stim- 
ulus alternation techniques and a fixa- 
-tion point,” except that a much faster 
Jeclir ein VER amplitude at frequen- 
less than 6 Hz is present. This 











‘geen with low frequency stimulation 


. fhe results shown in Fig 2 for rela- 


difference may result because no fixa- 
tion point was used. The subjects may _ 
| partly compensate. for low. frequency 
oscillations of the display by tracking . 
the display with. eye movements. (In 
one subjeet, the use of a fixation point | 
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short latency system, 


Fig 25 





VER amplitude in monocular vie 


tion of check contrast. The frequency 
of stimulation was 6.8 Hz. Nine 
normal subjects were used for this 
study. In general, the VER amplitude 
was nearly equal in the two eyes 
under monocular viewing conditions, 
and there was no measureable phase 
angle difference between the two eyes 
of any subject. Similarly, there was 
very little phase shift seen between 
monoeular and binocular VERs. The 
data show that at low check contrast, 
the VER amplitude resulting from 


binoeular viewing of the oscillating - 


checkerboard display is about 25% to 


30% larger than the sum of the monoc- | 
ular VER amplitudes for viewing the 


same display. This effect may be 
called binocular facilitation. The fail- 
ure of binocular facilitation at check 
contrasts greater than approximately 
30% results from the fact that the 
binocular VER saturates at or near 
this contrast level, while the monoc- 
ular VER continues to increase in 
amplitude with contrast beyond this 
level. . 

Figure 4 shows the VER amplitude 


and phase angle characteristics for a - 


smallangle esotrope, one of three 
such patients who was found to be 
suitable for this s:udy. This patient 
had an esotropia of approximately 6 to 


8 prism diopters and a modest degree .. 


of amblyopia in the right eye (one line 
of difference in Snellen acuity) The 
VER amplitude in the amblyopie eye 
is reduced compared with the normal 
eye with relatively low frequency 
oscillation of the checkerboard pat- 
tern, but it is equal to that of the 


. normal eye for higher frequency oscil- — 
lations. There is no measurable phase. | 
angle difference between the two 
eyes. The results for the other two _ 
small-angle esotropes were similar- i 
and suggest a selective. m 78.4 
response in the long dutem c , 
tem. . 


,». 


. Figure 5, tops compares ‘the binoc- 














Figure 3 shows the relationship. a n 
ung 
to that in binocular viewing as a fune- 





and monocular VER amplitudes 
yf the three esotropic. patients stud- 
ed. All three patients show some 
legree of loss of binocular facilitation 

the low. eontrast range. For these 


which suggests that an inhibitory 
component not present in normals 
may operate in these patients. . 

In order to decide if the failure of 
binocular facilitation was character- 
istic of the amblyopia that these three 
patients all had to some degree, or was — 
the result of ocular misalignment, two 


normal volunteers were studied using 


vertical prism to disassociate binoc- 


 ular vision and produce diplopia. The 


results are shown in Fig 5, bottom, 
and indicate that binocular . facilita: 
tion also fails under these conditions. 
Thus, the failure of binocular facilita- 


tion appears to be the result of binoc- 


ular misalignment per se. 
COMMENT 
The VER correlates to amblyopia 
have been reported by several workers 
although the results have not always 


coincided exactly. 
Lombroso et al* compared the VER 


-of the amblyopic eye to that of the 


normal eye in 22 subjects (checker- 
board pattern, approximately 1.2° 
check size, 60 x 40° display size, flash 
presentation with blank field control). 
Half of these subjects showed reduced 
"complexity" of the pattern response. 
If the blank field VER is subtracted 
from the pattern VER (the authors 
did not do this), the pattern specific 
components are reduced in amplitude 


. in the amblyopic eye and also differ in 
wave form from the normal eye. 


Dawson and co-workers, using 
flash presentation of a rather complex. 
pattern to produce a VER, were able- 
to show that in five of six amblyopes. 


there was a lack of sensitivity to defo- 


cusing the parom by several diop- 
ters. 
JSpekreiyie “and co-workers? re- 


ported the results they obtained from 





le well-s died ome am- |. 



















nute deik - size, 
y found t iat for 









"i 
le JER than did the rormal eye at all 
quencies of stimulation. With the 
minute cheek size stimulus, the 








.— threshoid than the no 





| P high frequency stimuk (20 to 30 Hz). 


| Appearance/ disappearance responses 





iei (20-minute check size, 3 
were. also sty 


3° display size) 





^. dis ippearance response of the am- 
. blyopie eye resembled “he response of 
normal eye to an annulus (inner 
‘diameter 3°, outer diameter 5?) of 
a checkerboard pattern, suggesting that 
the VER from the amliyopic ere may 





have originated from parafoveal stim- 


ulation. Moreover, when a steady high 
contrast. checkerboard pattern was 
presented to the ami leopic eye while 
simultenzoushy ‘recording the VER for 
pattern appearance disappearance 
from the normal eye, the VER was 

. reduced. The reductior of VER was 
slight when a 3? checkerboard field 
Vas used. but was considerable when a 
i rbeard field was 
ented to fue normal eye. The 
epic eye also = a fonde 































E eye vale a a range. of eus sizes. 


from 2 tc 100 minutes. The normal eye 
had i its a b Aij caue at a 











r displag size): X 
2 range of stim- — 
s frequencies from 2 to approxi- . 60-minute checks. Unlike Spekreijse 
tely 30 Hz, the ambiyopiceye hada etal, they found that the amplitude of 
the VER to 60-minute checks was 
greater in the amblyopic eye than in 


. the normal eye. 


ügher contras: threshold. for ` 


-amblyopic eye had a aigher contrast 

"nal eye for low | 
frequency stimuli (2 te 15 Hz) but the - 

same threshold as the normal eye for 


died. Beth were much | 

reduced in amplitude i in the amblyopic 
eye compared with the-normal aye. To 

some extent the appearance and 


ininüte checks while the. amblyopie 
. eye had a maximal VER amplitude for 


Arden” reported results for two 


 amblyopes using a pattern reversal 
: technique (checkerboard, check size, 
. and display size not clear) In one 

amblyope, the VER amplitude was 


reduced from that of the normal eye, 
and in addition there was a consid- 


erable phase difference between the 


VERs of the two eyes. In the second 


. amblyope, using 25-minute checks and 
a 15 x 15? field size, the VER ampli- 


tude was reduced in the amblyopic eye 


_ as compared with the normal, but with 


11-minute checks there was no differ- 


ence between the eyes. Arden et al^ 


reported the results of VER testing in 
a series of 42 amblyopes. A large 


number (but not all) of the amblyopie 


eyes had a reduced VER amplitude to 


pattern reversal (check size, display 
Size, contrast not clear from text) as 


compared with the normal fellow eye. 


Many also showed phase shifts be- 


tween the VERs of the two eyes. 
Yinon and colleagues" reported 
results from a study of 28 amblyopes. 
Flash presentation of checkerboard 
patterns was used. The VER ampli- 
tudes for all components were reduced 
in the amblyopie eyes as compared 
with the normal eyes over a wide 
range of check size (from 0.69? to 
5.52?, display size 27.5?, contrast not 
specified). There were also differ- 


ences in wave form. 


Freeman and Thibos" studied sub- 


jects with astigmatism who mani- 


fested "meridional amblyopia," ie, an 


increased threshold for grating detec- 


tion when the orientation of the 


grating was parallel to the meridian 


of greatest blur even after optical 
correction of the astigmatism. Using a 
grating pattern and pattern reversal 


techniques, they found reduced VER 


amplitude for gratings oriented paral- 


Jel to the meridian of greatest blur. 


.Lawwill et al'* studied amblyopes 
using a VER technique. This group 


ject. . used a 2.5-minute flickering light spot 







to generate the VER. A steady . 
-surround varying in size from 6.5 to 55 


aues was superimposed. The VER 
| amplitude was determir : 


om reported. ru appears de de a 
new finding in the study of pattern 
VER. - However, steterat workers pel 
















tion of the surround diamete T 
normal and amblyopic eyes, the ! 
amplitude first decreased an 
inereased as the surround - dia 
increased. In normal eyes, the m 
mum VER amplitude occurre 
10- to 13-minute diameter surro 
was used. In one amblyopic e eye 
minimum VER amplitude occu ét 
when a 30-minute surround diamete: 
was used. Lawwill et al. 
these results as. analogou 
"Westheimer fi metion” and cor 
that the size of. summatio: eld 
larger than normal in. the ambi 
eye. Us 

All the amblyopes that E 
had smaller VERs when- 
lating 15-minute checkerboar 
tern was viewed by the amb 
as compared with when it w 
by the fellow normal eye. H 
the reduced VER amplitu 
confined to the low frequency 
latency system and thus observ 
at an oscillation frequency near 6. 
In general, the difference in. am 
tude between the amblyopie 
normal eye at 6 Hz was correlated to 
the difference in visual acuity 
tween the two eyes At- highe 
frequencies of display oscillation (aj 
proximately 18 Hz for example), thei 
was no consistent difference in VE 
amplitude between the normal a T 
amblyopic eyes. And this was also true 
among the amblyopes whose VERs — 
were too small to: analyze at 6 Hz. A 
rare patient showed a difference in 
VER phase angle between the normal 
and the amblyopie eye when stimu- 
lated at 6 Hz, but most did not. The 
selective loss of VER amplitude in the 
long lateney system that character- 
ized the monocular responses. of the 
amblyopes studied here is intriguing. 
However, further. analysis cof this 
result must await a more thorough 
investigation of the Short and long 
lateney systems: in normals, which 
might relate them to o 





















































































































































ast i a “ Glosmhinute 
c size, pattern reversal), the bin- 
VER was approximately twice 
mplitude of the monocular VER. 
ound that both the monocular and 
cular VER saturated at a check 
rast of approximately 20%. Camp- 
and Maffei," using the pattern 
rsal of à grating as a stimulus, 
ted that for low contrast both the 
ocular and monocular VER ampli- 
es followed a. log-linear relation- 
contrast and that the binocular 
amplitude was shifted on the log 
t axis by an amount equivalent 
v. 2). Spekreijse's results thus 
rom those reported by Camp- 
d Maffei and both differ from 
sults reported here. In normal 
teers, I find that the binocular 

(15-minute checks, 6.8 Hz) satu- 
es at a substantially lower contrast 
han does the monocular VER and 
hat, at low contrast, the binocular 
VER is 25% to 30% greater in ampli- 
tude than the sum of the monocular 
VER amplitudes (binocular facilita- 
tion). Although the difference be- 
tween Spekreijse's results and those 
of. Campbell and Maffei might be 
attributed to differences i in technique 
(eg, checkerboard stimulus in one 
“case, grating stimulus in the other), 
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us the difference between my peste on 3 
i Spekreijse’ s are nct likely to have 
arisen in this way. It is possible that |. 


binoeular facilitation was uncovered 


in this study simply because it was — 


looked for with greater persistence 


and in a relatively large number of 


subjects. 


What may be the €— a | 


ical basis of binoeular facilitation? 
Pettigrew and co-workers’ studied 
binocularly driven single units in the 
cat’s visual cortex using prisms to 
adjust the relative positions of stimuli 
in the visual fields of the two eyes. 
When the prisms were adjusted so 
that the receptive fields of a single 
unit (one for each eye) exactly coin- 
cided in space, most binocularly driven 
single units showed either algebraic 
summation or facilitation for binocu- 
larly presented stimuli. If the prism 
setting did not result in coincidence of 
the receptive fields, then the response 
of the single unit to an appropriate 
stimulus was not significantly greater 
for binocular presentation than for 
monocular presentation (occlusion). 
Bishop'* has suggested that, in normal 


binocular vision, fusional vergences | 


may operate to maximize the number 
of single units whose receptive fields 
exactly coincide in space and thus to 
maximize the overall activity of the 
cells in the visual cortex. In monkey 
and presumably in man as well, some 
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single. units’ found’ in area. ut nl 
many single units in area 18 are 
| sidie binocularly.” p Some of these | 
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nits have properties similar to those 


| foundi in the cat under binocular stim- 


ulation.” Thus, one might expect that 


under binocular viewing conditions 


normal observers adjust the position 


of their eyes to maximize the number 


of units whose receptive fields exactly 
correspond in space, and thus show 
binocular facilitation. These facili- 
tated cells add a contribution to the 
VER that is not present under monoc- 
ular viewing conditions. If binocular 
alignment is disturbed either by a 
pathological process (strabismus) or 
experimentally (by the use of a 
vertical prism for example), then bin- 
ocular correspondence does not occur 
and no facilitation is seen. Indeed 
occlusion may result. This simple 
model predicts the binocular facilita- 
tion found in the normal VER and its 
failure when binocular vision is dis- 
turbed and the eyes are misaligned. It 
would be of obvious interest to study 
the binocular VER after compensa- 
tion of the esotropie deviation with 
prisms. | 
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Doppler Ultrasound Flow Detector 


Used in Temporal Artery Biopsy 


James S. Kelley, MD 


* A Doppler ultrasound flow detector 
can be helpful in performing a temporal 
artery biopsy. The anatomical! location of 
the arteries can be tracec on each side of 
the patient's head duringthe preoperative 
stage, and the flow pattern can be 
compared with the findings on simple 
palpation. Seiectien of a vessel for biopsy 
may thus-be influenced. The detector can 
also be used under sterile conditions to 
locate the artery when the injection of 
local anesthesia has made palpation 
more difficult, thereby facilitating dissec- 


tion of an adequate specimen. 
(Arch Ophthalmol 95:845-846, 1978) 


Re of the temporal artery is 
usually a simple procedure that 
is carried out under local anesthesia, 
and it is often done without admitting 
the patient to a hospital. Occasionally 
however, prolonged dissection is re- 
quired, and in some mnstances, the 
specimen obtained is msufficient for 
pathologic study. An ultrasonic flow 
meter can be a usefal adjunct in 
potentially difficult cases. Preopera- 
tively, this allows the surgeon to 
become familiar with the anatomy of 
the temporal vessels, thus supple- 
menting the usual examination by 
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palpation alone. The selected biopsy 
site can then be approached with 
confidence. The biopsy is then carried 
out according to standard tech- 
niques.^ The probe can again be 
applied under sterile conditions dur- 
ing the operation to facilitate dissec- 
tion when the tissues are fatty, 
edematous, or distorted by the local 
injections. 

Localization of the artery by ultra- 
sound is facilitated by the Doppler 
effect. The Doppler ultrasound probe 
has two transducers. One, when stim- 
ulated by an electric current, emits a 
continuous wave of ultrasound ener- 
gy. The sound is reflected from the 
tissue interfaces and received by the 
second transducer. If the tissues are 
stationary, the reflected sound will 
have the same frequency as the trans- 
mitted sound. However, if the trans- 
mitted sound strikes moving tissue 
(RBCs), the frequency of reflected 
sound will differ from transmitted 
sound in direct proportion to the rate 
of motion. Motion toward the trans- 
ducer is of higher frequency, and 
motion away from the transducer is of 
lower frequency. The difference be- 
tween transmitted (5 to 10 MHz) and 
received frequencies can be amplified 
to give an audible signal. Consequent- 
ly, cyclical changes in flow, such as the 
arterial pulse, can be heard to cause a 
corresponding cyclical sound pattern. 


The Doppler prebes are widely used 
as a noninvasive method of assessing 
arterial flow.^* We have found such 
probes (Figure) useful in performing 
temporal artery biopsy. 


MATERIALS AND METHODS 


A review of 24 consecutive temporal 
artery biopsies was carried out to deter- 
mine the approximate incidence of tech- 
nical difficulties. A Doppler ultrasonic flow 
meter, which is commonly used by anesthe- 
siologists and vascular surgeons, was then 
employed prior to and during a separate 
series of 20 consecutive temporal artery 
biopsies. 


One model of Doppler ultrasound device. 
Note double transducers in probe tip 
(arrow). Tip size is approximately 1 cm. 
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ral artery biopsies (those made with- 
out the flow meter), most seemed to 
proceed smoothly. In three cases, 
i0wever, the procedure lasted two 
hours or more, and in two other cases, 
the specimen was insufficient. Al- 
: though this was a small series with 
surgery performed by a variety of 
surgeons, it indicates that some tech- 
nical problems were encountered in 
roughly 20% of cases. : 

. During. the second set of biopsies, 
the preoperative use of the ultrasound 
flow meter caused no complications 
and took little (less than ten minutes) 
me in most cases. The: pulse was 
located in three general. areas: (1) in 
front of the ear just above the 
zygoma, (2) sd above the lateral 
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eanthu and LE over the. tem 


heard with the. ae metet, ds hs 
other cases, the pulse was more easily 
or primarily detected with the flow 
meter. With care, a complete outline | 
of the arterial circulation could be 
constructed. During surgery, although 


the large diameter of the tip did not 


allow pinpoint aceuracy, the general 
direction of the vessel could always be 


determined. There were two cases in 
which the pulse, easily located just 
prior to the injection of local anesthe- 
sia, seemed te disappear with the 
injection of a solution that contained 
high dilutions of epinephrine. hydro- 
chloride. This was found by palpation, 


ultrasound, and direct visualization. 
The time that was taken fer the — 


biopsy itself was always less than one 


hour, and the tetai operating time was | 


more than ome hour in only five 
cases. 





Ci IMME iT | 

The Doppler technique, as an 
adjunct to temporal artery biopsy, 
may be extremely useful. to the 
surgeon. It supplements his informa- 
tion about the exact Joeation of the 


vessel and supports his knowledge of — 
the usual anatomy of the artery’ and 
T: Ophthalmol Otolaryngol 18112-1883, 1974. 


his examination of the patient by 
palpation. The s 
who require biopsy is very thin with 
prominent vessels. Here, the ultra- 
sound may be superfluous. In others, 





however, the skin is thicker and the - 
arteries small and difficult to palpate. 


In these cases, the ultrasound can be 
particularly useful 


- may t become difficult t to locate because 
of edema, hemorrhage, or ‘injection of 
- epinephrine given for local effect. The 
< probe ean speed the dissection by indi- 

cating the direction of the arterial 


skin of many patients 


Although only 














































pulse. Because of the size of the trans- 


. ducer, the accuracy is not. absolute. It 
- does, however, indicate a fruitful area 
for exploration. 


An interesting additional finding in 


| applying. the Doppler technique at 
surgery was the apparent, complete 


loss of pulse in patients following the 
injeetion of local anesthesia that 


contained 1:100,000 epinephrine hy- 


drochloride. This was transient, ten to 
15 minutes at the most. It had no ill 
effects locally and may even aid the 


preliminary dissection. However, it is 
interesting to speculate on how such 
"flow changes may affect the eye, 


when epinephrine is used in the retro- 
bulbar local anesthesia for elderly — 
patients. When the arteries are al- _ 
ready partially compromised, there 


may be at least a transient decrease in 
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ack. The amount 
gent that wes used 
derably less than the íntrave- 

tox dose in bath ‘cases. No retro- 
ulbar: hemarrhage resulted. The prob- 
jle cause of seizures. was inadvertent 
Injection oficcai anesthedc directly to the 












uos CNS via the aphthaimit artery or its | 


= (Arch Ophfhaimol 38:837, 1978) 


| search of the  iterature has 

à revealed only one reference to 
occurrence ef convulsive seizures after 
retrobulbar injection of local anes- 
theties. in 1965 Cibis' stated that, of 
: | 1,000 patients who 
- bulbar bi 











and were eantrolled by an intravenous 
(IV) barbiturate. We have encoun- 
“tered two similar episades. 


REPORT OF CASES | 
CASE 1.—À 78-year-old man (weight, rit 


kg) was admitted for scleral buckling for 


retinal detac* ment. Past medical history 
was mnconeonizribatory except for mild 
hypertension that was reated with a 
mixture ef tri&mterene nd hydrechloro- 
thiazide /(Dyszide) Results of physical 
examination and laboratory studies were 
unremarkable Premedication consisted of 
" hydroxyzine .Vistaril IM) hydrochloride 
NEG phone (Eumorphsn) hy- 
"i droekloride ©. 5 EN anë intramuscular 
(IM) atropine sulfate (06 rig). After IV 5% 










dextrose in lactated Ringer's solution was. 


Started and monitors were placed, a retro- 
bulbar injection of 3 ml of 2% lidocaine 
(Xylocaine) kydrochloride (60 mg) with 
bas wine (Adrenaliny hydrochloride 










20 attempt at aspiration before i injec- 
however biood was: present in the 
. meedle st the end of injection. At needle 
. withdrawal, 2 grand mel seizure with 
-.respiratery obstruction developed in. the 
patient. 
Airway eorzrol was obtained, and oxy- 
gen was admnistered manually via face 
zn mask. Five icd of IV diazepam 











septedifor STIRPE he 30, 1977. 
"i ‘tae Departments of ; Anesth 
r5 = aiio Un ane 
















received retro- . 
ock, convulsions and respira- 
. tory spasm developed in one patient : 


Di wae given hy the surgeon. There 







B (Valium) was administered, and the eon. — l 


vulsion was controlled within three min- 


supplemented by a subtenial injection of 


lidocaine hydrochloride (40 mg) during | 


surgery. 


Case 2.—A 72-year-old man (weight, 80. 


kg) was admitted for scleral buckling for 


retinal detachment. Past medical history 
_ ineladed hypertension that was treated by 


a combination of methyldopa and hydro- 
chlorothiazide (Aldoril), radical excision of 
malignant melanoma of right leg, and exci- 
sion of salivary gland cancer followed by 
cobalt treatments. Results of physieal 
examination and laboratory studies were 
unremarkable except for hypertension 
(blood pressure, 170/90 mm Hg). Premedi- 


cation consisted of hydroxyzine hydrochlo- 


ride (25 mg), oxymorphone hydrochloride 


(0.5 mg), and M atropine sulfate (0.4 


mg) 


. After IV 5% dextrose 


tors were placed, a retrobulbar injection of 


9 m! of a solution that contained bupiva- 
caine hydrochloride (7.5 mg), lidocaine 


hydrochloride (72.5 mg), and epinephrine 
hydrochloride (1:200,000) was given by the 
surgeon. There was no return of blood on 


aspiration before injection, but the patient 


moved during injection. On withdrawal of 
the needle, a grand mal seizure with respi- 
ratory obstruction developed in the pa- 
tient. 


Airway control was obtained, and oxy- 
gen was given manually via face mask. 


Diazepam (5 mg) and IV thiopental (Pento- 


thal} sodium (50 mg) controlled the seizure 


within three minutes. Surgery was post- 
poned. Results of neurologic examination 
were normal. Brain scan was normal, but 
on the following day, EEG revealed diffuse 
delta bursts which are consistent with a 
convulsive disorder. Treatment with phen- 


ytoim sodium was started, and surgery was | 


performed uneventfully under general an- 


esthesia two days later. 


COMMENT 


The conditions of these patients - 


demonstrate the rare occurrence of 


convulsions after retrobulbar block, 
probably due to inadvertent injection - 
-of local anesthetics directly to the 
‘CNS via the ophthalmic artery or its - 
sheath. The ophthalmic artery, which 
springs from the internal carotid 
artery, usually traverses the orbit - 
above the optic nerve; however, in 15%- - 


ebecca C. Ramirez, MD; Isaac Boniuk, MD 


ot patients, it | passes. below. the opt 


. nerve? in the region where ret bulb 
utes. Results of neurologic examination 


and ECG were normal. Surgery proceeded 


ease of convulsicns: during -stel 
"without incident; the retrobulbar block was g TO 


.the vertebral. artery. This eompl 
A tion has often been ascribed to hyp 
| sensitivity. A : 


convulsive therapy, or ingestio 
 nothiazines or tricyclic antidepre 


seizures; there was no obvious- 


| damage or cerebral artérioscléronis | 
| in lactated | 
Ringer’ s solution was started and moni- 


tion to be associated with obvious: 


with resuscitative means at hand - 


Bupivacaine hydrochioride—- Marcaine Hy- | 


Sciences Monographs and Conferences, Boston, | 
Anatomy, ed 10. London, Oxford University 


| complieation during stellate ganglion block: A . - 
. ease report. Can Anaesth Soc J 11:640-642, 1970. 


















blocks are usually given. A simil 















ganglion block has been repo ‘ted 
which there was probably injeeti 











Iti is dcin s that t the Bone us 
























resi There m ir histhby i 
these patients of epilepsy, alcoholi: 
withdrawal of barbiturates, electr 


eoncomitant medications such as 





sants which are known to  potentiat a1 





either patient. Stress is an unlike] 
cause of the seizures since both 
patients were wel! premedicated an 
calm; however, stress convulsions* 
cannot be ruled out, especially in 
patient 2, in whom subsequent EEG 
abnormalities were found. Although 
one might expect intra-arterial injec- 


retrobulbar hemorrhage, this was not. | 
clinically evident early or late in P 
either patient. : 
These cases indicate the cava 

ity of having an IY route established 
before ^ undertaking retrobulbar: 
blocks. | 

. Nonproprietary Name 

and Trademark of Drug 


drochloride. 
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1,288 REASONS WHY YOU 
CAN FIT MORE PATIENTS WITH 
SOFT CONTACT LENSES. 














Plus powers ar» now available, giving you the 
‘widest selection of thin, soft lenses to meet your 
fitting needs. 


Minus 20 to plus 20 in quarter-diopter 
steps... four base curves... two diameters. That 
adds up to 1,288 lens parameters. And this means 
mcre of vour patients can now benefit from the 
advantages of the tain, lathe-cut HYDROCURVE® II 
(bufilcon A) contact lens. 


Excelent vision, comfort, good mechanical 
strength, and reduced flare are important features 
of the HY DROCURYE II lenses. Because of their 
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HYDROCURVE I 
(bufilcon A) 


CONTACT LENSES. 





minimum center thickness and controlled edge 
contours, these lenses provide maximum flexibility 
and uniform fitting characteristics over a wide 
range of powers. 


HYDROCURVE II gives you 1,288 unique 
lenses. That's a lot of reasons for you to prescribe 
them. And to make it convenient for you, a modest 
size trial set can be furnished to aid you in select- 
ing the best lenses for your patients. We also offer 
a wide range of accessory items and patient care 
products. Call direct for all of your soft contact 
lens needs. 


SOFT LENSES, INC. 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC. 


8006 ENGINEER ROAD * SAN DIEGO, CALIF. 92111 
(714) 277-985 3 


TOLL FREE NUMBER (800) 854-2790 
IN CALIFORNIA (800) 542-6000 


FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGES 
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co MR 1-Dimethyi. Sroxobutyfi ácryla ri , and | ICT 
. polymer is a 3-dimensional. network of. copolyn mer c ains 

^. trimethylolpropane trimethacrylate: crosslinks: ata density of about 

-ione crosslink for every 1400 monomer units. It consists of 5596 

-bufilcon A and 45% water when immersed in normal saline. - 


-ACTIONS — In its hydrated state a HYDROCURVE II Contact Lens 
_ becomes. soft and pliable. When placed on the human cornea the 




































cal ametropias. The material has a refractive index of 1. 43. 


‘INDICATIONS — 'HYDROCURVE II Contact Lenses. are. indicated 
for the correction of visual acuity in persons with nondiseased eyes 

who have spherical ane refractive astigmatism of 1.50 
a n less and/or corneal astigmatism of 2.00 diopters or 








; CONTRAINDICATIONS — HYDROCURVE II Contact Lenses are 
: contraindicated by the presence of any of thefollowing conditions: 
.- t, Acute. and subacute inflammations of the anterior segment of 
(es the eye. 
.2. Any eye disease which affects the cornea or conjunctiva. 
K . Insufficiency of lacrimal secretion. 
4. Corneal hypoesthesia. 
. 5i Any systemic disease which may affect the eye or be exagger- 
|. ated by wearing contact lenses. 
cf WARNINGS: 
< Medicaments and Eye Drops: The HYDROCURVE Ii Contact Lens 
must be stored ONLY in BOILNSOAK® Sterile Preserved Saline 
` Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No ophthalmic solutions or medicaments, including 
conventional hard contact lens solutions, cam be used by HYDRO- 
URVE II Contact Lens wearers prior to or while the lens is in 








prac 
“solutions. BOILNSOAK or FLEXSOL, the recommended cleaners 
SOFT MATE? or PREFLEX*, NORMOL® Rinsing Solution or the 
^' recommended lubricating solution ADAPETTES® may be used on 
. the HYDROCURVE II Contact Lens. 
a Abrasions. and infections: tf the ‘ens becomes less comfortable to 
the wearer than when it was first placed orm the wearers cornea, 
this may indicate the presence of a foreign body. The lens should 
be removed immediately and the patient examined. If any corneal 
abrasion, ulceration, irritation: or infection is present, a physician 
should be consulted immediatelv. 
Aphakic Patients: Aphakic patents should not be fitted with 
HYDROCURVE II Contact Lenses during the: postoperative period 
until, in the opinion of the surgeon, the eye kas healed completely. 
Lens Care Regimen: Patients must adhere io the recommended 
daily lens care regimen of HYDROCURVE II Contact Lenses. Fail- 
ure to follow this procedure may result in development of serious 
ocular infections. 
Wearing Restrictions: The HYDROCURVE II Contact Lens should 
be removed before sleeping or swimming or in the presence of 
noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be re- 
moved until the condition subsides. 


PRECAUTIONS 
Storage: HYDROCURVE II Contact Lenses must be stored ONLY 
in BOILnSOAK or FLEXSOL Solution. If lef! exposed to air, the 
lenses will dehydrate. If a lens dehydrates, it should be Soaked 
ONLY in BOILnSOAK or FLEXSOL Solution until it returns to a 
soft, supple state. 
Cleaning and Disinfection: HYDROCURVE II Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does not 
replace the other, CLEANING is necessary to remove mucus and 
film from the lens surface. This can be accomplished by using 
either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation 
of the lens care procedures should be made. 

DISINFECTION with a HYDROCURVE Patient Disinfection Unit 
and BOILnSOAK Solution has been tested microbiologically and 
shown to be an effective disinfection procedure for HYDRO- 
CURVE II Contact Lenses. 

HYDROCURVE II Contact Lenses must be cleaned. daily with 
SOFT MATE or PREFLEX. Fresh BOILnSOAK Solution must be 

. used daily for storing the lenses. The HYDROCURVE Carrying 
. Case must be. emptied and refilled with fresh BOILASOAK Solution 
each time the lens. is stored. 

H a HYDROCURVE Patient Disinfection Unit is not available 
for disinfection of the lenses, the lenses must be boiled in. ner 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL lias been tested micro- 

- biologically and shown to. be an effective disinfection procedure 
for HYDROCURVE II Contact Lenses. HYDROCURVE II Contact 
Lenses must be-cleaned and rinsed daily, er after wearing, with 


emptied and refilled with fresh FLEXSOL prior to disinfecting the 
lenses. Fresh FLEXSOL must be used daily for aera, and dis- 
infecting. the lenses. 


WARNING: DO. NOT MIX OR ALTERNATE THE DISINFECTION 
AN GE SYSTEMS. FLEX OL SHOULD NOT BE USED 





hydrated lens acts as a refracting medium të compensate sphere — 


ie on the eye. Only the recommended disinfectant soaking | 


" CAUTION: FEDERAL LAW PRO 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must be - 


-o "US. Pat. 3,965,069 


Cosmetics. dotions, “soap Té. PE Sea 
tact with the lenses since eye irrit: E hair spray is 
used while the lenses are being worn, the eyes must be kept. closed 
until the spray has settied. | : 
Fluorescein: Never use fluorescein "while. the ‘patient is wearing 2 
the lenses because the lenses will become discolor 2 

Hüorsscemn is: used, flush the eyes wn nona 1 $ 











irreversibly: 


ADVERSE REACTIONS — Serious ` corneal damag inay ORN 
from wearing a lens which has been soaked in a conventional hard 
contact lens solution containing preservatives which: Should not 
be used with soft hydrophilic contact lenses. 

Eye irritation may occur within a short time after putting’ on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to. an. eya as a result of the patient 


sleeping while wearing the lens, or wearing a hypotonic jens. ifa 


lens adheres for any reason, catients may be instructed to apply a 
few drops of. BOILNSOAK Solution or ADAPETTES and wait until 
the lens moves freely before removing the lens. 

. Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. Re- 
moval of the lenses and a rest period of at least one hour generally 
relieves these symptoms. 

Excessive tearing, unusual aye secretions, and photophobia are 
not normal; if these symptoms occur, the patient shouid be ex 
amined to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE II (bufilcon A) 


Contact Lenses. For a detailec description of the fitting technique, 


refer to the HYDROCURVE Fitting Guide, copies of which are avail- 
able from: Soft Lenses, Inc., 8006 Engineer Road, San Diego, 
California 92111. 

WEARING SCHEDULE SHOULD BE DETERMINED BY TH& EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 












Maximum Wearing Time Maximum Wearing Time 


Day (Continuous Hours) Day (Continuous Hours) 

i 4 3 8 8 
| 2 3 9 8 
| 3 4 10 10 
| 4 4 11 12 
| 5 6 12 14 

6 6 13 15 
| 7 8 14 all waking hours 
i 


There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the initial daily 


wearing schedule should be stressed to the patient. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a HYDROCUFVE Patient Care Kit and fully under- 
stands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient health and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normai saline solution. The glass vial is marked 

with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDROCURVE Patient 
Care Kit. 

The HYDROCURVE Patient Care Kit is a package required for 
lens cleaning, disinfection, and storage, consisting of the following: 


HYDROCURVE Transfer Unit (basket) oaran Cat. #1001 
HYOROCURVE Carrying Case ....... sss. Cat. #1002 
HYDROCURVE Patient Disinfection Unit .............. Cat. #1003 
BOILNSOAK® Sterile Preserved Saline Storage Solution. . . Cat. #1064 
SOFT MATE? Sterile Cleaner (optional) or...... cut ut .. Gat. #1006 
PREFLEX® Sterile Cleaner (optional)........ awsaxewwss Cat #1018 
ADAPETTES® Sterile Lubricating Solution......... n.. Gat. #1047 
Patient instructions ...........-.02 cece eee eerie Cat. #1025 


Chemical Disinfection HYDRCCURVE Patient Care Kit is a package 
required for the chemical method of lens cleaning, disinfection 
and storage and consisting of tne followi ing: 








PREFLEX® Sterile Cleaner;...... Prisc e berPon DAL 81016 
NORMOL? Sterile Rinsing So! ution Moeweziasaake. Gat. #1017 
FLEXSOL® Sterile Solution for Disinfectio and Storage .. . Cat. #1018 
ADAPETTES® Sterile Lubricating: tior s... Cat. 81047. 
HYDROCURVE Twin Case ....... .. Cat. #1054 


Patient instructions ...........5: DT i > ` Cat. #1025 
OHIBITS S DISPENSING v WITHOUT A 





PRESCRIPT ION. og 
Soft Lenses, inc: 
l : ^ B006 Engineer Road. 
m = San Diega; Ç California Sur 
HYDROCURVE® 


Soft Lenses, inc. 









Keeler on Color. 


Because you have different kinds of patients, Keeler offers two spe- 
zially-designed color vision tests. Neither requires literacy on the part 
of the patient, nor special training on the part of the tester... both are 
sffective, quick means of determining color vision deficiencies. 


The City University Color Vision Test 
The City University Color Vision Test pro- 
Att vides the doctor with a more comprehen- 
The Guy’s Color Vision Test Š sive testing method. A series of Munsell 
Pn excellemt test fcr pre-school and eh paper samples, each containing one central 
scnool-entry age children, the L oe | and four peripheral color dots, are shown 
Guy's Colar Vision Test uses plas- ' < to the patient. The subject is then asked 
tic, cut-out letters as shapes for 0553-7 d to identify which peripheral color dot 
tne patient to identify. The child ^ i most closely matches the dot at the cen- 
is shown a page, then asked to ter. A “normal” response is provided for, 
point to the as well as responses to indicate a pos- 

letter that sible protan, 

appears on deutan or tri- 

the page. tan confusion. 

Record The set also 

charts are includes rec- 

included. ord charts. 


Que emen 


"v « 


wy 


n 


, 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
| Ce € [ Philadelphia + New York « Boston ° Los Angeles * Chicago * Houston « Atlanta - Cleveland 


E - : Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
with the future in sight 


















































ziena! ime act of accommodative esotropia on a 
d ^ot necessarily be followed by the 
H Se urgeryor the inconvenience and problems 

> with wearing and caring for prescription 
ne age ie frequently used in the diagnosis of the 
E me agent that can be used to correct 
factor without inconvenience to 














mee you scor mnadai | 


nesis...One drop of PHOSPHOLINE IODIDE 
: died ici! in each eye prior to AM ki for 
















t. porca decidi NN TIE 
: er continued use of PHOSPHOLINE 
1 ; ficient to correct the problem, 
p drüd ds well tolerated. PHOSPHOLINE 
s by altering the accommodative conver- 
mmodation relationship in a favorable way, 
| Si ons optained v less accommadative 








em. ary, eoe use of 
NE ICD DIDE may hep correct a residual 


BRI EF SUMMARY 


|. medications during pregnancy has not been establish 


| receiving anticholinesterase medication because ot pos bi 










(For full prescribing intr ation, see package circular). 
PHOSPHOLINE IODIDE* | E orate 
(ECHOTHIOPHATE IODI IDE FOR. OPHTHAL ic SOLUT io 
PHOSPHOLINE IODIDE is along- -acting cholinester se inhib- 
itor for topical use. : 
Indications: Glaucoma -- Chronic open-angie’g i 
Subacute or chronic angle-closure glaucoma afte ridec 
where surgery is refused or contraindicated. Certain no 
secondary types of glauc oir &, especially glaucoma folo: 
cataract surgery . 

Accommodative esotrapia— — Concomitant esotropias w A 
significant accommodative component. ate 
Contraindications: !. Active uveal inflammation. i 

2. Most cases of angle-closure glaucoma, due to the p po 
of increasing angle block. . 

3. Hypersensitivity to the act ive Or inactive ingredients 
Warnings: 1. L/se in Pregnancy: Safe use of anticholines 

























has the absence of adverse effects on the fetus or on tha 
tion of the neonate. 

2. Succinyicholine shou id ae administered only wit grea 
caution, if at all, prior to or during general anesthesiato patien 






respiratory or cardiovascular collapse. ; | 

3. Caution should be observed in treating. glaucoma 
PHOSPHOLINE IODIDE on patients who are atthe same: 
undergoing treatment with systemic anticholinesterase medi 
tions for myasthenia gravis. because of ae adverse idi 
effects 






ot PEA i 
2. Where there is a qu iescent uveitis ora history’ oi thi 
tion, anticholinesterase therapy should be avoided or 
cautiously because of the intense and persistent | 
clary muscle contraction that. may occur i 07 en ee 

3. While systernic effects are infrequent. proper ise ort 
requires digital compression of the nasolacrimal ducts 
minute or two following instilletion to minimize. drainage. inti 
nasal chamber with its extensive absorption area. The hand 

should be washed immediately following instillation: . 

4. Temporary discontinuance of medication: Ss 
salivation, urinary incontinence, diarrhea: profuse sweatir 
muscle weakness, respiratory difficulties, or cardiac in i E ifie 
occur: 












warned a the A dditivo epic. effets positi e i rom absorplio 
of the pesticide through the respiratory tract or skin. During 
periods ofexposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing Changes: may. be 
advisable. "ue 
6. Anticholinesterase drugs should be used with extreme i 
caution. if at all, in patients with marked vagotonia: bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer: pro: 
nounced bradycardia and hypotension, recent myocardial. ^u 
D epilepsy. parkinsonism, and other disorders. that may Xu 
espond adversely tó vagotonic effects. E 
E: Antichcolinesterase drugs a^iould be amployed prior to pos ; 
ophthalmic surgery only as a considered risk because or the: 
possible occurrence of hyphema Wh 
8. PHOSPHOLINE IODIDE f echothiophate iodide) shoul d bà E 
used with great caution, if at all! where there is a prior history of 3s 
retinal detachment. ni 
Adverse Reactions: 1 Although the relationship. if any, of retinal "E 
detachment to the administraticn of PHOSPHOLINE IODIDE ^ 
has not been established, retinal detachment has been. reported ae 
in a few cases during the use of PHOSPHOLINE ODIDE in Sow 
patients without a previous history of this disorder. 2 
2. Stinging, burning. lacrimation, lid muscle twitching, ^ dy 
conjunctival and Cilary redness, browache, induced monan with v 
visual blurring may occur. ui 
3. Activation of latent iritis or uveitis may occur | e 
4 Iris cysts may form, and if treatment is continued, may.” 
enlarge and obscure vision. This occurrence is more ied 
children: The cysts usually shrink.upon discontinuance of the 
medication. reduction in strength of the drops or: frequency o 
instiflation. Rarely, they may rupture or break free into the- 
aqueous. Regular examinations are advisable when the drug 
being prescribed for the treatment of accomimodative esotro 
&. Prolonged use may cause oonjunctival thickening, ob 
tion of nasolacrimal canals. ` 
6. Lens opacities occurring in Satients under treatment for 
nd with PHOSPHOLINE ODIDE have been reported 
and similar changes have been produced experimentally im 
nor dbn monkeys. Routine examinations should accompany 
clinical use ofthe drug. . 
7. Paradoxical increase in intraocular pressure may follow: 
anticholinesterase instillation. This may be alleviated by prese 
ing a sympathomimetic mydriatic such as phenylephrine.: 
Overdosage: Antidotes are atropine, 2 mg parenterally, 
PROTOPAM® CHLORIDE (pralicoxime chloride), 25 mg. per 
intravenously; artificial respiration should be given if necessa 
How Supplied: Four potencies are available. 15mg package: | 
for dispensing 0.03% sotutior: 3.0 mg package for 0. 06% . 
solution; 6.25 mg package for 0.125% solution: 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporate 
adjust pH during manufacturing), chorobutanol {chloral de 
tive y, mannitol, boric ac m ánd exsiccated sodium mie G 
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Retinal Pigment Epithelial Window Defect . 


Deborah D. Keno, MS, W. Richard Green, MD 


e The clinical and histopathologic fea- 
tures of a solitary retinal pigment epithe- 
lial window defect are presented. Fluores- 
cein angiography disclosed an area with 
early choroidal fluorescence but no late 
staining. Histopathologic studies showed 
an intact but attenuated retinal pigment 
epithelium with partial to complete loss of 
melanin granules, partial atrophy of the 
photoreceptor cells, and sclerosis of the 


cent area early in the angiogram, 
coincidental with initial choroidal fill- 
ing; (2) no change in size or shape 
during middle phases of the angio- 


- Accepted for publication Aug 31, 1977. 
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gram; (3) complete disappearance in 
the angiogram when fluorescein 
leaves the choreidal circulation. Krill 
et al? noted that the brightness of the 
fluorescence through the defect varies 
with the passage of time. 

These lesions can be seen in various 
conditions that cause partial degener- 
ation and depigmentation of the RPE, 


follow-up of a patient with glaucoma 
and gout. We present a correlation 
between the premortem findings and 
the histopathelogic features, as well as 
a two-dimensional reconstruction, to 
scale, of this lesion in the left eye of 
the patient. 


MATERIALS AND METHODS 


The patient was studied ophthalmoscopi- 
cally and by fluorescein angiography. The 


latest fluorescein angiographic study was 
carried out two years before death, and the 
last ophthalmoscopic examination was six 
months prior to death. Both eyes were 
obtained postmortem; the RPE defect of 
the left eye is herein discussede 

The left eye was opened in the horizontal 
plane. The central pupil-optic-nerve por- 
tion of the globe was dehydrated, embed- 
ded in paraffin, and 500 serial sections of 8- 


E. choriocapillaris. such as inflammation of the choroid, ^ y thickness were prepared through the 
E (Arch Ophthalmol 96:854-856, 1978) sub-RPE neovascularization, and dis- optie nerve head and macula, with moni- 
E ciform lesions. Gass' observed the toring of unstained sections for the foveola 
E. oeeurrenee of RPE window defects and RPE defect. Staining included hema- 
s o-called window defects in the with drusen, when he described focal toxylin-eosin, PAS, and Van de Grift. 
EC retinal pigment epithelium ^ areas of fluorescence that remain Selected sections in the area of the RPE 
E (RPE) are discrete areas of increased constant in size and shape, reach a defect were bleached with’ posse 
E. fluorescence that appear early and peak in the first minute after fluores- ied a siete OEA 
E. disappear in the late p hase of fluores- cein injection, and rapidly fade with micrometer in one ocular. The distance of 
E ge T giography . This DOCE has the background choroidal fluores- the RPE lesion from the disk margin and 
E been interpreted as OWHIE to fluores- cence. Gass further noted that these center of the foveola, and the extent of the 
E cence of the choroidal circulation, ^ areas correspond to areas where drus- defect were measured, recorded, and then 
3 which is normally screened out by the en deposition is subjacent to a thinned plotted on graph paper. Every second to 
j. RPE? If the RPE has become atten- and depigmented RPE. Window de- 

$: uated and depigmented, the fluores- fects have also been observed in fluo- 

E cence of the choroidal vessels will ^ yescein studies of diseases that affect 

[o show through in that area." Yannuzz the RPE, such as rubella retinitis 

E and associates? used the term "trans- Re Se re BEE nila aeai dep Kg 

E. mitted fluorescence” to describe the ^ eration, and texie phenomena, such as 

Es same phenomenon, and they outline ^ thoridazine chorioretinopathy.’ 

b the distinguishing characteristics as A window defect in RPE was noted 

A follows: (1) appearance of the fluores- in the course of the ophthalmologic 





Fig 1.—Ophthalmoscopic appearance of 
left macula with area of slight depigmenta- 
tion (arrow). Photograph taken two years 
before death. 


RPE Window Defect—Keno & Green 





Fig 2—Fluorescein angiogram at 16 seconds showing early 
fluorescemce o! retinal pigment epithelial window defect 
(arrow). 


Fig 3 —Fiuorescem angiogram at 41 seconds showing loss of 
most fluccescenc» in area of retinal pigment window defect 
(arrow). 





Fig 4.—Arsa nea: center of retinal pigment epithelial (RPE) 
window defect showing flattening of epithelium, reduction of 
number of epithelial nuclei, and partial loss of pigment granules. 
Arrow-ma«s juncton between relatively normal RPE (to left) and 
RPE window defect (to right). (Bleached with potassium perman- 
ganate for five mirutes; hematoxylin-eosin, x 400). 
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Fig 5.—Choriocapillaris (arrows) in area of retinal pigment epithe- 
lial window defect shows loss of endothelium (PAS, x 900). 





Fig 6.—Area of artifactitiously detached retina corresponding to 
zone of retinal pigment epithelial window defect. There is thinning 
of outer nuclear layer (between arrows) and inner segments and 
loss of outer segments of photoreceptor cells (hematoxylin-eosin, 


x 260). 
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Window defect in 
retinal pigment epithelium 






Fig 7.—Two-dimensional reconstruction map from study of serial 
sections showing size, shape, and location of retinal pigment 
epithelial defect. 
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j segments, 
i ee of the. photoreceptor cells 





fifth section through the defect was. repre- 
me in two-dimensional reconstruction. 


. REPORT OF A CASE 


$ “The patient was a 64-year-old man who 


died from a cerebrovascular accident. He 


ad been receiving colchicine and proben- 
Benemid) for several years for treat- 


'ell documented since 1954, at which time 
iyopia. (-6. 25) was s correctable to 20/ 15i in 


n 1966, : a localized area of depigmenta- 


the foveola in the left eye (Fig 1). 
luorescein angiography Gisclosed tbe area 
ighten early in the choroidal phase (Fig 
but there was no late staining (Fig 3). 

epeat. ophthalmoscopie examination 
nd fluorescein angiography during the 
tt five years disclosed no changes in this 





are except for slight enlargement. The 








E in the remaining macular area of the 
o in ei right eye had a m 


| MicROSCOPIC OBSERVATIONS 


The points. of interest relative to 


— this report include the finding of an 
-area of partial atrophy of the RPE. 
— Five hundred serial sections through 
the disk, foveolar, parafoveal. and 
^^ perifoveal areas were prepared, from 
~ superior to inferior positions. The disk 
- was present in serial sections 215 
through 415. The RPE defect was 
present in serial sections 255 through 
810. The RPE in this area was intact, 
‘but was slightly flattened, had fewer 
and irregularly spaced pale-staining 


uclei, and had partial loss or absence 


of melanin: pigment granules (Fig 4). 
The subjacent choriocapillaris in the 
-central portion of the lesion appeared 


o be sclerosed and without endothe- 


lium. (Fig 5), and there were no 


T) 'throeytes. present in the lumina as 
oted elsewhere. The cverlying retina 
howed partial loss of the outer 
clear layer, thinning of the inner 
and loss of- the outer 
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ent of gout. His ocular history had been — 


n was ‘observed just superior and nasal - 





| e Fic ig 6). ‘The RPE that surrounded the 
RPE defect showed oceasional cells 
| with larger-than-normal-sized pig- 





ment granules that were spherical in 


shape. The remainder of the retina 


was not remarkable. There were only 
minimal changes of arteriosclerosis in 





ent in the choroid of both eyes. Scat- 


tered small drusen were observed in 
the posterior pe:e, and these presum- - 


ably aceounted for the numerous 
hypopigmented lesions noted ophthal- 
moscopically. Two-dimensional recon- 
struction of the arez in the posterior 
pole from the study of serial sections 
Hlustrates the size and location of the 
RPE defect (Fig 7 7). 




















The localized RPE defect that was 
ebserved clinically in this patient 
proved to be an area where RPE cells 
were intact but thinned, fewer in 
aumber, and with partial to total loss 


ef pigment granules. There was an 


associated partial joss of photore- 
eeptor cells, anc selerosis and loss of 
subjacent chorioeapillaris. On the ba- 
sis of this study, tedetermine whether 
the choriocapillaris changes were pri- 
mary or secondary is not possible. We 
prefer the interpretation that the 
choriocapillaris ehanges were primary 
and that the RPE cell and photore- 
eeptor cell changes were secondary. 
The fluorescein angiographie defi- 
nition cf the RPE window defect is a 
lesion that allows ehoroidal fluores- 
eence to be seen, but does not usually 
show late staining from leakage. The 
lesion in this patient demonstrates 
one type of RPE defect, ie, a defect in 
which the RPE is intact but atten- 
gated, and in which there is a loss of 
granules and zn association with a 
partially sclerosed choriocapillaris. 
Another type of RPE window defect 
could be associated with total localized 
loss of choriocapillaris and RPE. Theo- 











the retina and ehoroid. A very light. 
scattering of lymphocytes was pres- _ 


- retically, such a def ect might be 


expeeted to show.some minor fluores- 
cein staining late in the angiogram as 


. a result of m of fluorescein from 
adjacent normal choriocapillaris. 


Little has been noted in the litera- 
ture specifically on wi indow defects in 
the RPE. Such lesions may be seen in 
association with various conditions 
that cause degeneration or atrophy of 
the pigment epithelium, such as 
vascular, degenerative, and inflam- 
matory lesions of the choroid,’ subreti- 
nal-pigment-epithelial ~ neovasculari- 
zation or disciform lesions? and 
certain medications that have a par- 
ticular toxic affinity for the RPE. One 
of the most common conditions asso- 
ciated with pigmentary degeneration 
in the macula is senile macular degen- 
eration.’ 

The underlying cause of the pig- 
mentary degeneration in the macula 
in our patient is not apparent, 
although the origin appears to be 
based on sclerosis of the choriocapil- 
laris. The changes in the RPE of this 
eye may represent an early stage of 
the areolar form of senile macular 
degeneration. 


This study was supported in part by research 
grant EYO 1684-02 from the National Eye Insti- 
tute, Bethesda, Md. 
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Epibulbar Mucogenie Subconjunctival Cysts 


B. Dobli Srimivasen, MD, PhD; Frederick A. Jakobiec, MD; Takeo Iwamoto, MD; A. Gerard DeVoe; MD 


* Two pstierts had freely movable 
epibulbar sebccrjunctival cysts that oc- 
curred in the absence of trauma, inflam- 
mation, anc irtectien. Histopathologic 
examinatiormof tse cysts revealed them 
to be lined 5y monkeratinizing epithelial 
celis and gowlet eells. The cysts had little 
or no stroma and contained PAS-positive 
mucoid material Electron microscopy of 
adjacent coajurctiva indicated that the 
epithelia! cells were actively producing 
mucous cramule= and did not form many 
hemidesmosomes. The mechanical dis- 
placement c^ epithelial cells, as well as 
their mucous-praducing ability, probably 
contribute te cys’ formation. The relative 
lack of ^emidesmosomes may explain 
why these"cwsts are freely movable. 

(Arch Ophehalmo! 95:857-859, 1978) 


hile c»njuactisal cysts are clini- 
Y cally common, the variant that 
we report mre = the most unusual and 
a patholog= coriosty. The two pa- 
tients presented had fairly large 
lesions tha* occurred on the bulbar 
aspect of the conjunctiva without 
antecedent disease or trauma. They 
appeared pellucid on clinical examina- 
tion and were freely movable in the 
subconjunetiva! spaee. Electron micro- 
scopic studies performed on a biopsy 
specimen © ecrjumn-tiva adjacent to 
one of the leswns indicate that a 
mucosecretary a»nmormality of the sur- 
face conjurctivz, as well as a defi- 
ciency of basal cell hemidesmosomal 
formation, mar underlie the forma- 
tion of these cysts. 


REPORT OF CASES 


Case 1—Daring a routine ophthalmic 
examination, a @-year-old weman was 
found to havea larze, c ear subconjunctival 
cyst in tne meci3l and inferior bulbar 
region of the-righ: eye (Fig 1). There was 
no history of 5re-:us mfection or trauma 
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to the right eye. The cyst was excised while 
the patient was under local anesthesia, and 
during surgery it became obvious that 
there were two separate cysts present in 
the same region. 

CasE 2.—A 64-year-old woman was seen 
in March 1977 because of an enlarging, 
clear cystic mass that had been present 
medially in her left eye for two years (Fig 
2). There was no history of infection, 
injury, or foreign body. The patient 
became hyperthyroid in 1969 and was 
treated with radioactive iodine, but she had 
no other medical problems. The cyst was 
excised while she was under local anesthe- 
sia. 


PATHOLOGIC FINDINGS 


The cysts from case 1 and case 2 
were identical grossly and microscop- 
ically (Fig 3) and measured 8 x 5 x 5 
em, 6 X 3 x 4 em, and 10 x 10 x 10 
em, respectively. Two adjacent cysts 
were found within the subconjunctival 
mass in case 1, and only one cyst was 
recovered from patient 2. All cysts 
were completely transparent, were 
without a visible wall, and appeared to 
contain vitreous-like material (Fig 3). 
Microscopic examination showed that 
they were lined by nonkeratinizing 
squamous epithelium with scattered 
goblet cells (Fig 4). In large areas, the 
lining consisted of a double layer of 
euboid cells (Fig 5), but in other 
regions (Fig 6) there was a multilam- 
inar arrangement of acanthotic, non- 
keratinizing squamous epithelium. 
The innermost cuboid cells often 
displayed a clear hydropic change that 
was not due to the presence of 
glycogen. In areas that were not 
extravasated from sectioning, the cyst 
contents consisted of PAS-positive 
amorphous material. A fine lamina of 
this material coated the innermost 
cells that lined the cyst. A PAS- 
positive basement membrane of vari- 
able thickness was found on the 
external surface of the cyst, but no 
blood vessels were present. 

For electron microscopy, a small 
piece of bulbar conjunctiva was 
excised adjacent to the area of the 
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subconjunctival cyst from patient 1 
and fixed in 3.5% glutaraldehyde. 
After appropriate postfixation in 1% 
osmium tetroxide and dehydration 
through a graded-alcohol series, the 
tissue was embedded in Durcupan 
ACM. 

Conjunctival epithelial cells from 
the biopsy specimen contained many 
oval, round, or dumbbell-shaped gran- 
ules of varying diameters (0.2 to 0.7 u) 
(Fig 7, left). Enzymatic staining 





Fig 1.—Epibulbar subconjunctival cyst of 
patient from case 1. 





Fig 2.—Epibulbar subconjunctival cyst of 
patient from case 2. 


Fig 3.—One of two cysts removed from 
patient described in case 1. Cyst is encap- 
sulated and translucent. 





Subconjunctival Cysts—Srinivasan et al 857 





methods have demonstrated that 
these granules contain mucopolysac- 
charide.' Mucous granules were sparse 
in control conjunctival epithelium that 
was obtained from a 50-year-old 
. patient (Fig 7, right). Although the 
= conjunctival epithelium rests on a 

well-developed basement membrane, 

hemidesmosomes were not as abun- 
—— dant in the biopsy specimen material 
(Fig 8, left) when compared with 
~ normal conjunctival epithelium from 
the control patient (Fig 8, right). 


A COMMENT 


Conjunctival cysts may be classified 
according to the following scheme, 
— which has been expanded and modi- 
. . fied after Duke-Elder and Leigh’: (1) 
- Congenital corneoscleral cysts; (2) con- ^ 
genital or acquired conjunctival cysts ' 
and conjunctival dermoids of the 
fornices, lids, and anterior orbit, 
which may represent sequestrations 
of conjunctiva analogous to those of 
surface epidermis (Jakobiec et al, 
unpublished data, 1977); (3) glandular 
retention cysts or ductal cysts, which 
occur as a result of a blockage of the 
- ducts of the accessory lacrimal glands; 
— (4) posttraumatic cysts, in which 
. surface epithelium is displaced into 
- . the subepithelial connective tissues, 
-often as a consequence of surgery’; (5) 
postinflammatory cysts, which may 
form as the result of downgrowths of 
hypertrophic conjunctiva or of apposi- 
tion of redundant folds of conjunctiva 
=~ in the wake of inflammations and 
~ infections; or (6) spontaneous and 
- acquired bulbar subconjunctival mu- 
. cogenic cysts, of which the present fig 5 Opposing walls of collapsed cyst composed of nonkeratinizing squamous 


two cases are examples. epithelium and containing engorged goblet cells. Innermost cells display hydropic 
We were able to find only one other change. Arrows point to delicate basement membranes (PAS, x 325). 


=~ report of a lesion with clinical and 
I histopathologic features identical to ^ Fig 6.—Mildly acanthotic area of wall. Innermost cells exhibit cloudy swelling and are 
. those in our cases.* The distinctive ^ covered by adherent PAS-positive cyst material. Basement membrane (arrow) is thicker 
- characteristics of these lesions are n this zone (PAS, x 375). 
their spontaneous development in the 
absence of any antecedent inflamma- 
tion or trauma and their mobility in 
the submucosal connective tissue. On 
clinical inspection, they resemble most 
closely lymphatic cysts, which also 
have clear contents but are not freely 
movable. Postinflammatory conjunc- 
__tival cysts have a collarette of collagen 
with associated vessels that fastens 
them to the surrounding connective 





Fig 4.—Portion of cyst showing delicate wall devoid of stroma and PAS-positive 
amorphous contents (PAS, x 3). 
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| epithelium adjacent to cyst showing an increased number of ‘‘mucous 


granules" (amows) (x 2,700). Right, Mucous granules (arrows) in normal bulbar human conjunctiva ( x 9,800). 





Fig 3.—Left, 3æal zone ef conjunctival epithelium adjacent to cyst showing fewer hemidesmosomes (arrows) than in normal human 


cor'ol ( x 22,810). Sight. Hemidesmosomes (arrows) in normal human control; bm indicates basement membrane ( x 23,800). 


tissues. Parastic eysts are not trans- 
luceat and are mor» apt to be 
inflamed and £brosed with an opaque 
central sequ2s rum 

Recent evid-nee* indicates that, in 
addi-ion to gcblet cells, conjunctival 
epithelial eelle ars also capable of 
synthesizing mucopolysaccharide-con- 
taining substamces. It is, therefore, 
highhy probeole that the conjunctival 
epithelium con ributes so mucus pro- 
duction in tne eye Electron micro- 
scopie studies perfermed on adjacent 
surface epithelkim n one of our cases 
(case 1) show tha-. in the present 
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al: The conjunctival «pithelium: TI. Histochemical 
and ultrastructura! studsxes om human and rat 
conjunctiva. Oph'2a-mic aes, to be published. 
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disease, conjunctival cells other than 
goblet cells produce relatively large 
numbers of mucous granules. The 
second abnormality of the surface 
epithelium is a sparsity of hemides- 
mosomes that bind the basal epithelial 
cells to the underlying connective 
tissues. 

Since folds in the conjunctiva, 
including the epibulbar portion, are 
always being formed as a result of 
movements of the eye and redundancy 
of the conjunctiva, it is probable that 
mechanical forces may displace cells 
from the surface into the substantia 
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anterior ‘chamber with a Ahteopet: sp (phy- 

ae cos is, mucormycosis) developed in 
ur sa 24-year-old man following a perforating 
Injury of the cornea with a soil-contami- 
nated screwdriver. The infection was 
^ documented by positive cultures of the 
corneal wound and of the anterior cham- 

M ber and by histopathologic studies. Phy- 
- :comycosis of the eye usually occurs in the 
- setting of. systemically impaired host 
resistance. The pati 
© disease that would predispose him to this 
_. Infection, but the treatment with topical 
0.1% dexamethasone and triamcinolone 
: Soke Apanan | injected into the 











. defe ises. Excisional keratoplasty played 
in important role in the successful 

inagement of this case. 

; Arch Ophthelmar 96: 960-863, 1978) 













Yungal keratitis is Aen a 
more frequently recognized form 
nfectious keratitis; its diagnosis, 
p amiclegy and treatment have 
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treatment of this often devastating 
disease." "' 

Phycomycosis, which is also called 
mucormycosis, -an unusual infection 
of the eye that usually enters the 
posterior portior of the eye and the 
orbit via the pzranasal sinuses. We 
report a case ef & posttraumatic infec- 


tion with Rhizopus sp (a member of 








the class Phyeonzycetes) that involved 


the eornea and anterior segment. À 
few cases of Phycomycetes keratomy- 
eosis have beem reported; however, 
most cases have not been completely 
documented.**** 

The infection in our patient was 
Giemsa stain and 
culture of the eorneal scrapings and 
aqueous humor, and was further 
confirmed by histopathologic exami- 
nation of the excised corneal button. 


REPORT OF A CASE 


A 26-year-old man lacerated his left 
cornea with a soil-contaminated serew- 
driver on Oct 18, 1976. He was seen imme- 
diately by his apáthalmologist, who surgi- 
cally repaired what appeared to be a clean 
wound. Postoperatively, he received neo- 










 mycin sulfate-pelymyxin B. sulfate-dexa- 
methasone combination drops (Maxitrol) 


and atropine cimtment. Although the eye 
appeared to be aealing satisfactorily, the 
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nplained of persistent pain. On 
Dec 26, the patient had severe left eye pain, 
corneal - ulcerztion, and severe anterior 
uveitis. - Following an injection of triamein- - 


estne Pi E 





olone acetonide suspension into the sub- 
Tenon's space, the eye became severely 
infamed and painful The patient was 
referred here for further work-up and 
treatment. 

The patient was first examined by us on 
Dec 30. Abnormal findings were limited to 
the left eye. Visual acuity was hand motion 
with good light projection in all quadrants, 
and good color sense. Mild lid edema with 
moderate conjunctival hyperemia was 
present. There was an angled, linear lacer- 
ation 7 mm in length that extended across 
the central cornea. Several interrupted 10-0 
nylon sutures were in place and the lacera- 
tion appeared well healed except for a 
central 3-mm ulcer with a filtering desce- 
metocele (Fig 1) A generalized corneal 
haze was present with multiple, grayish- 
white, short, linear opacities at all levels of 
the eornea. There were folds present in 
Descemet’s membrane with pigmented 
and nonpigmented deposits on the endo- 
thelium. The anterior chamber was not 
seen clearly but it appeared to be of normal 
depth with fibrinoid material inferiorly. 
There were several small, peripheral ante- 
rior synechiae. The lens could not be seen, 
nor was a red reflex present. B-scan ultra- - 
sonography revealed no abnormality of the 
posterior segment. ‘The eye was moder- 


"ately firm by the tactile technique. The 
right eye Was. entirely normal. | 


The patient was admitted to the I hospital 


-witha diagnosis of keratitis /endophthal- 
— mitis of probable fungal etiology. Swab 


smears © and cultures of the conjunctiva, 


cornea, and anterior chamber were taken. 


Grai and Giemsa taining o of the. smears E 









Fig 1.—Funcal user, tiltering descemetocele, and sutured lacer- 
ation two manths afte injury. 


CMM) 00. | 
din 3 ep Ñ 
-E v P 


7 ` 
a X4— _ 
` r a? ) Se Reno 2 7. = 
E - ge — — aS Lo te es as 
| : ccm 
; * i e 3 € 
SÉ Ff | "- <= 

+ EN t 

, - e uw 


Fig 3.—Higher magnification of Fig 2 demonstrating branching, 
nonseptate wyphee (Bemetoxyin-eosin, original magnification 
x 4C). 
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Fig 5.—RHhízoaus => showing soorangia with sporangiospores 
(lactophenol -ottcr bius, origine! magnification x 100). 





Fig &.— ?atierts eye four months after excisional keratoplasty. 
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Fig 2.—Section of excised corneal button demonstrating stromal 
infiltration with hyphae and with organisms condensed in deep 
stroma (hematoxylin-eosin, original magnification x 4). 





Fig 4.—Rhizopus sp showing characteristic rhizoid structure 
(lactophenol cotton blue, original magnification x 100). 
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‘showed no organisms. The culture mate- - 
‘rials were inoculated in thioglycolate broth, 
on blood and chocolate agar, and then 
‘incubated aerobically. The blood agar was 
„incubate 
gar without preservatives was incubated 
t 87 C and 25 C. 
The patient. was treated with intensive 
broad-spectrum topical and systemic anti- 
‘biotic therapy, as well as with cyelopiegics, 
carbonic anhydrase inhibitors, and osmotic 
agents. By the fourth hospital day, the 
admission cultures still showed no growth. 
-An extensive work-up revealed no immune 
eficiencies. It confirmed a diagnosis of a 
ematologic disorder unrelated to immune 
mechanisms (von Willebrand's disease) 
hat had been made eight years previously 
ollowing recurrent nose bleeds, Repeated 
rapings that contained partieulate por- 
ng of the deep stroma surrounding the 
escemetocele showed nonsegmented, non- 
‘branching hyphae. Because of this finding 
rogressive worsening of the condi- 
of the eye, the antibiotics were 
topped and oral flucytosine (1,750 mg 
every six: hours) and hourly natamycin 
-drops were begun. The patient's condition 
deteriorated with increasing pain and 
further elouding of the cornea and anterior 
chamber. On the eighth hospital day, a 
combined 10-mm penetrating kerateplasty 
and. planned extracapsular cataract extrac- 
tion was performed with removal of an 
Organized cast of the anterior chamber, 
and portions of necrotic iris. Fresh donor 
-cornea was used. This resulted in dramatic 
„relief of his pain, as well as lowering the 
intraocular pressure. The flucytosine and 
-natamyein were continued. On the 11th 
: hospital day, the fungus was identified as a 
Rhizopus sp (Phycomycetes) by culture and 
thologie specimen. (Figs 2 through 5) 
se of this, intravenous amphetericin 
lerapy was started, the natamycin 
)p were continued, and the fug tosine 











| anaerobically, and Sabouraud's | 


and vaseularized with no evidence of reeur- 


rence of the fungus. Intraocular pressure 
and retinal function were normal (Fig 6). 


PATHOLOGIC FINDINGS 


Sections stained with hematoxylin- 
eosin showed epithelium that was 
markedly irregular and attenuated. 
The stroma was mfiltrated by large, 


branching, nonseptate hyphae. The 


organisms extended throughout the 
stroma and to the cut margin of the 
specimen on each side. There was 
minimal poly merphonuclear leukocyte 
infiltration in this area. Descemet's 
membrane was in folds and the 
organisms appeared to be condensed 
in this region (Fig 2). Near one edge 
of the specimen the stroma was 
extremely thin, and in this region 
Descemet's membrane extended for- 
ward to form a descemetocele with an 
interrupted apex. Immeciately sur- 
rounding this, there was evidence of 
necrosis of the stroma within which 
there were organisms. 

The configurations of the or- 
ganisms and their sizes were compat- 
ible with Phycomycetes (Fig 3). The 
presence of organisms at the posterior 
surface of the cornea suggests that 
they were the cause of the anterior 
endophthalmitis. 

COMMENT 

Mycotic infections of the cornea 
occur most commonly following cor- 
neal injury that is contaminated with 
vegetable matter or soil. Although 
subtropical climates are stated to be 
condueive, it is interesting that this 
patient was frem Idaho. Some investi- 
gators feel that the increase in their 
frequency and severity during the 


. past few decades may be related to 


the use of topically applied steroids 
and antibioties, but use of these 


i. . agents is by ne means a prerequisite. 


Increased awareness or academic in- 


^ . terest may also be responsible for this 
| i phenomenon.' 


The patient demonstrated many of 
the classical characteristics of fungal 


» E keratitis. There was an initial injury 
: io of the cornea with a soil-contaminated 


instrument, followed by treatment 


| i. with topical 0:1% dexamethasone, 
| cations oe the a eye | was i üiet. and free. on 
pain. The graft t was eal edematous e 


triamcinolone acetonide injected into 
the sub-Tenon’ 8 space, and an tibieties. 


SER Phycoryecais- 





The onset of pain and a violent ocular 
inflammation did not occur until two 
months after the injury. Unlike the 
typical cases, the cornea here showed 
diffuse, comma-shaped, white opaci- 
ties but no satellite lesions. The in- 


_ fection was also associated with an 


endothelial plaque, minimal vasculari- 
zation, a hypopyon, and elevated 
intraocular pressure. 

The initial cultures of the cotnial 
swab smears did not reveal organisms, 
but repeated deep scrapings of the 
area around the descemetocele yielded 
a Giemsa stain preparation that 
displayed broad, branched, nonseptate 
hyphae. This parallels the experience 
with nasal infections with these 
organisms where biopsy rather than 
smears of the turbinates is neces- 
sary. 

The patient was treated by a 10-mm 
excisional keratoplasty aft@r initial 
therapy with 5-flucytosine and nata- 
mycin failed to control the infection. 
Despite removal of so large a portion 
of the cornea, the histologic specimen 
showed evidence of residual or- 
ganisms beyond the limits of the 
surgery. Cultures of the keratoplasty 
specimen and excised anterior cham- 
ber mass both grew Rhizopus sp. 
Postoperatively, the patient was 
treated successfully with amphoter- 
icin B intravenously and topical nata- 
mycin. The therapy was dramatically 
changed because of removal of the 
major nidus of infection. 

An extremely large number of 
fungal species infect the eye. The 
most commonly implicated fungi that 
cause keratomycosis are Aspergillus, 
Fusarium, and Candida, and their 
respective incidence varies with geo- 
graphic location and the investiga- 
tor." Phycomycosis refers to infec- 
tions eaused by fungi of the class 
Phyeomycetes. The genera of this 
class that are most commonly impli- 
cated in human disease are Rhizopus, | 
Absidia, and Mucor. Mortierella and 
Basidiobolus are oceasionally encoun- 
tered. The clinical syndromes and 
pathologie findings are similar, re- 
gardless of specific cause.'*'* The 
fungi are most commonly pathogenic 
in a setting . of. impaired host 
resistance, such as in the leukemias, 
the Done severely burned pa- 
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ex pred sposing | 

| icidasis tisti is usually assoc ated with 

ntroli&l diabetes mellitus. Infec- 
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im ae menide. impaired lo- 
EN hos: sistance to the fungal 
m x ths anterior segment. 

= Phecomrcetes are t biquitous 
mokls 3 ané are common in decaying 
vegetabe matter. soil, and as a labora- 
side contamin a) have occa- 








ae pedir are not d 
pb - iiec pathogenie and 
| i. is hs evidence of the disease 
3riginatit cenéagenously by reactiva- 
tion ef latent mfection. One must be 
careful m-evalzating the importance 
of their isdatien from bodily tissue 
. because of fhei-saprophytic nature. It 
i$ usually secessary to demonstrate 
she characteristic broad, nonseptate 
ayphae invzdirg tissue and an appro- 
sriate tissue reaction before a definite 
dhycemyeosis can be 
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factor is 


son. Orbital infection is usually a 
result of the rhinocerebral syndrome 


in the presence of a diabetic in acido- 


sis. It is accompanied by signs and 
symptoms of a diffuse orbital cellulitis 
and, because of the propensity for the 
organism to grow within and obstruct 
arterial channels, 


an orbital apex syndrome with total 
internal and external ophthalmople- 
gia, blindness, and a loss of sensation 
of the distribution of the ophthalmic 


branch of the trigeminal nerve. The . fungal infection of the eye in Britain. Tran 


terminal complication is the extension 
of the infection to the internal carotid 
artery and then the invasion of the 
cranium.’ The fungi have a predilec- 
tion for invading vessels of the 


arterial system, which causes emboli- 


zation and subsequent necrosis and 


gangrene of the surrounding tissue. 


Results of pathologie studies suggest 
that the fungus thrives in necrotic 
tissue, which is probably due to local 
acidosis." 

The therapeutic rationale was to 


initially treat for a bacterial infection 


pending the identification of a fungal 
agent. Once a fungus was identified, 
the aim of therapy was to inhibit 
fungal growth by the prolonged 
administration of an effective non- 
toxic agent in order to allow the 


normal host defense mechanisms to 


eradicate the infection. After these 
antifungal agents failed to control the 
infection, an excisional keratoplasty 
was performed." 


venous amphotericin B was based on 


initial fears of local or hematogenous = 
spread of the fungus beyond the. pois 3 

|. M^, pp 430-44" 

On follow-up five months after the ; E L 

excisional keratoplasty, the cornea 
was partially vascularized and the , 
patient was comfortable without med- | 
ications. There was no evidence of i we 


fungal growth in the cornea or ante- | E 


confines of the globe. 


it may cause is- 
chemie infarction of the orbital con- 
tents and lids. This usually produces 


. treatment of. fungus keratitis. Am J 


The subsequent | 
choice of topical natamycin and intra- 







































rior. segment. ‘Retinal function re- | 
mained good and a keratoplasty i is 
planned for the future. 


William Speücer,. MD, gave | advice - 
performed the histopathologie examination. | 
ao Okumoto, MA, assisted in. “hiontilying th 
fungi. E 


 Nonproprietary. Names | 
and Trademarks ot Drugs 


Amphotericin B—Fungizone. 
Flueytosine—4 ncobon. l 
Natámycin ~Myprozine. 
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Krabbe's 


LI Giboid © deukodystrophy (Krabbe's 
disease) was diagnosed in an infant in 
whom a progressive neurological disor- 
‘der and optic atrophy developed. At 
autopsy, ultrastructural examination of 
‘the optic nerves and cerebral white matter 
revealed characteristic tubular inclusions 
An. globoid-epithelioid celis. Thinning of 
the nerve fiber and ganglion cell layers of 
the retina appeared to be due to retro- 
| degeneration of the optic nerve 
he abnormal metabolism of 
e discuss the pathogenesis of 
clinical and pathological ocular find- 
S; wit egard to the inherited absence 
zyme . 'galactocerebroside f- 














cerebroside and psychosine. 
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ptic nerve and brain of its substrates, 


Vo S uie documenti ag 


Jisease) 


chemical alterations that are reflected 
in its morpholegy. Globoid leukodys- 


trophy (GLD, Krabbe’s disease) is a 


fatal disorder of sphingolipid metabo- 
through an autosomal 
recessive gene.” Clinically, the child 
appears normal at birth, but at about 
the age of three months, progressive 





psychomotor deterioration develops. 
Death usually occurs before the child. 





is two years old, as a result of a 
respiratory infeetion. This condition is 


characterized pathologically by the 
severe loss of oligodendroglia, myelin, 
and axons, by dense fibrous astrocytic 


proliferation and by a prominent 


presence of characteristi c mononu- 
— elear epithelioid - and multinucleated 
globoid cells in the white matter of the 


brain and optic nerves. The important 


E: ophthalmic featare is blindness due to 

~ < degenerative changes in the afferent 

i visual. pathways; 

ie level of the optic radiation and within 

i the optic nerve. the latter leading to 
optic atrophy. 


these occur at the 


"There are few reports in the litera- 
the ocular patholo- 





= ure), ^ gy of this cond tion? We report the 
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at autopsy. 
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tie Nerve in Globoid Leukodystrophy 


eymour È Brownstein, MD: Kathleen Meagher-Villemure, MD; Rebert C. Polomeno, MD; John M. Little, MD 


REPORT OF A CASE 
Clinical Summary 


A 14-month-old girl was admitted to the 
Montreal Children’s Hospital in November | 
1975 with a 12-month history of a progres- . 
sive degenerative neurological disorder. 
She was the second daughter of healthy 
French-Canadian parents who were not 
consanguineous. The pregnaney was un- 
eventful and produced a 2.1-kg ‘full-term 
infant with no perinatal problems. Her 
development was normal until the age of 3 
months when poor head control, clenched 
hands, and stiffness of the extremities 
were observed. At the age of 4 months, she 
stopped smiling and no longer followed 
objects with her eyes. — 

On admission, the weight, height, and 
head circumference were below the third 
percentile for age, and the child appeared 
emaciated. The extremities were held in 
rigid extension with clenched fists. Deep 
tendon reflexes were absent and. Babin- 
ski’s sign was evident bilaterally. 

Ocular findings included a negative - 
response to the optokinetic - nystagmus 
drum and nonfixation on a moving target. — 
The pupils were equal and reacted to light. — 
A full range of eye movements was noted. 
Both. optie dises. show ed temporal pallor. 

The CSF. protein: was elevated to 144 


mg/100 mi (normal, 15 to 45 mg/100 ml). 





EG showed. a i diffuse disturbance of 


2 eaan and electromyographic studies suggested 
4 | the presence of a segmental demyelinating 
polyneuropathy. A biopsy of the right sural 
nerve indicated definite evidence of a 
chronic demyelinating neuropathy and 
storage disease. Metachromatic stains 
were negative and the modified PAS reac- 
tion of Adams and Bayliss for hexose- 
cerebrosides was positive.^ On electron 
microscopie examination, some tubular 
structures ^ were identified inside 
Schwann's cels and mesenchymal cells. 
There was absence of galactocerebroside £- 
galactosidase activity in the patient's 
leukocytes, establishing the diagnosis of 
Krabbe's disease. 

The child became notably cachectie and 
died four months after admission, at the 
age of 18 months, from bilateral broncho- 
pneumonia and septicemia. A complete 
Fig 1.—Farafovsal retina with thinning of nerve fiber and ganglion cell layers (hematox- autopsy was performed 17 hours after 
ylin-eosin, x 1C0). death. Both globes and optic nerves were 





Fag *.—Optic nerve. Insets show multinucleated globoid cells with nuclei arranged along periphery and cytoplasm staining 
imteasely with PAS (inset A, x 800; inset B, x 1,100). Electron micrograph shows globoid cell with eccentric nuclei 
(errsws] and -ubular structures mainly in large electron-lucent sacs (L) in cytoplasm ( x 9,000). 
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Fig 3.—Optic nerve. Inset shows mononuclear epithelioid cell with eccentric nucleus and abundant PAS-positive 
cytoplasm (31,350). Electron micrograph shows tubular structures mostly within electron-lucent sacs (L) in 
cytoplasm. Single membrane (arrows) is evident around some sacs. Area within rectangle is seen at higher 
magnification in Fig 4 ( x 9,000). 


fixed in 4% formaldehyde solution. A 
portion of each optic nerve was also fixed 
in 3% glutaraldehyde for electron micro- 
scopy. 


Ocular Pathology 


Both globes measured 19 mm anteropos- 
teriorly with 5 mm of optic nerve attached. 
Abnormalities were confined to micro- 
scopic changes in the retina and optic 
nerves. There was moderate atrophy of the 
nerve fiber and ganglion cell layers of the 
retina, with pyknosis of the remaining 
ganglion cell nuclei (Fig 1). The optic 
nerves were moderately atrophic with focal 
absence of axons, noticeable loss of myelin 
sheaths, and moderate gliosis. The optic 
nerves contained some large multinu- 
cleated globoid and mononuclear epithe- 
lioid cells that had eccentric nuclei and 
abundant cytoplasm that stained with PAS 
(including after treatment of the section 
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with diastase) and alcian blue (Fig 2, 
insets, and Fig 3, inset). Electron micro- 
scopy of the optic nerves revealed multiple, 
randomly oriented tubular structures, both 
of a twisted and straight configuration 
(Fig 2 through 5) within the cytoplasm of 
the large cells. These structures measured 
approximately 35 nm in diameter, and 
were found within large and relatively 
small electron-lueent sacs, which were 
generally bound by membranes. There was 
marked demyelination of the remaining 
axons. 


Nonocular Pathology 


In the white matter of the brain, there 
was prominent diffuse demyelination, with 
a moderate loss of axons and a moderately 
heavy proliferation of epithelioid and 
globoid cells (Fig 6). These cells were found 
throughout the parenchyma but especially 


around the cerebral blood vessels. By light 
and electron microscopy, these epithelioid 
and globoid cells had similar characteristics 
to those cells seen in the optic nerves. 
Diffuse bilateral bronchopneumonia was 
noted in the lungs. 


COMMENT 
Globoid-Epithelioid Cells 


The histologic hallmark of Krabbe’s 
disease is the presence of globoid and 
epithelioid cells, which are pathogno- 
monic of this condition.” * The major 
differences between the globoid and 
epithelioid cells are that the former 
are larger and contain an increased 
number of nuclei; the epithelioid cells 
are probably precursors of the globoid 
cells. Since both of these cells have 
similar ultrastructural cytoplasmic 
characteristics, they are frequently 
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Fig .—Optic rerve. Higher magnification of portion of Fi 
tubus in background of dense granular matrix in large el 


surrounded by membranes (arrows) ( x 40,000). 


referred to as  xloboid-epithelioid 
cells." These cells accumulate in areas 
ef demyelination in the white matter 
f the braia and optic nerve, but their 
presence i£ not essential for the diag- 
nosis of GLD when the specific 
enzyme deficiency can be demon- 
strated.” 6n the kasis of histologic 
nd electron microscopic morphologic 
ndings, tae globosd-epithelioid cells 
are believed to be of mesodermal 
Tigin, derived mestly from blood- 
orne macrophages as well as from 
nieroglial -ells.*-*- 


Cel! Formation 


The earlmst change in GLD appears 
D be an abaormality in myelin forma- 
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tion that results in degeneration of 
myelin and phagocytosis of the 
degradation produets by the mesoder- 
mal cells, which are converted to 
globoid-epithelioid cells.* These cellu- 
lar accumulations seem to arise during 
a period of rapid myelin turnover in 
the infant. Apparently, myelin is 
formed and then catabolized, but, due 
to the enzyme deficiency character- 
istic of GLD, the products cannot be 
metabolized further and thus they 
accumulate in the tissues." The 
greater density of globoid-epithelioid 
cells in the white matter of the cere- 
bral hemispheres compared with that 
in the optic nerves may reflect the 
relatively slower rate of myelin me- 





g 3 shows many thin, twisted (T) and some wider, straight (S) 
ectron-lucent sac. Tubules lying outside this sac are individually 


tabolism in the latter. Furthermore, 
formation of these cells appears to be 
related to breakdown of preformed 
myelin, and since myelination is a 
relatively late event in the optic nerve 
(reaching the level of the lamina 
cribrosa only by the ninth month of 
gestation), there is less myelin avail- 
able for the formation of the globoid- 
epithelioid cells. 


Tubular Inclusions 


The tubular inclusions observed in 
the electron-lucent sacs in the globoid- 
epithelioid cells are specific for GLD 
and have not been reported in other 
cerebral sphingolipidoses.'^? Histo- 
chemieal and biochemical analyses of 
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Fig 5.—Optic nerve. Electron micrograph of epitheli 
electron-lucent membrane-bound sac in cytoplasm. 
tubular structures (B and C). Areas A, B, and C are seen at 
indicates cell membrane; M, membrane around large electron 


tubule that has angular profile with 


as in A, but these are individually m 


globoid cells suggest that these tubu- 
lar structures represent an intracel- 
lular deposition of galactocerebroside, 
which is probably derived from the 
catabolism of myelin. This view is 
supported by the experimental pro- 
duction of globoid cells that contain 
similar tubular deposits by the intra- 
cerebral injection into rats of pure 
beef galactocerebroside.'" Using nega- 
tive staining and shadowing electron 
microscopic techniques on bovine 
brain galactocerebroside, Yunis and 
Lee? identified identical tubules to 
those seen in GLD, further suggesting 
that the tubules in GLD may repre- 
sent aggregated galactocerebroside. 
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mostly electron-lucent core ( x 90,000). In 
embrane-bound (inset B, x 200,000; inset C, x 90,000). 


Tubules of a somewhat similar ap- 
pearance have been observed in Gau- 
cher’s disease, a sphingolipidosis in 
which glucocerebroside is deposited in 
reticuloendothelial cells, but the tu- 
bules in Gaucher’s disease are smaller 
and of a more uniform configuration 
than those in GLD." 

The electron-lueent sacs in which 
the tubules are found vary in size and 
shape and are usually surrounded by a 
single membrane, which is more 
readily identified around the smaller 
sacs. The sacs may represent single or 
confluent lysosomes that contain the 
hydrolytic enzymes normally respon- 
sible for the degradation of sphingo- 
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oid cell with eccentric nucleus and tubular structures (A) in large 
Peripheral cytoplasm contains some individual membrane bound 


higher magnification in insets A, B, and C, respectively. P 
-lucent sac ( x 9,000). Inset A shows cross section of large 
sets B and C show similar tubular structures 


lipids and that may become distended 
with the substrates of the deficient 
enzyme.*'? The presence of these sacs 
may explain the vacuolated ap- 
pearance of some of the globoid- 
epithelioid cells on light microscopy. 
The two types of inclusions in the 
cytoplasm of the globoid-epithelioid 
cells are slender twisted tubules and 
more broad, flat, straight, or gently 
arched structures that, on cross- 
section, show a striking angular 
profile with an electron-lucent cen- 
ter. ^" Yunis and Lee" showed the 
laminated structure of the latter by 
freeze-fracture techniques and sug- 
gested that the apparently hollow 
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Fg 7.—Metapolism of glycolipids in myelin. MLD refers to metachromatic leukodystro- 


poy, GLD g®boic leukodystrophy. 


profiles in eross-section are produced 
by the tight arrangement of bilayers 
that prevent tae penetration of the 
stain such that the stain is thus 
present ony a the edges of the 
tubule. The importance of the two 
types of indusions is not clear. They 
ray represent d fferent stages in the 
aggregatior of galaetocerebroside. A 
ccmpar son of brain tissue obtained at 
biopsy with that found at autopsy 11 
months late shewee a prevelance of 
twisted tubales n tae earlier biopsy 
ssecimen, while larzer straight tu- 
bules predsminated later in the 
disease. Simce 55th types of tubules 
are frequen-y fand in the same elec- 
tron-luceat sac, ‘he different tubules 
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may represent different storage sub- 
stances in the globoid-epithelioid cells, 
especially since several substrates 
have been identified for the enzyme 
that is deficient in patients with 
GLD. However, both straight and 
twisted tubular structures have been 
observed in electron microscopic stud- 
ies of purified galactocerebroside.^ 


Enzymatic Deficiency 
in GLD 


The primary genetically deter- 
mined enzymatic defect in GLD is a 
profound deficiency in the brain and 
other tissues of galactocerebroside £- 
galactosidase that can be demon- 
strated during life by examination of 





serum, leukocytes, fibroblasts, or am- 
niotic cells.'* Galactocerebroside, the 
major substrate of this enzyme, thus 
accumulates and is stored in the cyto- 
plasm of the globoid-epithelioid cells 
as tubular deposits. However, despite 
a metabolie block in the degradative 
pathway of galactocerebroside, chem- 
ical analysis has shown an overall 
reduction in the content of this sphin- 
golipid in the white matter of most 
patients with GLD." Furthermore, 
the presence of galactocerebroside 
alone does not produce all of the 
abnormalities found in Krabbe's dis- 
ease and cannot account for the 
substantial necrosis of oligodendro- 
glia, myelin, and axons that is usually 
seen in patients with GLD." There- 
fore, a second biochemical pathway 
for the degradation of galactocerebro- 
side has been postulated to explain the 
pathophysiology of Krabbe's disease. 

Figure 7 demonstrates the metabo- 
lism of the two major glycolipids 
found in myelin: galactocerebroside 
and its sulfatide (the sulfated galacto- 
cerebroside). In normal myelin, the 
sulfatide is degraded by removal of 
the sulfate group to form galactocere- 
broside. Deficiency of galactocerebro- 
side sulfatase, the enzyme that cata- 
lyzes this reaction, is characteristic of 
another inherited leukodystrophy, 
metachromatic leukodystrophy, in 
which there is an abnormal accumula- 
tion of the sulfatide. Normally, the 
galactose group is split from galacto- 
cerebroside to form ceramide. In 
GLD, the enzyme that catalyzes this 
reaction, galactocerebroside B-galac- 
tosidase, is deficient. In the normal 
individual, a fatty acid is then 
removed from ceramide to form 
sphingosine. 

The alternative pathway proposed 
for the degradation of galactocerebro- 
side in GLD involves initial deacyla- 
tion to form psychosine and subse- 
quent cleavage of its galactose group 
to form sphingosine.'* Psychosine is 
extremely cytotoxic and when it is 
injected into normal brain, notable 
necrosis without the formation of 
globoid cells is produced. In normal 
brain, there is a high level of the 
enzyme, psychosine f-galactosidase, 
which converts the psychosine to 
sphingosine. This enzyme, as well as 
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galactosidase, which degrades both 
galactocerebroside and psychosine. 
This leads to an aceumulation of its 
substrates: galaetocerebroside, which 
is stored as tubular structures in the 


sine, which produces necrosis of white 
matter with loss of oligodendroglia, 
myelin, and axons, thereby leading to 
a reduction of the overall cerebroside 
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Fibrous Histiocytoma Metastatic 


to the Orbit 


William B. Stewart, MD; Nancy M. Newman, MD; 
John C. e 8vender, MD; William H. Spencer, MD 


* The term fmrous histiocytoma en- 
compasses a heterogeneous group of 
tumors believed % have a common origin 
in the hisliccyte These tumors demon- 
strate a wide histopathologic spectrum 
ranging from a predominantly cellular to a 
predominantly fibrous pattern. No clinical 
ar histological criteria have been identi- 
fied that can precict malignant behavior. 
Although gemeraily characterized by local 
recurrence, 3 metastatic potential does 
exist. Fibrous histiocytoma of the thigh 
metastasizec to the orbit. 

(Arch Ophthalmol 96:871-873, 1978) 


| Jovian histiocytoma is a soft 
tissue reoplism consisting of a 
fibrous tissve stroma and a cellular 
component in which the predominant 
ceil type is the histioeyte or one of its 
derivative ferms Usually character- 
ized by local invasiveness, the fibrous 
histiocytoma may also manifest recur- 
reace and maligmant behavier.' The 
orbit has been stated to be a site of 
predilection for fibrous histiocyto- 
mz.^* We wish t» present a case in 
which there was a metastasis of this 
neeplasm to the orbit. 
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REPORT OF A CASE 
Clinical and Pathologic Findings 


A 47-year-old man was referred to the 
Department of Ophthalmology, Presby- 
terian Hospital of Pacific Medical Center, 
San Francisco, for evaluation of diplopia 
and disabling left-sided facial and ocular 
pain. These symptoms had been present 
for two months. There had also been a 
recent 9 kg weight loss. Of particular note 
was the history of excisions of anterior 
right thigh tumors in 1964, 1968, 1972, and 
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Fig 1.—Excisional biopsy specimen of anterior right thigh tumor illustrating storiform 


pattern of fibroblastic and histiocytic proliferation (hematoxylin-eosin, original magnifi- 
cation x 125). 


1973. The patient had been told that these 
tumors were "benign." An in-hospital eval- 
uation for the diplopia and facial pain two 
weeks prior to referral included "negative" 
brain scan, EEG, and left carotid and 
vertebral angiography. A chest x-ray film 
six months prior to admission was "within 
normal limits." 


Physical examination showed best cor- - 


rected visual acuity of 20/25 OU. Color 
vision and visua! fields were normal. Axial 
proptosis of 3 mm was present on the left 
with increased resistance to retrodisplace- 
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Fig 2.—Excisional biopsy specimen of right inguinal node demonstrating pleomorphic histiocytes 
and numerous mitoses (hematoxylin-eosin, original magnifications left, x 125; right, x 300). 
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Fig 3.—Biopsy specimen of left orbital mass demonstrating numerous pleomorphic cells. 
Overall appearance simulates that of fibrosarcoma (hematoxylin-eosin, original magnifi- 


cation x 300). 


ment of the globe. Vertical movements of 
the left eye were greatly limited. Pupillary 
reactions were normal. Chorioretinal striae 
were present in the posterior pole of the 
left fundus. No nasal, pharyngeal, or 
cervical abnormalities were present. Bilat- 
eral pulmonary wheezing was noted. The 
liver edge was palpable, smooth, and 
nontender. A skin graft was present on the 
right anterior thigh with a large firm node 
palpable in the right inguinal region. No 
axillary nodes were present. Results of the 
neurological examination were unremark- 
able. 

Laboratory and roentgenographie evalu- 
ation included negative sinus and orbital 
x-ray films. Chest films demonstrated 
multiple interstitial lesions in both lungs« 
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Brain, liver, and spleen scans were normal. 
A left orbital ultrasonographic examina- 
tion demonstrated a solid, soft-tissue, 
retrobulbar mass of medium reflectivity. 
Histologic sections of the anterior right 
thigh tumor excised in 1973 were obtained 
and reviewed. These showed normal epi- 
dermal tissues over'ying a narrow zone of 
relatively normal zppearing fibrocollage- 
nous connective tissue. Deep to this zone 
was a whirled network of proliferating 
fibroblasts and histiocytes creating a 
prominent storiform (matted) pattern (Fig 
1). Cellular pleomorphism was moderate 
with nuclear variabiity, some nuclei con- 
taining atypical chromatin. Occasional 
large atypical giant cells also were noted. 
The pathologic diagnosis in 1973 was 


dermatofibrosarcoma protuberans (pro- 
gressive recurrent dermatofibroma). On 
the basis of the above findings and current 
concepts of pathogenesis, this lesion would 
be called malignant fibrous histio@ytoma. 

The patient was seen in consultation by 
members of the Neurology, Internal Medi- 
cine, Otolaryngology, and Oncology ser- 
vices. It was thought that the pulmonary 
and orbital lesions represented metastases 
from the thigh tumor. However, the possi- 
bility of a secondary primary neoplasm, eg 
a primary pulmonary carcinoma with 
orbital metastasis, was also considered. 
Since tumor therapy might differ for bron- 
chogenic carcinoma as opposed to another 
primary neoplasm, biopsy of the right 
inguinal lymph node and the left orbital 
mass was performed prior to initiation of 
therapy. 

From the excisional biopsy of the right 
inguinal lymph node was obtained a single, 
firm nodule of tan tissue measuring 20 mm 
by 14 mm. Histologic sections revealed a 
fibrous tumor completely replacing the 
normal lymph node tissues. The tumor was 
composed of proliferating fibroblasts and 
histiocytes having a storiform pattern (Fig 
2). Throughout the tumor were numerous 
pleomorphic histiocytes and frequent large 
bizarre-appearing giant cells. Mitoses were 
frequent. Pathologic diagnosis was malig- 
nant fibrous histiocytoma, metastatic to a 
right inguinal lymph node. 

Orbital exploration was undertaken 
through a left lateral orbitotomy. A hard, 
white-yellow, gritty, infiltrative retrobul- 
bar mass was encountered contiguous with 
and lateral to the optic nerve. Total exci- 
sion was not attempted. Several represen- 
tative biopsy specimens were taken. Histo- 
logic sections revealed a highly anaplastic 
tumor infiltrating normal orbital tissues. 
The tumor was composed of pleomorphic 
cells resembling fibroblasts and histiocytes 
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ner (Fig 3). Many of thes? celis were extremely 
large amd numerous irregularly shaped 
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" pattern. Ana- 


to be the cell of origin. Variation in 
the cell type and the amount of 


' fibrous tissue in these tumors related 


to the pleuri-potential nature of the 
histiocyte and to the degree to which 
fibroblastic potentialities were ex- 
pressed. Tumors that were mainly 
cellular were called histiocytoma. Tu- 
mors with a predominantly fibrous 
component were called fibrous xan- 
thomas. 

Subsequently, Ozello et al" at- 
tempted to confirm the histiocytic 
origin of these tumors by culturing 
predominantly cellular (histiocyto- 
mas) and predominantly fibrous (fi- 
brous xanthomas) tumors. The mor- 
phology of the cells growing in each of 
these cultures was similar in all cases 
reported and was considered charac- 
teristic of nonneoplastie histiocytic 
cells exhibiting an ability for phagocy- 


tosis. With time, however, many cells 


were indistinguishable from fibro- 
blasts-an example of histiocytes be- 
having as “facultative fibroblasts.” 
Based on this concept of possible 
common origin from histiocytes, or 
from a primitive stromal precursor 
cell? the terms histiocytoma, fibrous 
xanthoma, and fibrous histocytoma 
become more easily understood and 
their relationship more clearly de- 
fined. Many other terms (dermatofi- 
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broma, derinatofibfosareonia, deris 
tofibrosarcoma protuberans, scleros: 
ing hemangioma, giant cell tumor 
and epithelioid sarcoma) have be: 
used to designate tumors contain 
mesenchymaily derived cells: exhibi 
ing. histiocytic and/or - fibrobl iS 
activity. The variable morphole; r 
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tumors. P 
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Yrachoma can produce multiple 
visual impairments, of which 
re cicatricial entropion is the most 
ortant. Clinically, it is known that 
ichoma involves the upper eyelid 





vould. occur. tat the uppe i palpe- 





been. dimid Many 


; ee E 





"University, Bangko C5, Thail 
-vej) | ^ i 





surgical Techniques _ 


often. than the lower one. In 
€ eglected. instances, severe cicatriza- 


but | 


sults, such as mucosal grafting," but 
the procedures were complicated. Ex- 
cision of the cicatrical tarsus alone 
usually would net. give a predictable 
result. Our experience in construction 
of the supratarsz] folds in oriental 
eyes disclosed that the connection of 
the orbital septum to the aponeurosis 
of the levator muscle was useful in 
produeing eversion of the lid margin 
and eyelashes, and we found that a 
combination of the two procedures 
gives a greater predictable result. The 
purpose of this communication is to 
present the surgical technique and the 





result. of treatmert in a number of 


patients. suffering from severe tracho- 
matous entropion (Fig 1-4). 
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MATERIALS AND METHODS 


Steps of the surgical intervention are 
demonstrated in Fig 1 to 8. The affected lid 
(Fig 5) is locally infiltrated with 2% xylo- 
caine in 1:80,000 epinephrine. Application 
of the Desmarres or Snellen lid clamp (Fig 
6) is useful in fixing the lid and minimizing 
the bleeding. 

Step 1: A horizontal incision is made in . 
the skin, 3 mm above the lid margin. The - 
orbieularis muscle and underlying pretar- 
sal tissue are dissected to expose the tarsal 
plate (Fig 7). A wedge-shaped or trench- 
shaped portion of the cieatrized tarsus is 
then excised horizontally (Fig 8) Care 
must be taken to avoid perforation of the 
conjunctiva. i | 

Step 2: The orbital septum is identified 
and separated horizontally close to the 
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Successful 


5 F 55 1 Overcorrection 
7 M 39 2 Successful 
8 F 43 2 Successful 
9 F 29 1 Successful 
10 e 24 1 Successful 
11 F 66 2 Successful 
12 F 45 1 Successful 
13 F 70 2 Successful 
14 F 70 1 Successful 


16 F 43 2 Successful! 
18 F 57 2 Successful 
19 F 58 1 Successful 
20 M 79 2 Successful 
EU eee a i s ERIS e v1.20 uc S E e a a : 





Fig 6.—Upper evelid was fixed by Des- 
marres lid clamp 











Fig 11.—Suturing technique through lower 
skin edge and through midportion of lower 
flap of orbital septum. 
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Fig 9.—Demonstration of thickness of 
excised tarsal piate. 





kay > 


Fig 12.—Same as in Fig 7. Needle is 
continued through upper skin edge. 


Fig 10.—Lower flap of orbital septum was 
incised and pulled down. 





r^ 


Fig 13.—Eversion of lid margin postopera- 
tively. 


Entropion Correction—Prachakvej et al 


a a a total of 35 e 


nee issue is. quce After 


lower fagio of the orbital 


el cum. and upper skin. fap 


pes ional situres axe made Siprilarly w 


: bwe technique in 24 
patients f fw cermec-ion of advanced 


lr Pest Suge: *p- To-Date. Birming- 
EUN Publishing Co, 1970. 
oed 3. We asoa i Or dhbe treatment of trichiasis 


ya n buan Med Times 


"dn diat rni : 
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yes were “oparated on, - 


dc 50, . lenes “LT, Callahan A: Oph- 


trachomatous entropion. There were 


24 women and 2 men. Their ages 


ranged from 24 to 75 years (Table). - 
The results were as follows: successful i 
correction was achieved in 32 eyes 


(91.4%), undercorrection in 2 eyes 


(5.7%), and overcorrection in 1 eye. 
(2.8%), 


COMMENT 


The combination technique involy- 


ing the removal of a portion of the - 
cicatrized tarsal plate and suturing - 


the orbital septum described yields a 


satisfactory marginal eversion of the 


severely trachomatous entropion (Fig 
13). The simple technique gives a 
greater predictability. The undercor- 


References 


graft. Arch Ophthalmol 68:172-175, 1962. 


5. Fox SA: Entropion and trichiasis. Int - 
Ophthalmol Clin 4:113-123, 1964. 

6. Ballen PH: A simple procedure for the relief 
of trichiasis and entropion of the upper lid. Arch. 


Ophthalmol 72:239-240, 1964. 

7, Callahan A: Reconstructive Surgery of the 
Eyelids and Adnexa. Birmingham, Ala, Aescula- 
pius Publishing Co, 1966. 

8. Scheie HG, Hibert DM: Distiehiasis and 


seri pt. 


rection of a. patient. in our ur series w 


related to the most extensi 


matous searring with con 


PERA ues | iminedizté i | 


tive edema of the tissue 


early: removal of the stitel 1 


result. Out ncus 


simple procedure yields: sati 
 eorrection of the entropion in cases 
advanced. trach noma. 


Rachanida Nimmanop. “prepared he 


trichiasis: . Origin - and. management 


Rm 61: 718-720, 1966... 
9. Tentzel RR: Repair of ei 
tid. Arch Ophtha 


triciül: entropion of upper r lids. 4 
85:82-89, 1970. 2 
1L Hosni. FA: Repair of trachon 
. cial entropion using mucous” 
— Arch Ophthalmol 91:49-51, 191. 































aboratory Sciences - 


tephen Waltman, MD; Theodore Krupin, MD; Sid Hanish, MD; Charles Oestrich, MD; Bernard Becker, MD 


Vitreous fluorophotometry was used 
evaluate the integrity of the blood- 
la barrier to fluorescein in hooded 
itreptozotocin-induced diabetes 
mellitus caused a breakdown of this 
rier within ten days. Normalization of 
blood glucose levels with insulin signifi- 
cantly reduced P< .005) the increased 
permeability. This functional microangi- 
opathy might prove to be the earliest 
detectable change in the retinal circula- 
tion in experimental diabetes. - 
T (Arch acai 96: 878-879, $ 





X vents the passage of intravas- 
lar substances through the retinal 
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: Ani intact i ilood:retinal: barrier pre- | 


ssels into the vitreous. In patients — 


hydrochloride and 1% 
lowing intraperitoneal pentobarbital anes- 
thetic. A specially éesigned contact lens 


is barrier is. disrupted and intrave- 
usly administered. fluorescein at- 
n E 


administered streptozotocin, - 


rtment er: | Ophsindg ' 
m ! Blood: Logs levels of the D. 





retinal barrier might be the earliest 
measurable change in the retinal 
vasculature in human diabetes melli- 
tus. | 
Rats with chemieally induced dia- 
betes mellitus developed histological 
change in the retinal vaseulature, but 
only after two months.* We undertook 
to assess the effects of streptozotocin- 
induced diabetes mellitus on the 
blood-retinal barrier in rats and to 
determine if the early vascular altera- 
tions induced by this metabolic state 
were reversible, 


METHODS AND MATERIALS 
Male hooded rats, weighing 200 to 300 





gm each, were used. The pupils were maxi- 


mally dilated with 10% phenylephrine 
eyclopentolate fol- 


was placed on the cornea and the back- 
ground fluorescence of the vitreous mea- 


 sured with the slit-lamp aucropbcemeter 


previously deseribed ^ 


The rats received an meo injec- 


tion of fluorescein, 40, 7.0, or 16.6 mg/kg. 


One hour later the contact. lens was reap- —— 
plied, and the vitreous fluorescein con- 
centrations measured. | This v was. Tepented =. 


one week later. . 24^ 
Diabetes was induced wi: ith intr 


| Vitreo fluorescein concentrations : owe ere. p 














: e ration of the tad Retinal Barrier | 
/ ellitus 


| e 
measured one hour after intravenous injec- . 
tion in these diabetie animals. The read- 
ings were repeated several days later. ! 

Seven diabetie animals were treated | 
witk subeutaneously administered ` iso- 
phane insulin suspension (NPH Insulin) to 
normalize their blood glucose levels. After 
one week, vitreous fluorescein concentra- 
tions were measured one hour after intra- 
venous fluorescein administration to deter- — 
mine the effect of therapy on the blood- ^ 
retinal barrier. Insulin was discontinued 
and the blood glucose levels remeasured 
after four to five days to confirm that the 
animals were still diabetic. 

Three monkeys and three rabbits were 
given a continuous intravenous infusion of 
glucose, to elevate their blood glucose levels 
to 400 to 500 mg/100 ml for four to five 
hours. The effect of hyperglycemia on the 
retinal vascular permeability to intrave- 
nously administered fluorescein: was then i 


- assessed, 


Statistical analyses employed the paired 
t test for animal groups tested differently 
or the Student's t test for intragroup anal- 
ysis. à x gx : 


RESULTS. | 
The natural. background fluores- - 
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Fluorsseein | 
Dose m«/kg N Normal 
l 3 57 +0 


1.27 
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Teb 1 —iitreous Fluotescein Concentration One Hour After Intravenous 
ministration in Normal and Diabetic Rats 


Vitreous Fluorescein, 
ng/ml (Mean + SEM) 


Normal Diabetic 
8.98 + 1.36 
14.26 + 1.69 


30.56 + 2.77 













*dtrecus Fluorescei in Concentration One Hour After Intravenous 
cent 1 Administration in Diabetic Rats Treated With Insulin 


Vitreous Fluorescein, 
ng/ml (Mean + SEM) 


—————— M 













Diabetic 
Treated With 
Diabetic Insulin 
. 13.43 + 0.98 7.47 + 1.07 
34.38 + 4.78 16.58 + 2.0 








made hyperglycemic demonstrated in- 
creased retinal vascular permeability. 
The seven rats treated subcutaneously 
with isophane insulin suspension 
(NPH Insulin) had their blood glucose 
levels stabilized at 90 to 110 mg/100 
ml and vitreous fluorophotometry 
repeated. Four animals were evalu- 
ated at an intravenous fluorescein 
dose of 16.6 mg/kg and three at 7 
mg/kg (Table 2). After one week of 
insulin therapy, TT + 4.2% of the 
increased permeability to fluorescein 
had been corrected (P < .005). After 
stopping insulin therapy all animals 
had blood glucose levels of 400 to 500 
mg/dl. 


COMMENT 


Our study shows minimal permea- A 


nile diabetics, control with: insulin. 
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retinal barrier. . 


al Early breakdown of the blood-retinal ba 








scopic changes are not’ detectable in 
the retinal vessels of similar anima 
for at least two months. Increased 
permeability of the blood-retinal ba: 
rier may therefore be. the earlies 
detectable retinal vascular change in 
this animal model. The. functional 
breakdown of the barrier is- partiall 
reversible with insulin- therapy n 
normalization of the blood. glucos 
level. 

A previous study demonstrated 
functional peripheral microangiopa- 
thy in diabetic rats, although n 
attempt was made to reverse thes 
changes with insulin. In human j j 










































reverses the increased microvascula 
permeability found with. puer con 
trol. : 

Because the; animals. aid: in ou 
experiments can be studied repeated 
ly under controlled. conditions, : 
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retina and a marked breakdown of the mot% 


fluorescein blood-retinal 


betes mellitus. This defect is detect- 


able ten days following the chemical 
induction of diabetes. 
despite the fact that electron micro- 
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7 short term 
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of Topical 


__. © Clindamycin is a recently developed, 
semisynthetic antibiotic whose spectrum 
- of activity. suggests a potential for the 
. treatment of common ocular infections. 
` The uptake by various ocular tissues and 
serum in albino rabbits after topical 
administration of 0.2% clindamycin hy- 
< drochioride was studied. Therapeutic lev- 
. els were achieved in the cornea, aqueous 
- humor, and iris-ciliary body and persisted 
for two hours. Peak concentration oc- 
curred in the cornea within 15 minutes 
. and in. the aqueous humor and the iris- 
ciliary body. at 30 minutes. Freezing of the 
|. '. tissue reduced active clindamycin levels 
-cin the cornea by a factor of 2 to 2% of 
those determined by fresh tissue analysis 
but had no apparent effect on aqueous 
humor and iris-ciliary body. There were, 
however, no detectable levels in the 
serum or vitreous humor. 
(Arch Ophthalmol 96:880-884, 1978) 


D myea is the 7-chloro ana- 
E logue of the antibiotie, linco- 
mycin hydrochloride.’ Although its 
spectrum of activity is similar to that 
i . lineomyein, the chlorination has. 
creased its effectiveness against 
sensitive bacteria." It is active against 
Gram-positive cocci and both Gram- 
positive and Gram-negative anaerobic 
pathogens, with the minimal inhibi- 
tory. concentration for susceptible 
organisms (except Clostridium spe- 
cies) in vitro being less than 0.5 ng/ 
ml. The chlorination also makes it 
useful against certain protozoa, in- 
: cluding: the parasites of malaria‘ and 
toxoplasmosis.’ Tabbara et al have 
demonstrated the effectiveness of 
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clindamycin phosphate in the treat- 
ment of experimental toxoplasmic 
retinochoroiditis in rabbits. 

In view of the fact that clindamy- 
cin's spectrum of activity against 
bacteria in vitro suggests a potential 
for usefulness in the treatment of 
common ocular infections, penetration 
studies into the various ocular tissues 
are essential. Such intraocular pene- 
tration studies have been performed 
by Tokuda et al* and Mikuni et aF 
with the use of oral clindamycin 
palmitate and by Tabbara and O'Con- 
nor? with subconjunctival and intra- 
muscular injections of clindamycin 
phosphate. We undertook this study to 
determine the uptake by the various 
ocular tissues and serum after topical 
administration of clindamycin hy- 
drochloride. 


MATERIALS AND METHODS 


Female albino rabbits were topically 
dosed with 50 ul of 0.2% clindamycin 
hydrochloride on the eye at equally spaced 
intervals as deseribed farther in each 
section for a total ef six deses to complete 
the regimen. At designated time intervals 
following the last of the six doses, each 
rabbit was killed with the use of intrave- 
nous 35% pentobarbital sodium, and the 
eyes were enuelezted, trimmed of all 
adventitial tissue, and rinsed in a sterile 
saline solution. Samples of primary aque- 
ous humor were immediately removed 
from each eye by enterior chamber para- 
centesis with the use of a No. 25-gauge 
needle. With the exception of those eyes 
described in the “Clindamy cin Bioactivity 


in Oeular. Tissues” section, each eye was 


then placed: in a sterile disposable, eapped 
tube that was immersed in a mixture that 


. contained solid carbon dioxide and acetone. | 
i Thus, the eyes were frozen and stored. ina - id 
deep-freeze at —70*C until used. "Frozen. * 

dissections of the eyes were done in à — 
manner similar to that described by Abel gt 
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. tivity in Ocular Tissues” : 
plated directly. Plates were incubated for - 





bbits 


and Boyle.‘ Solid tissue samples were 
rinsed in sterile normal saline solution, 
blotted dry on sterile filter paper, and put 
in vials for weighing. 

Cornea homogenization was performed 
by grinding the tissue in ground-glass 
tubes with ground-glass pestles after suit- 
able volumes of sterile distilled water were 
added. To allow maximum diffusion of 
antibiotic from tissue to sterHe distilled 
water, the homogenate was left standing 
for a minimum of three to four hours 
before antibiotic assay testing. The iris- 
ciliary body was homogenized by a motor- 
driven, Teflon pestle tissue grinder after 
addition of sterile distilled water. 

Drug levels in the ocular tissues and 
fluids were measured by use of a microbio- 
logical agar diffusion assay that used 
Sarcina lutea as the test organism. The 
organism was maintained on slants of anti- — 
biotie medium 1 (CFR 141.103) and inocu- 
lated onto the surface of antibiotie agar 3 
in Roux’ bottle and incubated for 24 hours 
at 32 to 35°C. After harvesting, the bulk 
suspension was adjusted such that when an 
aliquot was diluted 1:10 with medium 3 
(CFR 141.108), a 10% light transmission 
(650 m) was registered. A 10 * dilution of 
this eulture in medium 1 was seeded to a 
base layer of medium 2 (CFR 141.03). Six 
evenly spaced penny eylinders were placed 
on the agar plates. Known standard 
concentrations of clindamycin were placed 
in the cylinders to produce a standard 
curve for determining antibiotic econ- 
centrations in the ocular tissues, fluids, and 
serum samples. Solid tissue samples that - 
are deseribed in the “Clindamycin. Bioac- 


18 to 18 hours at 37?C, and diameters of | 


each zone of bacterial. inhibition. were 
measured. Dilution. factors. were employed | 
"odm calculating antibiotic concentration in 
: the cornea and 


d irieeliaty lad = 





section were - 


iam: E Bloactivity 
in Ocular A | l'ssues ` 












án both: eyes, as 
; wath the dosage rate 
30 m mutes. "PAD animals 






e a - EE mi were taken = t a time 
death ay: = traca ad 





eye was 
d ted: “or comet, ;lens, iris- 





"e jane. C renani tissues were ob- 
 tzined from ` the frozen left eye one to two 
toi the frs: odes zhe cornea 

bet was the LE tissue that 





















as e "m ^ pum ra were plated dicte 
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he devas deserted prev ously, but 
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male albino rabbits weighing 
3 to 2.3 kg wereivid ed into fcur groups 

€ vets. Each rabbit was topically 
it 1 2% cling amyein : aydrochlo- 
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Table 1.—Effect of Freezing on Clindamycin Bioactivity | in Rabbit Eye Tissues 
Following Topical Administration of 0.2% Clindamycin. Hydrochioride* 


Antibiotic Concentration of Samples Taken 
50 Minutes After Final posa, mami 


Rabbit 1 


Cornea 
Tissue only 


. Homogenate 

Aqueous humor 

lris-ciliary body 
Tissue only 
Homogenate 


Vitreous humor 
Nonfractionated 


Anteríor 
Posterior 
Choroid-retina 


Rabbit 2 ~ 


*Each dosage was given 50 i on each eye every 30 minutes, which: totaled « Six doses. 


TNF indicates nonfrozen; F, frozen. 
indicates sample lost. 
sindicats queen of antibiotic contact. 


Table 2.—Ocular Tissue Concentrations of Clindamcin Hydrochloride - 
Following Three Topical Dosage Regimens* . a fe 


Antibiotic Concentration. of Samples Taken 
50 Minutes After Final Dose, ug? mi. 


Groupi Dosage Rate Comen 


Every 5 min 


Every 15 min 


Every 30 min 


Average 


TEach group consisted of three rabbits, 


RESULTS 
Clindamycin Bioactivity 
in Ocular Tissues 


Table 1 presents the results of the | 
bioassay of clindamycin in the various 


ocular tissues following topical admin- 
istration of 0.295. clindamycin hydro- 


chloride. | 
Substantial tissue penetration and 
activity of clindamycin occur in the 


cornea, aqueous humor, and iris- 


inconsistently low levels appear in 


lens, vitreous humor, choroid-retina, 
and serum. Although not shown in 






_Aqueous Humor - 


ciliary. body 


| T PIDE Rabbits—Mercer et al 


Ine-Ciary Boa zs ! 





*Each rabbit received a dosage of 50 ul on each eye, which totaled « six doses. 





Table 1, ‘ther’ are also. no detectable 
levels of antibiotic assayed in the - 
serum at ten minutes and 20 minutes. 

Whereas active clindamycin - con- - 
centrations ir aqueous humor andiris- | 
appear. to be little 
affected by freezing, active antibiotic 
concentrations in. nonfrozen. cornea 
are about 2 to 2 times that. assayed 
in the frozen. carnea, whether or not 







the tissue is. homogenized « or plated 
a | - directly. | 
ciliary body, while nonmeasurable or. 


In rabbit. i only, tissues. were not 


ess rinsed, and therefore, this. fact may 
E explain the | relatively high value 
shown: for the frozen choroid-retina. 
















x “To LE* 





AT LE 454 
voee JANE 72.5 
. ^ A2. RE* | 68.7 
10 RET. C 
80min TLE 710 
| RACE 418 
. SLE 725.6 
3RE .— 328 
. Average 7423 
1 RET ; 
TERRENI BET | ^ 
(dh ALE 287 
: B 2 
6 LE 25 4 
SRE 32.0 
Average 30.9 
4 RET. ma" 
TURNS | .5 RET EE S 
Qhrt TLE 26.7 
| |. BLE 20.0 
9 LE "15.9 
ORE 19.0 
Average 30.4 
7 RE! eta 


BRET 
*LE indicates left eye; RE, right eye. 


| cin). 


Dosage Regimen 
. Results of the clindamycin bioassay 
for testing of the three dosage rates 
are shown in Table 2. Those values 
shown for group 3 were obtained from 
the frozen tissues that were deséribed 
in the “Clindamycin Bioactivity in 
Ocular Tissues” section. A. dosage rate 
of once every 15 minutes, as shown in 
group. 2, appears to be substantially 
superior to that of every 30 minutes. A 
dosage rate i of once every five minutes 
appears to be a slight improvement to 
! that: of once every 15 minutes (6. 6 ug/ 
d as compared with 5.7 ug/ml in the 
eous humor, respectively). How- 

















to merit the time necessary to ass: 





ous humor was an adequate: indieator 





-. Table 3.—intraocular Penetration of 0. 2%. ‘Topical Clindamycin yacen 
_ Following Administration of 50 pl on Each Eye Every 15 Minutes, Which 
| _ Totaled Six Doses 


“Antibiotic Concentration, gg; mi 


Wis. thought that the differ- - 
| not have enough importance F. 


antibiotic- ‘concentrations in- cornea ` 
and iris-ciliary body, since the aque- 



































































5.5 5.8 
6.8 7.3 
6.4 | 6.7 
0 0 

0 0 
9.0 9.2 
49 6.5 
8.4 7.8 
5.3 5.5 
6.9 73 
0 0 

0 0 
3.7 5.4 
4.9 5.6 
29 4.6 
3.7 6.3 
3.8 5.5 
0 0 
0 0 
2.6 2.9 
2.5 3.2 
2.0 2.9 
2.4 3.2 
2.4 3.1 
0 


Tindicates control (sterile distilled water only, with same dosage recimen as that for clindamy- 


; Hndicates anterior vitreous showed no active levels out to four hours. 


of intraocular tissue penetration of 
clindamycin. Therefore, the dosage 
regimen of 50 al of 0.2% clindamycin 
hydrochloride once every 15 minutes 


for a total of six doses was thought to 


be most suitsbie for use in the 





following secticn. 


Intraocular Penetration 
of Topical Clindamycin 
Over Time 


Table 3 demonstrates those con- 
centrations of clindamycin attained 


from the bioassay in the cornea, 
aqueous humor. and iris-ciliary body 
at time in terva 








ils of 15 and 30 minutes, ^ bioactivi 
one hour, and twe. hours following the | J = A ; 
last dose of the. dosage. regimen. E Bio: : 

3 Means of these concentrati ons: are . sug 
further demonstrated graphically in. alte 
Fig’ 1 and 2. Very high antibiotice 
| concentrations were achieved | in | the : 


cornea, 65.2 pg/ nif at 15 minate, with l 
these active levels dissipating rapidly 
after the first time interval but still 
remaining considerably. high. Anti- 
biotic levels closely paralleled one 
another in the aqueous humor and 
iris-eiliary body, although: levels re- 
mained slightly higher in the iris- 
ciliary body. Peak penetration of 6.9 
ng/mli in aqueous humor and 7.3. pg/ml 
in iris-eiliary body appeared to occur 
at 30 minutes. Therapeutic levels of 
clindamycin persisted at two hours in 
the cornea, aqueous humor, and iris- 
ciliary body. All control eyes ereated 
no zones of inhibition on the agar 
plates. Although not shown in Table 3, 
there was no measurable penetration 
of the clindamycin into the anterior 
portion of the frozen vitreous out to 
four hours. 

Notably, all of the rabbits that were 
deseribed previously tolerated the 
topical clindamycin very well. There 
were no overt signs of discomfort or 
pain. There appeared to be no conjunc- 
tival inflammation in any eyes. 


COMMENT 


The study of antibiotic penetration 
into tissues requires techniques that 
not only maximize drug identification 
potential but also minimize alteration 
of drug and tissue. Abel and Boyle* 
have demonstrated a convenient 
method of ocular dissection facili- 
tating antibiotic analysis of separate 
tissues with minimal contamination. 
Rapid freezing of eyes and frozen 
dissection were employed. The advan- 
tages of freezing are as follows: (1) it | 
permits easy and convenient storage; 
(2) it theoretically prevents biodeg- 
radation of the drug in the eye; (3) it 
prevents diffusion among tissues; (4) 
it allows a nice dissection of the eye 
without problems with the gelatinoid 
vitreous; and (5) the vitreous can be 
easily | compartmentalized. Since we 





planned to use this technique, we - 


wanted to first. ensure that. freezing | 
did. not. somehow alter esee 
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has been suggested 
isru ts the corneal 









y im ini aving and rinsing. 
the cells may also 





^ hs "in contents, thereby. a 





increased 
, aee elim demyci cE 
O the cornes and 
- reatively low 


protein binding. 









(less than 200 ug/g wet 
saturation. of protein-binding 



















Libsotie levels (that 


assay) mar represent only a 
| artibibtie levels 
icwever, the aqueous 
x may be an. exception, since 
zlly no protein in 


Y e : Se iri clindamycin levels — 





are ebtainsd probably closely 
nt toal emtibeotic concentra- 
has become increasingly 





— poruler in Tesen: years to employ a 


walk 







i ilution an 





2 pixe ‘of 


of the tissues. asused - 







gie The4 éi ferences in t meth- 






ap ee at "im "We can : truthfully à re- 
^: gare this data as. only: close approxi- 





















d A an be coh 










a concentrations in 
o.ger acular tissues are. 


save been achieved.” 
x: by the microbiolog- 


sin the | 


p Fig 1.—Antibiotic concentration in cornea following topical 
-clindamycin hydrochloride (50 ul on each eve Se 15 m 
| dose" | 


. core of this communication. Since topics 
techniques were not yet so refined, applied 

. especially in the first section, it should . Table : 

be understood that absolute levels of substant 
clindamycin were probably not as after th 

_ close to true values as in the third ^ crease o 

. section. Since inconsistently low or no — tissue « 
levels of clindamycin bioactivity were - bs ae oe 

tee demonstrated in the lens, ehoroid- bic iotie it 

. .- retina, and serum, further study of. pr 

ir these tissues. was not. pursued. in the d " z ig y 

| section that dealt. with intraocular — caq hum 
~ penetration. of topical clindamycin E P ak ies Y pl p a Be a 


i es part, 5 
d in Jp ADR in 


‘Sane a andes are. 
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which totaled six doses). 


ith. intact. epitheliums, maximum 
) oncentration occurred in the aqueous 
umor at 3.0 pg/ml. at one hour." 
herefore, we appear to see more 
ipid and greater penetration of 
à oe epee ee = ibn with 










serum ‘below the sensitivity of our 
~ microbiologie assay—about € 
. after. topical ‘ocular: adminis 
will minimize the chances. of. inducing 
this serious. side-effect. E 
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p Iris-Ciliary Body 


` “A 
s er 
E Tis 
Aqueous Humor Virgin: ^u 
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Time (hr) 


Each determination is the average of the four eyes of three rabbits. 


ig 2. Antibiotic concentration in aqueous humor and iris-ciliary body following topical 
ministration of 0.2% clindamycin hydrochioride (50 ul on each eye every 15r minutes, 


There are currently three forms of 


clindamycin which are commercially 


available. Clindamycin hydrochloride . 


hard-filled capsules were first devel- 


oped. Because tais form is extremely 





bitter,^ clindamycin  palmitate-fla- 
vored granules were developed. This 


ester is inactive against bacteria in | 
vitro, but is readily hydrolyzed in the 

gut to mierebiologically active elinda- — 
mycin-free base before absorption 
. oceurs.'* Additionally, dindamycin hy- ..— 
| drochloride proved to be too ir itating m 
when given pea thus, the UE y 








a 884 Arch ont hy pe 


| ‘spicata use in our i atolly. P it n | 


aetive in its present | form. It was not 


. eertain whether proper. enzymes and/ 


or enzyme kinetics exist in the eye for 
cleavage and activation of the. other 
two compounds. _ pon 


The dindamycii hydfoshioride that was $ used | 
in this study was provided as a powder at 85.8% 
purity by the. Upjohn Co, Kalamazoo, } E 


Nonproprietary Names and 
Trademarks of Drugs © 


Clindamyein--c Cleocin. 
Lincomyein hy drochloride—Li ncócin. 
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Gentamicin Ophthalmic Inse 
rug Delivery System 
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on was mede æf soluble 
hthalmic inserts with 


: i-e  okirméht, amd the subcenjunctival 


 toutes.of administration. The insert is a 
. solid, solub#izatt= collagen polymer con- 
e dining Hoodie We compared the 

4 4¢-gertamicin in the rabbit tear 
in inte corneal and scleral 
ies to ‘determine which: route | ot 












ann ninistration: gave the 
si ipei Him "s tissue concentration 


oes . Soluble cz ap inserts offer a 
n. new v metodi of delivering high doses of 
“gentamicin t» infected corneal issue in a 
convenient end et-umatic fashion. 
(Arch Opirhalrrzi 96:885-887. 1978) 


he ceEvery of adequate con- 
centrations of antimicrobial 
| medication to an acute ‘bacterial 

. :€orneal ulcer remains a serieus prac- 
tical problem te the ophthalmologist. 
Problems oeur with all the eurrently 
available rutes of administration. 
p Frequent insti -ztion of drops often 
Ea requires hospitazation with special 
— pursing sare, ard results im a very 
_. fatigued petiert after one week of 
. &round-tbe-- lock treatment. 

The disacvarteges of subconjune- 
val injections rdude patiert appre- 
onsion before, and pain after, the 

ection, ss =al as - &ülsequent 
idm ati E: difficulty in giving 
Ds multiple freqi uea injections. 
uv E _ Soluble cellagen antibiotie inserts 

oO acive route ef deliv- 
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ering therapeutic levels of medication. 
This study is an evaluation of soluble 
collagen gentamicin ophthalmic in- 


serts with drop, ointment, and the 


subconjunctival routes of administra- 
tion. The concentration of  "C- 
gentamicin was studied in the rabbit 


tear film, and in multiple corneal and - 


scleral biopsy specimens. 


MATERIALS AND METHODS 
Preparation of Collagen 
4C-Gentamicin Wafers 


Suceinylated enzyme-solubilized collagen 


(SESC) was used for the preparation of the 


wafers. A sufficient amount of SESC was 


dissolved in .001N HCl to make a 1.5% 


solution. The resulting gel was homog- 


enized for several hours. The pH of the 


gel was raised to 7.5. Gentamicin sulfate 
tagged with carbon 14 (specifie activity, 
.88 u Ci/mg) and carrier gentamicin sulfate 
were added to the collagen gel to make the 
final concentration equal to 892 x 10* 
disintegrations per minute (dpm) of radio- 
active gentamicin and 0.11 mg of carrier 
gentamicin per milligram of dried mem- 


brane, Carrier gentamicin was used to | 
distribute the drug in a way comparable to | 
in clinical situations. The. 
mixture was homogenized extensively to. 


that found 


Fig 1.—Delivery systems and sites of instillation | in rabbit eye. 


.. Ophthalmic inserts—Bloomfield et al B88 


beled gentamicin. The final mixture s 


.892x 10 dpm and 110 mg carrier. 
gentamicin to 1 ml saline solution. The- 


gentamicin of 8.92 x 10° dpm and 11 mg. 














ensure uniform distribution: of radiola 


deaerated for several minutes. and wa 
poured into à methacrylate -plate 
allowed to air-dry for two. to three da 
Oval-shaped wafers, weighing 10 mg 
cut from. the collagen: membrane. 
wafer contained 8.92 x 10° dpm of radio 
tive gentamicin and. 11: mg carr 
gentamicin. : Os 


Preparation of Dróps; B. 
Injection, and Ointment - 





The drops and injection ii e 
prepared by adding “C-gentamicin | of 





ointment was. prepared: by adding Ge. a : 


carrier gentamicin to 1 ml sterile ophthal 
mic ointment. One tenth of a milliliter o: 
each medication was used per experiment. E 
Therefore, the concentration of drug for ^. 
each of the four routes of administration. a 
contained 892 x 10° dpm of radioactive 
gentamicin and l1 mg carrier iur 
cin. : RE v 













IN vivo STUDIES - 
Tear Film Concentration 
of 14 'C-Gentamicir in 





Scintillation vials containing . (ova 


































— Collagen water 


->=> Ointment 
— — Eye drops 
Saoel Periocular injection 


on. 7 
O— an aa 
— s me o e 


lbi ARP 


mt | ms : j : : : 









“Route of 3 58 9-9 12 3 6 93 1 C 

„Administration : Sciera | 

| One hour | 

‘Collagen wafer 67 86 45 65 58 38 20 £30 21 

Periocular injection — 48 — 121 35 33 13 . 18 tHo — 12 5 

Moe hd LN Lo eee LARGER 

Drops | 

^. Three hours - E 

‘ollagen: water 44 28 33 18 14 1t. 3132 — 9. 

: ocular injection 28 27. 36 7 — 5 à o 5 4 4 - 
qaem 7 





























^ were end tightly and put in the oven for 
digestion at 50C, overnight. The vials were 
allowed to cool for an hour, after which 1 ml 
H.O, five drops of glacial acetie acid, and 15 
ml of a universal scintillation cocktail 


added to each vial. The radi oactivity was 


in” trophotometer. 


he | function of time. ae 






Tissue ( Concentration 
of "C: G : ientam : 





(Insta-gel, manufaetured by Packard) were. 
. measured using à liquid scintillation spe 


~~ Radioactivity of tear, in disintegrations 
^- per minute per miligram, was S plotted asa 





The e collagen \ wafer, ioc ointm Bb . tio 





Fig 3. —Solubilization of insert with: release 
of bound gentamicin. Mechanism of bind- - 
ing is thought to be charge interaction 
between deprotonated carboxyl groups of 
succinylated collagen and positive anion 
groups of gentamicin molecule. 


another group was killed after three hours 
by administration of pentobarbital via an 
ear vein. After enucleation, the cornea and 
a 3mm rim of sclera were dissected en 
bloc, washed in saline solution and dried 
with gauze. A 2-mm trephine was used to 


biopsy the 3, 6, 9, and 12 o'clock scleral and 


corneal positions and the central cornea 
(Fig 1). Each tissue was placed Sn a sepa- 
rate preweighed vial. The vials were then 
reweighed and prepared for counting as 
described previously. 


RESULTS 
Tear Film Concentration 
of '4C-Gentamicin 

The collagen wafer showed the 
highest and most sustained concentra- 
tion of radioactivity, with levels drop- 
ping off only after two hours. Tear 
film coneentration after ointment was 
never high and showed a fairly 
uniform level of decay. Drop adminis- 
tration showed a high initial peak, 
with rapid falling off after 15. 
minutes. 

We were surprised to find the 
initial and consistently low levels of 
tear film gentamicin by the subcon- 
junctival route (Fig 2). 


Tissue Concentration 
of '4C-Gentamicin 
The Table shows the tissue con- 
centration of gentamen tagged with | 
carbon 14.. I 
Route Variations.—After one ias x 
the wafers. resulted i in a dodi tissue C 











E “resulted | m she | ME concentration 
3 of activity, < kong the comparison 
- with injectien was less notable. Oint- 


i n: and Srop concentration were 














Only ins zümmsuiste 
— te difference between the cornea and 
p sclera. 

After three hours, the highest scle- 
ral to corneal ecncertration prevailed 
E: for wafers sad miection routes. Oint- 

i drap adm ristration showed 
iff ae at m FAI site 













ites bimer pr jevels 
id the t water only, after one 

dee : "b eerneal concentration 
E ‘was substanti ally higher by the wafer 
. route after «ne hour and three hours 
+ all other routes. 


à when compared wi 
COMMENT 











& polymer insert 
fhod cf increasing 
drug reterticn a£ the-corneal surface.’ 

<v- Polymers nare been shown to thicken 
| And stabilize the ovecorneal tear film.’ 
xccinylaz uec. col Bin is a ue 














-ulation te inse sexi Te: cg Various 
drugs mar me mcorporated into an 
p insert for refease-on. contact by tears. 
! mechznism ef sinding of genta- 
ein asert at physiologie pH is 
E thought to be charge interaction 
. between the dep rotenated carboxyl 
 greups of ssccimviated collagen and 
"the positive charge: groups of the 
gentamicin molec 
— gen binding mar ak 
e two molecule. — 
ution of dreg ert of the wafer 
oceeds at dip er gte than arb 
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oni gre RD. eon. 
£ can be manipu- 


ule (Fig 3). Hydro- 


lated by physiochemical means. The 
rate of wafer dissolution ean be 
prolonged by cross-linkage with ul- 
traviolet irradiation? The elution of 
drug can be slowed by coating the 
wafer with another polymer. The 
soluble wafer route of drug adminis- 
tration is neither the classie rapid 
pulse seen in drop delivery, nor is it 
the continuous zero order delivery 
a one sees in a reservoir system. It 
is a “slow pulse” delivery system. 
ae our data suggests that a 
modest improvement in a pulse deliv- 
ery leads to substantially enhanced 
drug uptake. A bulkier, more expen- 
sive reservoir system may be more 
ideal from a theoretical standpoint, 
but a soluble wafer appears to be an 
important practical approach to drug 
delivery. 

The tear film studies showed that 
the wafer gave the highest concentra- 
tion of drug for the longest period. In 
the treatment of a corneal ulcer, it is 
comforting to know that the exposed 
ulcer bed can be continually bathed by 
an antibiotic in the tear film reservoir. 
On the other hand, it is surprising to 
realize that there is a relative lack of 
tracer drug in the tear film by the 
injection route. Research in progress, 
and that of Wine et al* indicates that 
the intact conjunctiva presents a 
barrier to transconjunctival passage 
of molecules. When a bolus of medica- 
tion is placed under the conjunctiva 
near the sclera, any medication that 
diffuses out is further diluted by the 
tear film. 

The ability of the wafer to deliver a 
higher corneal concentration of gen- 
tamicin with the same initial amount 


given by other routes indicates that - 
this is not only a more efficient 


method of delivery, but also a less 
painful and less inflammatory method 
of drug delivery. 

The central corneal concentration of 


gentamicin was greatest with the 


inserts. The central corneal level of 
tracer drug by the injection route 
showed the least concentration after 
one hour. Our data confirms the study 
of Oakley et al showing a corneal 


concentration gradient with subcon- 


junctival injections.’ These investiga- 


tors found that the peripheral cornea. 
received more of an antibiotic dose 


than the central cornea. 


high central corneal level of tracer 


ing in lower central values by. th 


polymers. in the preoeular tear. film. ae " 
MA bcd 14:881-902, 1975. . | 


! uptake of subconjunctivally injected "C eer. 
tisone. Am J Ophthaimol 58:362, 1968... 


distribution. of subcorjunctival antibiotics. Ami: J. 















The findings of a high tear film and 


drug by a wafer system suggest that 
this is the best way of delivering 
medication to a central corneal ulcer. 
The relative lack of tracer in the tear 
film, and the corneal gradient result-. 


injection route suggest that we ma 
be lulling ourselves into a false s 
of security by. subconjunctival inj 
tion. 
The reason fer the. higher scleral 0. 
corneal drug concentration by 
routes, excluding drops, is not cl. 
the reason was due to tissue di 
ences, such as vascularity of the sc 
then the drop route should 2 so ! 
ossi Ivo da ton 


















(6: corneal diiferenee Was “the di 
method, perhaps because the dro 
disappears so fast from the tear fil 
the meniscus no longer can act asa 
reservoir. 

Our data suggest that  solübl 
collagen inserts offer a new method. ) 
delivering therzpeutie levels of. gen- 
tamicin to infected corneal tissue in : 
convenient and atraumatic fashio 
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hk Leo T.  Chylack, Jr, MD 


= eA stereoscopic system of lens pho- 
. tography was developed and was applied 


..cataract. Lenses, after surgical extraction, 
. can be classified by a technician, inde- 
. pendent ot. ophthalmological coliabora- 
tion. This system meets the needs of the 
: laboratory. scientist and has been adopted 
by the Cooperative Cataract Research 
"Group. | 

. (Arch Ophthalmol 96:888-892, 1978) 


A t present; there is no system of 
de human cataract classification 
that meets the needs of the laboratory 
: scientist. With the increasing empha- 
sis. on human lens and cataract 
| research has come a need for a system 
of cataract. classification that will 
provide the laboratory scientist with 
information sufficiently precise to 
.allow a meaningful correlation to be 
. made between laboratory data and 
eataraet ty pe. Traditional elinieal ter- 
minology, based on the slit-lamp 
sessment of the lens, suffers from 
onsistent usage by clinicians, and 
frequently deseribes only the most 
-visually disabling zone of. opacifica- 
tion. The term “senile cataract,” 

which is applied to so many cataracts, 
= js an example of i imprecise elassifica- 
$ tion. The LUE to examine - the 









eter E Brigham Hospital Toson. d 
"Reprint requests to Howe. Laboratory of 


Ophthalmology, 243 Charles St, Buen MA 
02114. e | Er 


in the classification of different forms of | 


to a study of cataract protein color, 


lens scientists have used her system in 


the study of several other aspects of 
lens structure and function. They have 
done so knowing the inadequacy of 
this system for their individual pur- 
poses, but having ro suitable substi- 
tute. 


I herein describe a stereoscopic 


system of lens photography that, in 
-the hands of a reasonably skilled tech- 
"ician, can be used to photograph and 
classify different eataracts. The crite- 


ria for the classification have been 
carefully developed by myself, with 
the assistance of several members of 
the Cooperative Cataraet Research 
Group (CCRG), and have been adopted 
by all of the collaborating laborato- 
ries. This system allows classification 
of the lens (or cataract) immediately 
after extraction and enables the labo- 
ratory scientist to classify the lens 


opacity independently of the patient's 
ophthalmologist and the vagueness of 


clinieal terminology. The adequacy of 
this system will be tested over the 
next few years, and if necessary, the 
system will be modified. The photo- 
graphie record will allow reclassifica- 
tion of eataraets without losing the 
data or the opportunity to establish a 
useful eorrelation between the data 
generated and the cataract type. This 
system is iin the "basie classifica- 
tion scheme"; an "extended classifica- 
tion scheme, capable with the hasic 
scheme, is being developed for in vivo 
slit-lamp photegraphy and quantifica- 
tion of light absorption and seatter. 


The extended classification scheme 


will be described at a future date. 


METHODS | 


_ An operating microscope (Zeiss, OPMI 1) : 
was modified to provide stereoscopic, light- | 
reflex-free photographs of human normal 
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fati ic on o f Human Cataracts 


and cataractous lenses (Fig 1). This instru- 
ment was based on the technique described 
by Greiner and Chylack i in 1976; and was 
modified in the following ways: 

l. A stereoscopic adapter (Zeiss Urban) 
was used in place of the two cameras, two | 
camera adapters, and beam splitter. This | 
instrument places both members of a 
stereo pair on a single 35-mm exposure. 

2. A slit-beam illuminator and scanning 
prism were added. e 

3. The two circular fluorescent lamps. 
were mounted on the mieroscope stand 
with aluminum brackets that could be 
moved aside to facilitate ease of lens 
manipulation (Fig 2). 

4. A dimple was placed in the center of 
the watch glass before spray-painting with 
flat black paint. This procedure can easily | 
be done by heating the watch glass and 
gently depressing the center with a hot 
piece of steel. The dimple stabilizes the lens 
against vibration. 

5. The heated base and the position 
micro-adjuster were eliminated. 

6. A plastic cuff was machined to fit 
over the microscope objective to eliminate 
reflexes on the microscope objective from 


the circular lamps. 


7. The entire apparatus was mounted on 
a machinists/mechanies tool cart for ease 


of movement between the operating room 


anc the laboratory. 
The equipment needed for the basic clas- 
sifieation scheme follows: 


One operation microscope body (Zeiss, 
OPMI 1, catalog number, 303602) 

One table stand (305233) — 

One illuminator carrier (303408) 

One slit illuminator (808117) 

One 150-mm objective (308125) 

l One 200-mm mieroscope objective 
(8050202) .— 

| One. 150-mm auxiliary jus (303306) 
One scanning prism (303634) 


. One transformer (309939) 

`- One connecting cable (380074-0160) 
- Three bulbs (390153) 
. One (Zeiss-Urba 





| ) stereo photo 
attachment (3: 0437) | 


| l One centrie adapter, (for Pentax 









* Fig 1.—Left, center, and right are front, top, and side views, respectively, of 


photographic apparatus used in basic classification system. 





Fig =—Left, Side view of apparatus; Center, View of light supports; Right, Top view of support arms. 
LigF*ng supports are made of aluminum stock; the original post that inserts in base is removed and cut 
true--ourid on lathe. Three aluminum collars are fabricated; largest collar holds rod supports, wF ich are 
secured with set screws. Each collar has thumb screw to secure it to central post; central screw is 
sepa:atec from post by nylon spacer. Lamps are fastened to two wooden or acrylic blocks with springs or 
rubber bands mounted on arms. Lowest collar supports upper two at appropriate level. 


camera, 310253) 

One KM 35mm camera body 
(ASAHI-Pentax. 310442) 

One S-lens adapte= (for slit 
illuminater. 3104-54 

One cable release 200281) 

Two oculars with empter lock 
(12.5 x higheyepeint, 305512) 

One cross-hair retia (305556) 

One retainimg ring 305451) 

One 160-mm straigkt binocular 
(303719) 

One stereo viewer XSAHI-Pentax) 

One dual circular fi&oresezent lamp 


Arch Ophthalmel—Ve: 96, May 1978 


fixture (diameter of lamps: 8 and 
12 inches); remove lamps and bal- 
last from fixture support to mount . 
on aluminum brackets (can be obtain- 
ed from electrical appliance 
distributor) 
One aluminum collar and "V" brackets 
One machinest's cart 


Technique for Proper Acquisition 
of Cataractous Lenses 


l. Immediately after the cataractous 
lens has been removed by cryoextraction, 
the surgical assistant or serub nurse should 


mark the lens equater at the site of eryoad- 
hesion with either a marking pencil, or a 
small piece of rolled cotton wetted with 
brilliant green dye or gentian violet. (This 
step may be omitted if nonanatomical 
studies are being done). Gently irrigate the 
cataract off the cryoprobe into a small 
sterile beaker or plastic cup that has been 
placed on the surgica instrument tray. The 
solution used should be isosmotie (300 
mOsm /liter), although its composition will 
depend on the studies planned. 

2. Cover the lens with irrigating solu- 
tion. Do not cool it. 


Cataract Classification—Chylack 889 









SIINTRACAPSULAR 
DIEXTRACAPSULAR 







X& | Cortex CXE | 






































tia | conr | | ! 
| fouATORAL | | | 
Lot iz i i f- ] E szb xis . " 
B-E piot i : i; i z wt 
Sere l2irisir f tj ajuin Is] z 1801.0) o | Oj} goles 
i2ie d ; isis $ $izi3isis!s £1 o Saleni 2 jelija 
E » E F + +i + + * * * * * + + + d 4 * Y 4 La 2 H K3 x 4 ioa * * P * | s g dd «i d dd ee wt iw 
$212 pein] wj ef ejojn] ejej mj mjeh fe SEN | df el eis Riso fw] im | we a i @ [>> [Ost r [apo Ue 
| | i i | | | 


Fig 8. RN card on which laboratory data is End after cataract hais been classified. Top and right margins 
2s - contain clinical data; bottom margin contains classificaticn components; left margin contains coded blanks, which 
~ may be used to organize laboratory data generated by particular assay or procedure. Spherical equivalent equals: 
; pene of enne (which is indicated by D), plus (power of cylincer/2)D. Other SYTDON a are defined in text. | 


E & Ask the P jede to examine the epithelium down so that lens appears 

lens. grossly and measure it. This satisfies to rest in a coneave saucer. 

M tissue committee" regulations at most d. With a Westcott scissors, incise the 

! zonules 360° around the lens. The lens 
will now be free and can be gently 
lifted away from the residual anterior 
segment tissues with a lens loop. 

e. If it is necessary to remove the 
z0onules, plaee the lens on a piece of 
sheet paraffin and rotate it by gently 
pushing the lens equator with filter 
paper. Do not place the lens on the 
filter paper, because the capsule will 
rupture. | 

f. Transfer the lens to the plotégsaphie 
apparatus. | 

g. If either normal or cataractous lenses - Fig 4.—Aide to estimation of percent of 
cannot be studied immediately, they — ota! anterior or posterior. subcapsular 
should be frozen in sufficient media to © area covered with cataract. Results are — 
cover the lens. Do not freeze the lens ^ expressed as percentage of total area of. 
without surrounding medium or it will /|— largest circle. $3 
dry and disintegrate with time. Isos- AW 
motie mannitol is used i in our Jab. ^o 










r tent po: not vary these expo- 
Limes ^ paetientarty for. estimating 









"Photographic Technique. M SN 


E "Film: high speed. ektachrom ke. 
= Aik, daylight, ASA 160.. e 
E Pao € time: ae e ne 
















Tm nii be acl : 
iat is attached to the. 
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Fig 5.—Steneo-pairs of diferent cataracts with their appropriate classification. Top left: |, SCP-20, NS-clear (immature posterior 
subcapsu!a: catarac covering 20% of posterior capsule, with no nuclear sclerosis). Top right: |, N-4*, NS-ye! ow (immature dense 
nuclear Opacity, with moderate nuclear sclerosis). Center left: |, CXA-3:, CXE-2°, N-4', NS-yellow (immature cataract involving three 
fourths of anterior ecrtex, 180° of equatorial cortex, with dense nuclear opacity and moderate nuclear sclerosis). Center right, bottom 


left: |, CXE < 


operating microssape cbyective to elimi- 
ights. 

5. Fluoreseent lights sould be placed 
concentrical y with the mcroscope objec- 
tive but below the lev» cf the slit-illwmina- 
tor. A V-shaped aumiram supporting 
device can be easiy fabricated by a 
machinist; tais allows th 
cent lights 


nate reflexes from ea ing 


ireular fluores- 
» be retated out of the way 
during manipulation ef the lens (Fig 2). 

6. The surfa e of a large 
(appreximatealy 4 m damer) watch glass 
should be sprayed with fat black paint, 
after indenting the 3eepest part ef the 
watch glass cover a bunsea burner. This 
indentation m nimiazes lensenovement dur- 
ing photography. 


onca e 
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7. Place the lens at the deepest point of 
the watch glass and cover it with irrigation 
solution warmed to room temperature. 
Place a millimeter rule next to lens. 

8. The magnification setting on the 
operating microscope should be 16. 

9. Photograph the following: (a) ante- 
rior surface of lens; (b) slit-beam views (as 
many as needed); (c) prism views: a 45° 
prism, with the longest surface mirrored, 
can be placed on the bottom of a petri dish 
(sprayed flat black) to obtain frontal and 
edge view simultaneously; (d) posterior 
surface of lens; (e) nuclear sclerosis (place 
on pure white background or on circle of 
plastic or Teflon; be sure the time exposure 
is set at 1 sec). 


N-3., NS-yellow (immature cortical cataract involving 270° of equatorial cortex, with moderately dense nuclear opacity 
and moderate nuvzieer sclsrosis). Bottom right: NS-brown (advanced nuclear sclerosis). 


10. Be sure to keep an accurate log of 
photographs taken, to avoid mix-ups; use 
the first frame to photograph the code 
number identifying the film. Then record 
as follows: 


Frame + 0 
View: anterior capsule up 
Frame + to 5 
View: slit views ‘anterior up) 
Frame # to uM 
View: prism views (anterior up) 
Frame zx. to ; 
View: posterior capsule up 
Frame +__— . to 


View: nuclear sclerosis 


It is extremely important to accurately 
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-record this information, since it is very 

-difficult to be sure which is the anterior 

and which is the posterior lens from devel- 

oped slides. In fact, it is sometimes impos- 

n be sure which patient or whieh eye 
: eis s viewing. 


2 Classification Procedure 


y One may classify the cataract while 
view ing it for photography and then check 
the accuracy of the classification with the 
photos, or one may. wait to classify the 
cataract until the photos are ready. The 
classification scheme has been reproduced 
on punch cards so that there is only one 
-card per lens and all the necessary data is 
X on that. card. (Fig 3). 


- Definitions of Symbols 
_ in Classification Card 


Immature cataract (I) internal normal 
morphological features are preserved in at 
least some sections of the lens. 

Mature cataract (M): no normal morpho- 
logical details are apparent in any part of 
dens. No notable swelling of cataractous 
lens is seen. 

_Hypermature cataract (H): as in M, but 
“witha substantial increase in lens 
volume. 

~~ Cortical cataracts (anterior: CXA; equa- 
torial: CXE; posterior. CXP}: The 1° to 4 
symbols refer to the circumferential extent 
of opacification as referred to the quad- 
rants of a clock. Admittedly, this is an 
oversimplification, since it might not 
distinguish between thin, shell-like and 





... full-thickness quadrantie opacities. How- 
;, ever, as a starting point, the cireumferen- 


~~ tial extent of cortical opacification is 
. probably the easiest to identify. 
.*. The subcapsular opacities (anterior: 
“SCA; posterior SCP) are quantified by 
estimating the area of subeapsular lens 
involved compared to the total capsular 
-area. The diagram in Fig 4 assists one in 
estimating the percent of subcapsular 
involvement. 
-o Nuclear opacity (turbidity) (N) is distin- 
.guished from nuclear sclerosis (color) (NS). 
"The: opacity just obscures the view of the 
posterior lens; the 4° opacity completely 

obscures the view of the black dise through 

d the eataract. The nuclear color is rated as 

clear to black, as seen against a white 

background. 7 

| RESULTS 

In the initial stages of application. 
it was necessary to demonstrate the 

adequacy of this system for photo- 

graphing all types and degrees of 


opacity. Six representative photo- 
graphs of different cataracts are 


892 Arch Ophthalmo!—Vol 96, May 1978 





presented in Fig 5. From these stereo 
photos, clearly: (1) the region(s) of lens 
opacification are apparent; (2) the 
extent of lens involvement can be 


semi-quantitated; (3) the density of 


the nuclear cataraet can be estimated; 
(4) the nuclear color can be described 
accurately. 

slit-lamp views aid in estimating 
the size of the nueleus and the thick- 
ness of the cortical envelope. Through 
the use of spherical geometry, it is 
possible to estimate the volumes of 
the cortex and nucleus with slit-beam 
photos. ! 

Several caizraets were examined 





biomicroscopically by the author pre- 


operatively, and then immediately 
postoperatively, Except for the 
eryoapplieation mark, there is no 
grossly apparent change in the mor- 
phology of the cataract in vitro as 
compared with in vive. This means 
that the cataract extraction, per se, 
affected little the morphology of the 
cataract. Therefore, the laboratory 
scientist may classify the cataract 
postoperatively with the confidence 
that he or she is not classifying arti- 
factual changes as well. 

Nonmedieal personnel can quickly 
learn the photographic and classifica- 
tion techniques. Two hundred consec- 
utive cataraets removed at the Massa- 
chusetts Eye & Ear Infirmary, Bos- 
ton, were photographed and classified 
by three college and/or medical stu- 
dents. Facility with the photographic 
technique was gained after only ten to 
20 lenses were photographed. After 
reviewing the classification of each of 
the first hundred cataracts with the 
author, these students could aceurate- 
ly and consistently classify any type 


of opacity. 


COMMENT 
The principal advantage of this 


method of lens classification is the — 


freedom that it confers on the labora- 
tory scientist who wil! now be able to 
classify lenses without the problems 


associated with traditional clinical or 
very specific laboratory classification _ 





schemes. With a permanent. steroscop- 


ic, photographie record, the classifi- ~ 
cation scheme may evolve through 


serial modifications without sacrific- 
ing the utility of the data generated in 


the laboratory. Without the photo- 
graphic record, even a minor modifi- 
cation in the classification scheme 
would require a fresh start in correla- 


tive efforts. Another asset of this 
system is its compatibility with the 
extended system of classification, 
which is being developed to study 
changes in the crystalline lens in 
vivo—elther the normal stages of eata- 
ract evolution or the effects of drugs 
on cataract maturation. In the ex- 
tended system, the same descriptive 
terminology will be used (with full 
awareness that the in vivo classifica- 
tion is limited by such factors as pupil 
size and anterior opacities that ob- 
scure posterior detail), but the empha- 
sis will be placed on quantifying lens 
dimensions (ie, size/volume of nuclear 
opacity and size of subcapsular eata- 
ract) and other factors of lens struc- 
ture and function. The degee of light 
seatter will be measured, and the 
diffusivity of lens' proteins can be 
measured to yield an index of protein 
aggregation in different cataracts. 
Perhaps the greatest disadvantage 
of the basie system is its complexity; a 
cataract with cortical, subeapsular, 
and nuclear zones involved may have 
eight different subclasses. Hopefully, 
a regular review of photographic data 


will reveal a smaller number of cata- 


ract types into which all cataracts may 
be placed. The basie system, herein 
described, meets the present needs of 
most investigators of the CCRG. The 
degree of sophistication of the photo- 
graphic method appears to be inverse- 
ly proportional to the universality of 
its application. This method is a 
compromise between sophistication 
and wide applicability. 


This work was supported by US Publie Health 
Service grant, EYO1276. 

Jin H. Kinoshita, PhD, Abraham Spector, PhD, 
Steven Trokel, MD, John Harris, MD, Everett 
Kinsey, PhD, Venkat N. Reddy, PhD, and other 
persons from the.CCRG gave helpful suggestions 
about. lens classification. Mr Andrew Levin. 
provided photographie assistance. The surgeons 
of the Massachusetts | Eye & Ear Infirmary 
COPATE in. the development of this system. 
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as well as the local pharmacological 
actions of vasoactive substances. Dur- 
ing the last few years, there has been 
a proliferation of methods of obtain- 
ing quantitative measurements of 
blood flow in different organs and 
tissue. Some of these methods have 
been adapted to obtain information 


about the ocular circulation, but they 


have encountered many difficulties, 
particularly with regard to the retinal 
circulation’ The proximity of the 
choroidal circulation and the impossi- 
bility of cannulation or catheteriza- 
tion of the central retinal vessels 


prevents the use of inert gas washout 


techniques or electromagnetic flow 
meters, which are used to study blood 
flow in other organs. 


See also pp 809, 812, and 878. 





Hickam and Frayser,’ in 1965, using 


. fluorescein as the indicator and a 
photographie method, first attempted 
... the measurement of the mean retinal 
 eirculation time. Some progress in this 


technique was made by Bulpitt and 


3 . Dollery who examined the photo- 
E graphs by microdensitometry, arriv- 
y ing at relative values for the retinal 
T. blood flow. Application of photometric 
techniques was proposed for the first 
time by Niesel and Gassmann, but | 
|. their work was reported only in a 
preliminary form. Recently, Strang,’ 
reviewing the existing methods of 
^ measurements of ocular blood flow in 


| graphie measurement of the arteria 













general, pointed out. that 
available technique for measur 
of retinal blood ‘lo 







and Geena ( 
emerged that erables the estimation vy 
of retinal blood flow and can be 
applied clinically. This method. may be. r. 





used as a routine clinical procedure 


and has ages to be i innocuous to o the. ui : 


SUBJECTS AND METHODS 
Theory of the Method . 


It can be shown that the flow of a igi d 
through a vessel is the ratio — | EM 


P Vit 


is the. volume . between nn 






where et 





the blood: flow dea Dn. artery; Je 
volume V was ‘obtained. by the pho 9- o 
diam- 
eter and using a known distance between 

two cross sections ef the vessel. The evalu- 

ation of the mean transit time of the blood =~ 
between the two cross sections of the ^. 








retinal artery has been earried out, using 


the outputs of two photometers that detect 
the fluorescent. light emitted from. two 
sites of the artery after the intravenous 
injection. of flucrescein. Although — this 


injection is virtually instantaneous, the = 
| photometer cutoni are slow rising pulses 
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Fig 1 m Diagram of setinp used for estira 


x tion of aen retinal bleod flow. Bottom, 
-Graphie eration of recording, of minimal transit time from retinal anen ie as 









The accuracy. of the method veil 





length L per used: bs à Newtonian liquid of 
viscosity " 'and subjes tedt toa pressure drop | 
P,—P,ie A : 





(0 VERSBE- 
| where v is the velocity of. the: liquid: at à. contact 
distance r of the axis. By integration. of pé n 
: this equation over the whole seetio ofthe - 

Doe vessel it becomes E 


süre krne 


cein eencertrato»ns im the vitreous. 

Slit Lamo.—Tre imeandascert bulb nor- 
mally in the slit lamp was replaced by a 
fiberoptie system in connectior with a 150- 
W unit wit ventilation. Uniform illumina- 
tion over the area under examination was 
used. A filter hc der eontaining the remov- 
able, excitation fite", Wratten 47 A, is 
mounted en the arm in front of the light 
souree Th» barrier filter, Il^ord 110, is 
placed in the photomultipliers. The lamp 
and microseope arms are lockec at an angle 
of 20°. 

Microscepe.—“he photometric detection 
system consists of a modified eyepiece 
containing twc 15€-u fiberootic probes 
designed sc tha: they can be superimposed 
on any area of the mage of the optical 
cross section, ard comnected te two photo- 





Fig 2—Recorcing on oscilloscope of 
minimal time obtained from delay between 
initial impulses from each optic fiber 
placec on superior temporal retinal artery. 
Arrows A, and A, indicate frant edges of 
fluorescenze pulses arrows B, and B,, 
continuation of records in sweep time that 
foliows detection of tront edges. 


Fig 3.—Grephic represen-ation of record- 
ing in Fig 2. 


eed. UP d. BRIER 
| 


0.22C sec 


0.1 sec 
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multiplier tubes, two photometers, and a 
double-beam storage oscilloscope with pas- 
sive low pass filters at the inputs (Fig 1). 
The sensor tips of the optic probes are at a 
fixed distance of 0.188 em, in focus simul- 
taneously with optical section. This dis- 
tance between the optic fibers corresponds 
to a distance of approximately 0.09 em on 
the retina, taking into account the optical 
effect of the contact lens and the optical 
power of the objective of the slit lamp used. 
The voltage used in these studies was 677 
V. The time base used in the measurement 
of blood flow is 0.1 sec/div. All the 
measurements are made after proper 
application of a low-vacuum contact lens on 
the eye to be examined. The suction used 
when applying the contact lens, evaluated 
by means of a mercury manometer, was 
found to be 40 to 50 mm Hg. This suction in 
normotensive individuals causes the IOP to 
increase to about 30 mm Hg.’ This IOP is 
well below the values of diastolic pressure 
of the central retinal arterial branches. As 
the recordings are done in a very short 
period of time, it is not difficult for the 
patients to maintain a steady fixation. In 
older patients it may be necessary to hold 
firmly the patient’s head against the 
headrest. However, because the test is 
made under constant observation, fine 
adjustments may easily be made at any 
time. Finally, it is noteworthy that, when 
necessary, the technique may be repeated 
some 10 to 15 minutes later, in normal eyes, 
without serious background interference. 


Subjects 


To test the clinical use of the apparatus, 
to standardize the procedure, and to deter- 
mine its value for evaluating retinal blood 
flow changes, two groups of patients were 
examined. 

Group 1 (normal volunteers) consisted of 
ten healthy young volunteers having 





*Artery to artery. 


Table 1.—Superior Temporal Retinal Blood Flow in Healthy Young Individuals 


Mean Arterial 

Flow, Transit Diameter, 
Patient „l/min Time,* sec um 
1 3.4 0.33 163 
2 5.0 0.33 195 
3 4.5 0.30 178 
4 4.2 0.44 208 
5 4.5 0.36 195 
6 4.7 0.28 176 
7 3.8 0.32 169 
8 4.1 0.40 195 
9 3.9 0.38 187 
10 3.9 0.34 176 
Mean 4.2 0.35 184 
SD 0.5 0.05 15 


normal findings on ophthalmological ex- 
amination. All the volunteers had a visual 
acuity of 20/20, normal IOP, and normal 
fundi. 

Group 2 (anemic patients) consisted of 
five individuals whose hemoglobin con- 
centrations were less than 10 gm/100 ml 
and had normal findings on ophthalmolog- 
ical examination. The patient's blood pres- 
sure was recorded by sphygmomanometry 
and the estimated mean pressure calcu- 
lated (the systolic pressure plus twice the 
diastolic pressure, divided by three) A 
venous sample was withdrawn from the 
anemic patients for estimation of hemo- 
globin value and packed cell volume. 


Procedure 


Measurement of Blood Mean Transit Time 
Between Two Points in a Retinal Arterial 
Branch (Superior Temporal Retinal Artery).— 
The eyepiece is rotated so that the two 
sensor tips are focused on the superior 
temporal retinal artery; then 1 cu em of 
20% fluorescein is injected rapidly through 
a cannula previously placed in a forearm 
vein. The passage of the fluorescein 
through the two sites of the arterial branch 
in foeus with the optic fibers is automati- 
cally registered, using a time base of 0.1 
sec/div and a sensitivity of 10 or 20 mV/ 
div, depending on the background (Fig 1). 
The oscilloscope is started shortly after the 
fluorescein infusion and runs continuously 
up to the moment of the passage of the 
bolus of fluorescein through the artery 
under observation. The time base of the 
oscilloscope is then switched off. The mean 
cireulation time of the blood between the 
fixed distance of 0.9 mm in the superior 
temporal retinal artery is twice the time 
delay between the responses to the im- 
pulses of fluorescent light, which corre- 
sponds to the distance between the front 
edge of the pulses obtained in the storage 


Arterial Mean 

Volume, Blood Age, 

x 10°? Pressure, mm Hg yr 
1.9 85 22 
ZT 63 19 
2.3 83 17 
3.1 83 29 
2.7 75 15 
2.2 85 26 
2.0 80 28 
2.7 84 22 
2.5 84 19 
2.2 80 30 
2.4 80 23 
0.4 7 





Retinal Blood Flow—Cunha-Vaz & Lima 895 






























c pe. Ror the amount of fluorescein used 
200 mg) the signal to noise ratio (ampli- 
tude of the impulse/fundus background) is 
bout 3.0 
V feasurement of Internal Diameter of 
superior Temporal Retinal Artery.— Fundus 
orescein. angiography is performed af- 
second. intravenous injection of fluo- 
rescein. 8 cu em of 20% fluorescein), with 
| patient s still using the contact lens. The 
maximal | diameter of the fluorescein 
jumn. in the superior temporal artery is 
measured by means of a light microscope 
with a micrometer scale in one oeular. 





RESULTS 


es Valdés "for the segmental retinal 
-blood flow were obtained by dividing 
the volume of a retinal arterial 
-segment by the mean transit time of 
the blood through this segment. The 
volume of the vascular segment was 
-ealeulated from the arterial diameter 
obtained by photographie means, and 
the length of the arterial segment 
defined by the fixed distance of 0.9 
mm determined by the distance 
between the built-in optie fibers in the 
apparatus and the optical influences 
the slit-lamp objective and contact 
ns. The mean transit time (artery- 
ry) was taken as twice the 
imal time obtained from the delay 
(tween the initial impulses from 
ach. optic fiber (Fig 2 and 3). 

` Measurements were made in ten 
normal volunteers, giving a mean 
segmental retinal blood flow of 
42 + 0.5 ul/min (Table 1). The mean 
arterial diameter was 184 + 15 p and 
the mean transit time between the 
two optic. fiber tips was 0.35 + 0.05 
seconds. In the five patients suffering 
from anemia, and showing a mean 
value of hemoglobin concentration of 
7.7 gm/100 ml and a mean packed cell 
volume of at 2, the | mean PON 
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/.. Tabie 2.—Superior Temporal Retinal Blood Flow in Anemic Patients 














E Arterial Packed Cell 
Flow, © Transit — Diameter, Vo Volume, 
_Time,* sec — mo mi/100 mi 


retinal blood flow was 8.7 + 0.8 pl/ 


‚min (Table 2). Student's ¢ test to 


determine the significance of the 
differences between these mean val- 
ues observed in normals and in anemic 
patients gave the following values: 
segmental retinal blood flow, t = 7.1; 
transit time, t = 546; and arterial 
diameter, t = 198. Highly significant 
differences are, therefore, found be- 
tween the values of retinal blood flew 
and mean transit time. 


COMMENT 


The values obtained for the human 
superior temporal retinal blood flow 
by the method of slit-lamp fluoropho- 
tometry here reported show a mean 
value of 4.2 + 0.5 ul/min. This value is 
slightly lower than what would be 
expected from experimental studies, 
which have given vzlues in the order 
of 5 to 10 ul/min. The lower values 
obtained with this method are, how- 
ever, well in agreement with the 
inerease in IOP induced by the use of 
a contact lens. It is important to 
realize, however, that the cerebral and 
retinal circulations behave quite dif- 
ferently from the peripheral circula- 
tion elsewhere in the body; their blood 
supplies are not ander autonomic 
control and they have considerable 
pewers of autoregulation.’ Research 
along these lines is now under way, 
examining the relation between val- 
ues of segmental retinal blood flow 
and induced variations in the intra- 
ocular pressure. 











The increased valaes for blood flew 
observed in anemic patients were 


anticipated because the oxygen-carry- 
ing capacity of the patient’s blood was 


low (mean hemoglebin value, 7.7%) 


and its viscosity (packed cell volume) 


| reduced. The inerease in segmental 


896 Arch dado May 1978 t 


Hemoglobin, 
gm/100 mi 





. tion of retinal blood: 





blood flow in anemic patients was 
essentially due to a marked decrease 
(approximately 56%) in mean transit 
time. | 

Studies on diabetie retinopathy, 
reported elsewhere in this issue (p 
809), showed values of 4.3 + 0.5, 
48+ 0.6, 64+ L1, and 42 + 1.1 u/ 
min for the different stages, of the 
evolution of the retinopathy, indi- 
cating correlation between retinal 
blood flow and progress of the 
disease. 

The results reported here seem to 
have particular interest as they have 
been obtained in man, and the poten- 
tial eauses of error, apart from the 
slight increase of the IOP, do not 
appear to be significant. A brief anal- 
ysis cf these causes of error shows 
results in the following observations: 
(1) The blood flow was considered to 
be laminar, although the velocity 
profile is not exactly parabolic. Such 
an approximation is, however, accept- 
able for vessels of about 150 p in 
diameter. (2) The diffusion of the indi- 
cator during its passage between the 
two detector points was considered 
negligible. In any case, it would coun- 


teract the axial packing that occurs in hd 


small vessels. (3) The instability on the 
scope baseline may impair the defini- 
tion of the front edge of the impulses. 
This was minimized by using the LC 
filters and injections of 1 cu em of 20% 

fluorescein in order to increase the 
impulse amplitude.’ " (4) No signifi- 
eant artifacts were introduced in the | 


| recordings due to the pulsatile nature 


of the blood flow 
arteries. : 

The existing ie for estima- 
flow are generally 
i on the mean 
ion times or 


in the retinal 
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s Ld ine ext apolated to allow the 
n ; dnce wes. to be esti- 





| t Beslthy. ois aes 
st cider p patients showing a fairly 
ager rise ir nos concentration 








i e y,the: isis here € 
-offers the possibility of cakulating 
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- mot oniy the segmencal retinal blood 
- flow. but also” regional vascular 
.. volumes. To this enc, the apparatus 





ey, be -"ocused in sach a way as to 
. place the two fiberopsic probes simul- 
;neouslr on a maim arteria branch 
l omits. venous pair, by rotating the 
‘hg mean transit time of the 
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fluorescein particles through the re- 


gion, depending on the artery and the 


vein, may be obtained by the differ- 
ence between the mean transit times 
from the injection site to the sites 
under focus in the artery and vein. 


The difference of mean transit times 


is the difference of the dilution curves 
obtained. This value multiplied by the 
segmental blood flow previously esti- 


mated in the same artery by the 


method here described gives an 
approximate value of the regional 
vascular volume. 
obtained have given values in the 
order of 0.11 ul for the superior 
temporal retinal vascular volume. 

It is important to recall that fluores- 
cein is innocuous to man and is partic- 
ularly suitable for studies of the 


retinal circulation. This substance 
does not diffuse across the normal 
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A Lens Glide Punch 


e The lens glide is now accepted as a 
necessary adjunct in lens implantation 
surgery. 

(Arch Ophthalmol 96:898, 1978) 
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Fig 1.—A lens glide punch made by Storz Instrument Co. 
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Jerry Maida, MD, John H. Sheets, MD 


he lens glide, which is a small 
plece of silicone rubber 0.5 mm 
thick, 4.5 mm wide, and 2 em long is 
now used by most implant surgeons. 
This glide affords added protection 
for the corneal endothelium and the 
vitreous face. Consequently, it de- 
creases the incidence of vitreous loss, 
broken posterior capsules, and postop- 
erative corneal bedewing.' 
Historically, the lens glide had been 
fashioned by the surgeon’s assistant 
from the plastic tear-off strip of the 
surgical drape (Steridrape) or it had 
been purchased from MeGhan Corp. 
A lens glide panch has now been 


developed and is sold by Stgrz (Fig 1). 
With repeated sterilization, the sharp 
edges of the lens glide punch will 
become dull. Therefore, the recom- 
mended use for this punch is to clip a 
large number of glides from the 
surgical drape (Steridrape) (Fig 2), to 
sterilize them, and package each one 
separately for surgery. In this way, 
the lens glide punch will only have to 
be sterilized periodically. 
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Fig 2.—The lens glide punch cuts proper size lens glide from 


plastic tear-off strip of steridrape. 
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Corneal Wick Electrode for Recording 
Bright Flash Electroretinograms 


and Early Receptor Potentials 


Paul A. 3iev-ig, MS; €erald A. Fishman, MD; John M. Maggiano, MD 


è We developed a corneal wick elec- 
trode thet is fre» of photovoltaic artifact 
when used with a bricht flash strobe and 
is convenient for reutine clinical applica- 
tion. The cormeal wick electrode is 
employed far bright flash electroretino- 
gram (ERG) recorcings and for research 
measurements of the early receptor 
potentiel. Tre wick electrode gives ac- 
curate, stable, repraducible recordings 
with ar amplitade comparable to that 
obtained with standard contact lens elec- 
trodes. 

(Arch Opk*haimcl 95:899-900, 1978) 


X Jick e:»cetroces have nearly been 
superseced since the 1940s by 
contact lens =lectrodes for clinical 
electrophysiolagie necordings. Ocular 
wick electzodes fell into disuse be- 
cause of problems then associated 
with routine clinical use, including 
difficulty im positioning and main- 
taining the electrede on the cornea 
and the tendency cf the wick to dry 
out during extended recording ses- 
sions. These characteristics made 
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wick electrodes cumbersome in clinical 
applications and contributed to insta- 
bility of recordings. When the bright 
flash electroretinogram (ERG) record- 
ing was initiated, it was necessary to 
develop a corneal electrode that was 
both convenient for clinical use and 
free of the photovoltaic artifact gen- 
erated when bright light illuminates 
exposed metal of recording elec- 
trodes.” 

We designed a corneal wick elec- 
trode that is appropriately shielded 
from light and mounted in a metal- 
free Burian-Allen speculum. The Bu- 
rian-Allen frame resolves the problem 
of positioning and maintaining the 
wick on the cornea. Problems result- 
ing from drying of the wick have not 
occurred during procedures lasting as 
long as 40 minutes. 


MATERIALS AND METHODS 


The corneal wick electrode is constructed 
of a thin cotton wick that is fixed to a 
silver-silver chloride wire and suspended 
from a metal-free Burian-Allen speculum 
(Fig 1). A 2.5-em piece of 0.05-em spectro- 
scopic grade silver wire is soldered to a 
length of 24-gauge flexible, electrical 
“hook-up” wire. The soldered junction and 
any exposed hook-up wire are coated with 
silicon rubber. The silver wire is chlorided 
by passing a 1.5-V battery current through 
it for several minutes while suspended in 
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0.9% saline solution until the wire assumes 
a uniform, dull gray color; the silver wire is 
connected to positive voltage and the 
current limited to less than 1 mamp. A 
white, twisted cotton string of approxi- 
mately 0.5 mm diameter is used as the 
wick. The chlorided silver wire is twisted 
around the string for 3 to 4 mm. A 12-mm 
length of 1-mm (inner diameter) opaque 
electrical "shrink-tubing" is pulled down 
the hook-up wire and over the soldered 
junction and silver wire, forming a light- 
tight covering. The electrode is fixed to the 
Burian-Allen speculum, from which the 
standard contact lens and metal springs 
have been removed. The string is trimmed 


Fig 1.—Cotton wick (left) wrapped with 
chlorided silver wire and 12-mm opaque 
tube in proximity on hook-up wire. Com- 
pleted corneal wick electrode (right) is 
supported in a Burian-Allen metal-free 
speculum. Cotton wick has been cut to 
length and opaque tubing positioned to 
cover exposed metal of electrode wire. 
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Fig 2.—Bright flash electroretinogram (be- 
low) from left eye of patient with opaque 
media recorded, using corneal wick elec- 
trode. No photovoltaic artifact is present. 
Small, 40-4V early receptor potential (solid 
arrow) is seen on downslope of a-wave. 
Partial recording from right eye is shown 
(above). Scale is 100 „V vertical and 20 
msec horizontal per division. Stimulus 
marker (dashed arrow). 


to expose approximately 4 mm of wick. We 
position the wick to rest gently against the 
cornea 3 to 4 mm from the optical axis. For 
use, the wick is moistened with isotonic 
saline solution. Between use the wick elec- 
trode is stored in saline to prevent particles 
of salt from drying on the wire or wick, 
which would produce electrode noise as 
they dissolve during subsequent use. 


RESULTS 


A bright flash ERG (Fig 2) was 
recorded from a previtrectomy pa- 
tient in which there was uncertainty 
concerning residual retinal function. 
The bright flash ERG shows a viable 
retina, using a strobe illuminating 
approximately 50° of retina by Max- 
wellian view. No photovoltaic artifact 
is present using the wick electrode. 
Figure 3 shows an early receptor 
potential recorded from a patient with 
retinitis pigmentosa by means of the 
wick electrode. Again, no photovoltaic 
artifact is seen. A small electrical arti- 
fact of the system is shown in the 
upper trace with the strobe flash 
occluded. 
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Fig 3.—Early receptor potential (below) 
from patient with retinitis pigmentosa 
recorded with corneal wick electrode. No 
photovoltaic artifact is present. Electric 
artifact test (above) with photoflash unit 
occluded shows minimal artifact (solid 
arrow) generated by capacitive flash 
discharge as sampied by entire system. 
Scale is 50 „V vertical and 1 msec hori- 
zontal per division. Stimulus marker 
(dashed arrow). 


COMMENT 


The design criteria established for 
this wick electrode were such that the 
wick could be used conveniently and 
be positioned readily on the cornea; 
that the wick could accurately sample 
the corneal potential; and that the 
wick could exhibit recording stability 


throughout reasonable recording 
times. 
A scleral frame was chosen to 


support the wick electrode, since it is 
recognized for clinical convenience 
and position stability. If necessary, 
one can position the wiek to any 
desired point on the cornea. We place 
the wick approximately 3 to 4 mm 
away from the center of the pupil, 
providing an uninterrupted visual 
field by Maxwellian view. 

Accuracy of sampling the corneal 
potential field does not depend criti- 
cally on the position of the wick on the 
cornea, in our experience. The work of 
Sundmark* with a saline wick elec- 
trode and Krakau' with a chlorided 
silver wire electrode shows that the 
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potential generated by photostimu- 
lating the retina is measured quite 
uniformly across the cornea from 
limbus to limbus. Krakau* calculated 
isopotential lines anterior to the 
cornea, assuming a constant potential 
over the whole corneal surface, and *he 
obtained a good theoretical fit to 
values measured anterior to the 
cornea in air and in saline. With a 
multiple-electrode contact lens, Sund- 
mark? found the corneal field of the 
ERG potential to be uniform to within 
+ 2% (our analysis of his data). These 
variations are smaller than the resolv- 
ing eapability of most clinieal ERG 
work. 

Electrode measurement errors are a 
funetion of the electrode impedance 
and the  preamplifier input  im- 
pedance. The in vivo impedance of a 
saline wick, silver-silver chloride elec- 
trode was found to be less than 1,000 
Q, and appears to be less than that of 
some corneal lens electrodes. With 
modern biologic preamplifiers having 
input impedances of greater than 1 
megohm, the error introduced in the 
measuring system by this electrode is 
less than 0.1%. If the electrode 
impedance varies as a result of wick 
drying, the error attributable to the 
electrode is still negligible. 
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An Illuminated Grid for Macular Testing 


David Miler. MC; David W. Lamberts, MD; Henry D. Perry, MD 


® The status of the macula should be 
included in the preoperative evaluation of 
patients about te undergo kera:oplasty or 
cataract extraction. =requently, corneal 
opacities or cataracts preclude visualiza- 
tion cf macular details. In such cases, the 
Amsler grid is useful in assessing macu- 
lar function. Tris study evaluated 15 
patients with opaque media. In 13 
patients, the opacity was too dense to 
allow the patiert to see the Amsler grid. 
However. al! 1: patients coud see the 
illuminated version of the grid. Of the 
three abnormal responses detected by 
use of the illuminated grid, two were 
caused by macular pathology and one by 
amblyopia. 

(Arch Ophtha'mol 36:901-902, 1978) 


E 1917, Amsler cescribed a square 
grid and d.scussed its use in diag- 
nosing and cbserving macular dis- 
ease." The grid »rovides a simple 
means of “interrogating” tne macula 
and can be used to detect subtle 
scotemas and me:amorphepsias not 
obvious from stamard visual acuity 
testing. One orebiem witk Amsler's 
grid is the inability of pat.ents with 
dense-eorneal dr lerticular apacities to 
see the grid well enough to give mean- 
ingful responses. This study describes 
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the use of an illuminated grid (A 
modified Amsler grid) that is visible 
to patients with severe corneal or 
lenticular opacities. 


MATERIALS AND METHODS 


A thin sheet of steel was cut to fit flush 
over a portable x-ray viewbox. The center 
of the sheet was perforated with 1-mm 
holes 5 mm apart, forming 20 rows horizon- 
tally and 20 rows vertically (Figure). The 
grid measures 10 x 10 em (the same size as 
the Amsler grid), and has a 4-mm central 
fixation hole. The patient is seated before 
the viewbox with the steel sheet in place 
and the light turned on. Each eye is exam- 
ined individually at a distance of 30 em. 
The patient is instructed to fixate on the 
central larger hole, and then to describe 
what he or she sees. A normal response is 
recorded if the patient is able to see all the 
dots and they appear to run in straight 
lines. Many patients with hazy media see a 
blurred pattern of white, lighted dots; to 
some, the dots are not white. These 
responses are still considered normal. An 
abnormal response is recorded if any area 
of the grid is not seen, or if a specific area 
looks different, or if the rows of lights do 
not appear to be straight. The illuminated 
grid was tested on 25 patients with various 
types of corneal and/or lenticular opacities 
that were dense enough to preclude 
adequate examination of the posterior 
pole. Pertinent information concerning the 
patient's history and physical findings was 
recorded on a form that was also imprinted 
with a faesimile of the grid and on which 
the patient's subjective observations were 
drawn. Of these 25 patients, 15 eventually 
underwent penetrating keratoplasty or 
cataract extraction, or both. 


RESULTS 


Ten patients who did not undergo 
surgery were able to see both the 
Amsler grid ard the illuminated grid. 
Their responses with both devices 
were comparable. When the preopera- 
tive group was tested, 13 of these 15 
patients could not see the Amsler grid. 
Of these 13 patients, three gave 
abnormal responses to the illuminated 
grid, and were subsequently found to 
have amblyopia (patient 2), parafoveal 
scarring (patient 3), and macular 
drusen (patiert 4), respectively. Two 
patients who vnderwent surgery (pre- 
operative vision 20/20 and 20/80) gave 
normal responses for both the Amsler 





Illuminated grid showing central 10-cm 
square consisting of 1-mm holes 5 mm 
apart and central 4-mm fixation hole. 
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“ASE LA 13-year-old man (patient 3) 
was first examined in the Cornea Service 
on Feb 2, 1977. The patient was noted to 
have advanced aphakie bullous keratopathy 
in the left eye, making adequate examina- 
tion of the fundus impossible. The patient 
was unable to see the Amsler grid with the 
ft ey e, but when tested with the illumi- 
» M dps he deseribed a paracentral 
ma. Visual acuity was hand move- 
ita, "The. following day the patient 
nderwent a suecessful penetrating kera- 
plasty OS. Three months after surgery, 
ision i in the left eye was counting fingers 
t 30 em. Fundus examination showed a 
nacular sear involving the fovea. 

‘Case L-A 51-year-old woman (patient 
was admitted to the emergency room 
Oct 12, 1976, with a perforated metaher- 
tic uleer in the right eye, The hole was 
sed with butyl cyanoacrylate glue, and 
he anterior chamber formed spontaneous- 
ly. Visual acuity was 20/ 400, The droplet of 
glue covered half of the pupil, but was 
decentered. inferiorly and. temporally off 
the visual axis. ‘Normal responses. were 
obtained. on both the. Amsler g gri | 
~ illuminated grid. However, the 
_ report d that the illuminated grid oald bà 
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seen more easily than the Amsler grid. 


Following successful penetrating kerato- 
plasty, visual acuity improved to 20/40, and 
the fundus examination showed no abnor- 
malities. 


COMMENT 


An attempt should always be made 
to predict the level of macular func- 
tion in any patient who is about to 
undergo cornea transplantation or 
eataract extraction. The ophthalmic 
literature contains descriptions of 
many other methods that are used to 
test vision in patients in whom the 
retina cannot be visualized adequately 
before surgery.’ Such tests include 
two-point light discrimination, color 
perception, visualization of the entop- 
tic vascular pattern, and the Maddox 
rod test. Often these tests are difficult 
to interpret if the media is opaque. 

The laser interference fringe test* 
is useful in assessing macular func- 
tion, but the equipment is expensive 


and the test is time-consuming. The - 


use of ultrasonography, electroreti- 
nography, and electro-oculography 
have greatly facilitated the diagnosis 
retinal disease, but generally, these 


tests are not useful in diagnosing 


maculopathy. The principle of the 
Amsler grid seems best suited for 
macular testing in a clinical setting; 


however, the Amsler grid is usually 
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Cataract extraction, irregular corneal | 
surface, normal retina. 

























































not seen if the opacity reduces visual 


acuity to 20/200 or worse. The illumi- 


nated grid offers the advantage of 
measuring macular funetion in this - 
low vision group. It should also be 


noted that patients with amblyopia . 


may report distortion of the grid - 
pattern.’ Therefore, a thorough ocular 
history is needed in interpreting the 
patient's response to the grid. — 


This investigation was supported in part by 
research grants EY 00208 and EY 07018 from the 
National Eye Institute, National Institutes of 
Health, in part by Postdoctoral Research Fellow- 
ship F 300 from Fight for Sight, Ine, and in part 
by the Massachusetts Lions Eye Research Fund, 
Ine, 

Editorial assistance was provided by S 
Blackwell. 
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Key Words.—Macular function; opaque 
media; Amsler grid; illuminated grid; cata- 
ract; opaque cornea. 
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1978 


May 


: Association for Research in Vision and Ophthal- 
| ‘mology, Sarasota, Fla, May 1-5. 

Microsurgery Course, Eye and Ear Hospital, 
“Pittsburgh, ‘May 3-5. 

international Field Symposium, Tokyo, May 








Arual Clinical. Day, London, Ontario, May 5. 
5 Biennial Symposium, Manhattan Eye, 
Ear, and Throat: Hospital, NY, May 5-6. 

. ünisrnational- Symposium on Immunology and 
fnmunopat y, San Francisco, May 8-10.. 








emational Medical Contact Lens Symposium, | 





— Éyoto. Japan, May 9-10. 


i international ‘Conference on Myopia, Yoko- 


‘Bama, Japan, May 10-12. | 

ernational /Strabismological Association, 

^. . Éyoto, Japan, May 10-12. 

-E international: Glaucoma Congress, Kyoto, Ja- 

pan, May 11-42. 

international - ‘Society for Cornea Research, 

_- Kyoto, Japan, May 12-13. 

. international Congress of t Ophthalmology, Kyo- 
- te, Japan, May 14-20. 









Course and Workshop on n Ocutome Technique, - 


Columbia. University, New York, May 19-20. 
international Congress | for Eye Research, 








oe. muno-Sato, Japan, May 20-25. 

Gesetic Dis i i ers Atfecting the Eye, Tokyo, May 

‘Pacific Coast Oto-Ophthalmological Society, 
fF wport Beach, Calif, May 21-25. 

international Intraocular Implant Society, Na- 

^o Xa, Japan; May 22-23. 

. Tiret Philippine international Symposium, Ma- 

ria, the Philippines, May 23-26. 












June : 


iowa Eye A Association, towa City, June 1-8. 

^ Course on Ultrasonic Tomography, Harkness 

c3 Nas institute; New York, June 8-10. 

. Anual Ophthalmology Symposium, Montefiore 
Pep ae Medical: Center, Bronx, NY, 









* Second y Haile Qorgresa. of l Ergophthaimology, 
E ; Sockhoim, June 13-16. - 


ligelights of Modern. Ophthalmology, Presby- 





: -terian Pacific Medical Center, San Francisco, 


Clinical Problems of Uveitis, Mauna Kea Hotel, HI E 


. international Commission for Optics, Madrid, | 







August 






Summer Shakespearean Festival on E ernal ps 
Eye Diseases, Cedar City, Utah, Aug 4-5. 












Kaumela, Hawaii, Aug 5-12. = > 
Colby Seminar on  Oculo-Plastic. Problems, 
Waterville, Me, Aug 6-10. 





























‘September 


international Symposium on Evoked Potentials, 
University Hospital, Bea lle England, 
Sept 4-6. 


Sept 10-17. : 
German Ophthalmological Society, Symposium | 
on lonizing Radiation, Dusseldorf, Germany, i 
Sept 17-20. EUN 
Illinois Society of Ophthalmology and Otolaryn- 
-gology, Urbana, Il, Sept 29-Oct 1. — 


October 


American Board of Ophthalmology Oral Exami- ; 
nation, San Francisco, Oct 12-15, © ^ o0. 

American College of Surgeons. Clinical Con- | 
gress, San Francisco; Oct 16-20. ^ ^. 

American Academy of Ophthalmology, Kansas 
City, Oct 22-26. 


ete 


Southern Medical Association, Atlanta, Nov I : 
14. 





December 


Aphakia Symposium, Cerromar Hotel, ES Juan, 
‘Puerto Rico, Dec 26-Jan 1.. f 


1979 


January 


international Glaucoma Congress, Las Vegas: E 
` Jan 14-19. f 

OKAP and Written Examination, American 
Board of Ophthalmology, Jan 20. e E 





Foor 
Latin American Council on Strabismus, Mede- 
lin, Colombia, Feb. 16-20. 


Pan-American Congress of- Ophthalmology, 
Miami Beach, Fia, Feb 23-March 3 oe: | 


September 


international Orthoptic Congress, Berne, Swi 
 zerland, Sepi 4-6. T 














Oct “1, 1978, at the Jur umer's s Castle 
Lodge, Urbana, Ill. For further infor- 
mation contact Dr A. Reese Matteson, 
ety Ww North St, Danville, IL 61832. 


E Jena: iye Institute . Meeting. —The 
next meeting of the Iowa Eye Asso- 
ciation will be held June 1-3 in Iowa 
City. The guest lecturer will be Dr 
man Byer. For further informa- 
on contact Dr Thomas A. Weingeist, 
epar tment of Ophthalmology, Uni- 
o Hospital, Iowa City, IA 








XD id nsion T Jules Stein Eye Insti- 
fute—ÀA $6 million expansion of 
=: UCLA's Jules Stein Eye Institute has 
.. been. announced. The expansion pro- 
: gram will increase the Institute's size 
: by more than half. Included in the new 
^ facilities will be greatly enlarged 
2 patient care areas, research laborato- 
^ ries, and additional classrooms for 
medical students and others. The 
expansion program will be financed 
through $6 million in private gifts. Dr 
- and Mrs Jules Stein have agreed to 
establish a challenge fund of $3 
-— million to match all gifts on a one-for- 
one Basis, 


TE ‘Neico-cphithalnolegy and Multiple 
Sclerosis Course.—À course on neuro- 
ophthalmology and advances in multi- 
‘ple sclerosis will be held June 19-21 in 
Stowe, Vt. The course is sponsored by 
the University of Vermont College of 
edicine, Departments of Neurology 
OF hthalmology. Guest faculty will 
ude: Drs Melvin G. Alper, Simon 
orenstein, Donald W. Paty, E. P. 
Richardson, Jr, and M. D. Sanders. 
For further information contact the 
Office of Continuing Medical Educa- 
tion, Given C 108, University of 
Vermont, Burlington, YT 95401. 








2 ` Meeting - of j “Society of 
Ocularists.-The annual midyear aca- 

demic study and business meeting of 

_ the American Society of Ocularists 

|. will be held at the Galt. Ocean Mile 

. Hotel, Ft Lauderdale, Fla, pu 31- 
May 7, 1978. 











Meeting of Illinois. Society y Resched- | 
wed- The fall meeting of bet pols . 
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Postgraduate Course on Uveitis.—A : George 
"Clinical end.— 











postgraduate course on . end.—The 16th annual 
Problems in the Medical and Surgical | end of Georget iversity: Center 
Management of Uveitis” will be or- for Sight wi 


ganized by the University of Southern. ” I gic ay y ni rht tl 
California and held at the Mauna Kea or à 
Beach Hotel in Kamuela, Hawaii, Aug ga 
5-12, 1978. The guest speakers will be 


Dr H. E. Kaufman, Dr I. Leopold, and 
Dr G. Richard O'Connor. For further 
information contaet the University of 





Southern California School of Medi- 


cine, Postgraduate Division, 2025 Zon- 
al Ave, Los Angeles, CA 90033. 


Glaucoma Fellowship. —A one-year 
glaucoma fellowship is available at the 
Louisiana State University Medical 
Center as of July 1, 1979. For further 
information contact Dr Thom J. Zim- 
merman, Associate Professor of Oph- 
thalmology and Pharmacology, Loui- 
siana State University Medical Cen- 
ter, 136 S Roman St, New Orleans, LA 
70112. 





Intraocular Lens Implant Course.— Àn 
intraocular lens implant course will be 
offered by St Mary’s Hospital, Mon- 
treal, Quebec. This course is limited to 





four or five ophthalmologists and lasts. 


two days. For details contact the 
Director of Professional Services, St 
Mary's Hospital, 3830 Lacombe Ave, 


Montreal, Quebec, Canada. The course 





takes place the last Friday and 


Saturday of each alternate month. 





Professor Charamis Dies.—Professor 
Charamis of Athens, Greece, died on 
Jan 14, 1978, in Paris following a 
vascular operation. Professor Cha- 
ramis had been the president of the 
International Ceuncil of Ophthalmol- 
ogy, and had been active in the Euro- 
pean Council and past-president of 
the Greek Ophthalmologieal Society. 


Pan American Congress of Ophthal- 
mology.—The 12t 
gress of Ophthalmology will be held in 





Miami Beach, Feb 23-March 2, 1979. . 
The program will be developed by the — 
Miami Ophthalmological Society and _ 


the Bascom Palmer Eye Institute. The 


scientific program will consist of | 


reports on important clinical ad- 
vances, post; 
and free papers. For further informa- 





tion contact the Planning Committee, - : bo 
12th Pan American Congress of Oph- B: 
thalmology, 900 NW Ht St Miami, ES i 


FL 33136. 


which Dr N. A. Rao’ will moderate. For 


12th Pan American Con- | 


raduate courses, movies, 

















































ld June 9-10. On 





further information contact Center 
for Sight, Georgetown. o 
Medical Center, Washington, 
20007. 


Third International Glaucoma Con- 
gress.~The Third International Glau- 
coma Congress will be held Jan 14-19, 
1979, at Caesar's Palace in Las Vegas. | 
For further information contact Dr 
Martin Szanto, Suite 1110, 6 N Michi- 
gan Ave, Chicago, IL 60602. 


Microsurgery Course.—À ourse on. 
ophthalmic microsurgery will be held 
May 3-5, 1978, at the Eye and Ear 
Hospital, Pittsburgh. Registration is 
limited to 20 physicians. For further 
information contact Division of Con- 
tinuing Education, University of 
Pittsburgh School of Medicine, 1022 
Scaife Hall, Pittsburgh, PA 15261. 


New Journal Founded.—A new jour- 
nal, Historia Ophthalmologica Inter- 


 nationalis has been founded and is 


being published under the auspices of 
the International Academy of Oph- 
thalmology. 

The editor-in-chief is Prof Jules 
Francois (de Smet de Naeyerplein, 15- 
B-9000 Ghent, Belgium). The editorial 
board consists of the following mem- 
bers: F. C. Blodi (Iowa City, USA); W. 
Duque Estrada (Rio de Janeiro, Bra- 
zil); E. Grom (Caracas, Venezuela); F. 
Hollwich (Munich, Germany); F. Ne- 
well (Chicago, m H. J. Merte 
(Munich, Germany); B. Streiff (Lau- 
sanne, Switzerland); P. Trevor- Roper 
(London, Great Britain); L. Corcelle - 
(Bordeaux, France); and J. P. Bailliart 
(Paris, France). » 

The coeditors are: G. Eisner (Bern, ee 
Switzerland); Y. Delmarcelle (Namur, | 


.. Belgium); H. R. Koch (Bonn, Germa- 
b 1 a, (Baltimore, USA); 
and. | disci eod 





DA so and a. 








... WITH WEEKLY ENZYME CLEANING. SOFLENS® 
Enzymatic Contact Lens Cleaner is the only cleaner 
that prevents "proteinosis"..the buildup of protein 
depesits on SOFLENS® (polymacon) Contact Lenses. 


VISIBLE CR INVISIBLE, protein deposition can cause : 
anneying or serious problems for you and your patients. | 
Decreased visual acuity, discomfort, shortened wear- 
ing »eriods, conjunctivitis, damaged lenses. 


PREVENT DEPOSIT PROBLEMS. Insist on SOFLENS® 
Enzymatic Contact Lens Cleaner...once a week, every 
weex...to maintain new-fit vision and comfort. No 
depesits, no returns. Happier wearers, longer lens life. 
(And you save valuable office time too.) 


DUP LENS seei saunai 


Is like getting a brand new pair of lenses...every week! 


AIIERCAN Pharmaceuticals, Irvine, California 


SOFLENS” is the trademark of Bausch & Lomb, Inc. 





Please Mark Your Calendar! 


MID-WINTER NATIONAL MEETING 
CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


January 12-14, 1979 * Sahara Hotel, Las Vegas, Nevada 








CONRAD BERENS MEMORIAL LECTURE DISTINGUISHED VISITING LECTURER 
JORGE N. BUXTON, M.D. PROFESSOR DR. JOSE BARRAQUER 
Post Surgical Rehabilitation (Anterior Segment) Present Status of Keratophakia for the 


Correction of Hyperopia and Aphakia 








SYMPOSIA ON CONTACT AND INTRAOCULAR LENSES 
CONTACT LENS COURSES FREE PAPERS 


PRACTICE MANAGEMENT SEMINAR 
(Thursday, January 11, 1979) 


Free Papers Accepted. Please send abstract to: For program information, contact: 
Oliver H. Dabezies, Jr., M.D. Paul R. Honan, M.D. ° 
Executive Vice President, CLAO 1720 Lebanon Street 
2620 Jena Street Lebanon, IN 46052 


New Orleans, LA 70115 


A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 





Ie ed f Nobody knows eyes like an ophthalmologis' 
eCserv Or you That’s why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology... and why wt 
promote these products only to specialists 





such as you. 
= S) Cortisporin® Ophthalmic Preparations 
f CORTISPORIN 
PHALMIC SUSPERDIOT Se o Pseudomonas 
Eras POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
Proteus 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro sj 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 

e gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization 

e two convenient sterile forms 


- Please see next nage for brief summary of prescribing informat 





NEW YORK UNIVERSITY POST-GRADUATE MEDICAL SCHOOL 

announces the annual 

BASIC SCIENCE COURSE IN OPHTHALMOLOGY 

September 11 to December 1, 1978 

under the direction of 

Drs. Goodwin M. Breinin and Harvey B. Taterka 

Fee: $950 
Monday to Saturday, 8:00 AM to 12 Noon 


An irtensive introduction to the basic and clinical sciences as applied to 
ophtheimology for first-year residents in ophthalmology. The course is designed 
to be integrated with a residency training program. The syllabus includes optics 
and refracticn, anatomy including gross dissection, pathology, extra-occular 
motility, neuro-ophthalmology: and perimetry, physiology, microbiology, 
embryolcgy, and ophthalmoscopy. In addition, there are lectures in radiodiag- 
nosis, ultrasound, therapeutics, uveitis, glaucoma, surgery, corem diseases, 
genetics, and the application of contact lenses. 


For information, write or phone: Registration Department, NYU Post-Graduate Medical School, 550 First Avenue, 


NYC, NY :0C:6; 212-679-3200, Ext. 4038. 


Cortisporin 
Ophthalmic 
Ointment .... 


(Polymyxir. 3—3acitracin— 
Neomycir —Hydrocortisone) 

Each gram contains Ae-ssporim* brand Polymyxin B 
Sulfate 5,000 ur tts: zinc acitrazin 400 units; neomy- 
cin sulfate (equiv-ent to 3.5 mg neomycin base) 
5 mg; hydrocortissne 10 mg (1%); special white 
petrclatum qs. “ude o % oz with ephthalmic tip. 


Cortisporin 
Ophthalmic 
SUSPENSION .... 


Polymyxir 3—Neomycin— 


Hydrocortisone) 


Each mi contaims &ere-porin* brand Polymyxin B 
Sulfate 10,000 writs; neemycin sulfate (equivalent to 
3.5 mg neomycia sese; 5 mg; hydrocortisone 10 mg 
(1%); thimerosal @res=rvative) 0.00197. The vehicle 
contains the inacttwe imgrediests cetyl alcohol, gly- 
cery! monostearate licuid pe-rolatum, polyoxyl 40 









stearate, propylene giycol and purified water. Bottle — 


of 5 ml with stezile dromper. 








INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences— 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

“Possibly” effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 
indications requires further investigation. 


CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 

PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subcapsular 


cataract formation, or may aid in the establishment - 


of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. It is advisable that 


intraocular pressure be checked frequently. In those — BN S DA 


diseases causing thinning of the cornea, perforation- 
has been known to occur with the use of topical - 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of pesar. Eo 


. organisms, including fungi. Appropriate measures. 
should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current MS. 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of. | 
such a reaction should be borne in mind. Ha 
Complete literature available on request from Pro- 4 
fessional Services Dept. PML. — . ge 


3x Burroughs Wel icome Co. j 
j | Research Triangle Park - 
Wellcome / North Carolina 27709 — 4 
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At Last! 





The “No-Mistakes” Lensmeter. 


It just had to happen. Incorrect lensmeter 
readings were causing lost time and aggra- 
vation for doctors and their staffs. So, 
Acuity Systems, Inc., solved the problem 
by combining a micro-computer with 
sophisticated laser technology and push- 
button simplicity. The result is the AUTO- 
LENSMETER™. 


FAST & SIMPLE. In just two seconds flat, 
sphere, cylinder and axis are digitally dis- 
played in standard prescription notation. 
The AUTO-LENSMETER reads in 1/4th or 
1/8th Diopters in either plus or minus cyl- 
inders. And, with only a few minutes of 
instruction, everyone can learn to use it 
their very first day on the job. 





O Please send me more information about 
the Acuity Systems AUTO-LENSMETER 
that combines computerized accuracy 
with push-button simplicity. | knew it 
just had to happen. 


Name 


City 


Telephone( ) 





Mail Coupon to: Acuity Systems, Inc., 11413 Isaac Newton Square, Reston, VA 22090 


| 
| 
| 
| 
| 
| 
| 
| 
| Street —— 
| 
| 
| 
| 
| 
| 
! 


OBJECTIVE & ACCURATE. No more target 
focusing or interpretation with the ACITO- 
LENSMETER. Just touch a button to 
receive that “one right answer" for every 
lens measurement. The instrument also 
measures prism and base direction . . . it 
just doesn't make mistakes! 


IT DOES MORE. While we call it the 
AUTO-LENSMETER, it's truly a new 
dimension in optical instrumentation. An 
optional computer program instantly calcu. 
lates "add" powers of multi-focal lenses, 
while another insures that every lens is 
measured exactly at optical center. A 
printer is available for documenting all lens 
measurements on paper tape or labels. 


AN ABSOLUTE NECESSITY. It all adds up 
to increased confidence, fewer errors and 
an easier day for everybody in the office. 
Mail the coupon below for more informa- 
tion. Better yet, call toll free (800) 336-0359. 





Acuity 11413 Isaac Newton Sq. 
Systems Reston, Virginia 
ə Incorporated 22090 


Advanced Instrumentation & Systems for Eye Care 


The AUTO-LENSMETER. 
It just had to happen. 


LJ Please have a sales representative con- 
tact me to answer some of my specific 
questions. 


My interest is O immediate O long term 


State Zip 
















| Statistical Approaches 


Te the Editor.— Fe read with interest 
the observations cf Drs Kupferman 
and Leibowitz om experimental staph- 
: ylococe: £ keratitis in rabbits? How- 
we. sone comments on the 
Y I anc analysis of data in 












ing the numbers of viable 
teria in the ecrneas. The results 
. were expressed as arithmetic means. 
S Biologica! data zre often skewed and 
do not ñave a normal distribution; 
therefore, the usual statistical tests 
cannot be used. Such data should be 

. transformed to coi id to create a 
“normal distribution. Then, a geomet- 
| jer pei an arithmetic 








cirie mean rat 
AH mean can be determined. 
ihe Standard deviation i is an indica- 









| af the ESI of the 
mong various samples. Al- 








dard deviati ion is Me correct expres- 


sion of va Sabi t tr to use with sam- 










ni apes : OUPS. Tae t test may be 
npare no more than two 
r groups. If is techs to Risks phd 





p deri ye 
parisons” 3 


i CN | 






age a 
ugh e iagi deviation and 


ow'tz, it seams wr ct that the 
zrithmete m cans and. multiple 
t tescs led to erroneous | 
ons, E lowever we suggest that. 7 
e of uniform, ‘stat pisa cor- E 





rect, data analyses will prevent statis- 
tical errors and will allow comparison 
of results from different laborato- 
ries. 
LARRIE D. Sarrr, MD 
STARKEY D. Davis, MD 
ROBERT A. Hynpiuk, MD 
Milwaukee 


1. Kupferman A, Leibowitz HM: Topical anti- 
biotic therapy of staphylococcal keratitis. Arch 
Ophthalmol 95:1634-1637, 1977. 

2. Daniel WW: Biostatistics: A Foundation for 
Analysis in the Health Sciences. New York, John 
Wiley & Sons Inc, 1974, p 180. 

3. Snedecor GW, Cochran WG: Statistical 
Methods, ed 6. Ames, Iowa, lowa State University 
Press, 1976, p 271. 


In Reply.—In their letter, Drs Sarff, 
Davis, and Hyndiuk make three 
points. The first is that nonparametric 
statistics must be used to analyze data 
that do not approximate a normal 
distribution. We are aware of this and 


have used these methods where appro- 


priate, as we state in our paper. 
Second, the appropriateness of the 
statistical tests that we have used is 
questioned. Our published description 
of the statistical methods we used was 
incomplete, and, therefore, mislead- 
ing. However, the statistical tests that 
we used are appropriate, and the 
results that were derived from the 
statistical analyses are accurate as 
published. We have again verified the 
methodology with our statistical con- 
sultants and have checked our results. 
Both are correct. | 
Finally, Drs Sarff, Davis, and Hyn- 
diuk make a plea for the uniform 
presentation of data. Their letter 
would lead the casual reader to believe 
that this is an idealistic plea made 


solely for the advancement of science. 
While we support their goal, we must. 


point out that the format these gen- 


tlemen are advocating is the very. 


same format that they used in their 


paper on. the treatment of Pseudo- 
monas. keratitis, which appeares: in 


Polymorphous. Dystrophy - 


To the Editor. JÅ requelit source of 
confusion in the ophthalmic and plas- 


the terms. blepharochalasis- and der- 


chalasis) are used interchangeably by 


Renders i are aired that in view of The Copyright Revision Act of: 1976, all peur 
Letters to the Editor submitted for publication must contain on the transmittal’ 
better the following language: “The person(s) undersigned hereby grant the 
American Medical Association permission to publish this Letter andi in addition, n 
hereby assigns all copyright ownership therein to the AMA." . | 






























igthods are valid. pers bo 
accurately present the da 
tered. Deciding | whic 
better depends on one’ 
HOWARD M. Ligrmow Z 
Boston | 
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To the Editor.—In the Septem! r 
issue of the. ARCHIVES (95:1 
we published a paper on. poster 
Seal Ag aed i iie Th 


nea: Its ‘Association » 
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cially since Dr jr Gray 
to let us read the 
his work was publisl 
Grayson's outstandin 
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posterior polymorphs 
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Blepharo-Confusion Pp 
Blepharochalasis or 
Dermatochalasis? 


tic surgery literature has been the 
terminology of various conditions that 
result in “baggy eyelids.” Although 





matochalasis: (dermochalasis, derma- 
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? 





PART- 
t "n 


form in 26-year-old man. 





Fig 2.—Dermatochalasis in 58-year-old 
woman. 


many, they should be reserved for 
specific conditions. 

Blepharochalasis is an uncommon 
condition that is characterized by 
atrophy and relaxation of lid tissues 
following long-term or recurrent 
acute attacks of periorbital edema.' 
The condition was first reported in 
the United States by Weidler in 1913. 
He credits McKenzie with the first 
accurate description in 1854, and 
Fuchs in 1896 with suggesting the 
name, which derives from the Greek 
word for “slackening.” When the 
condition is present, the skin of the 
upper eyelids becomes lax, thin, char- 
acteristically wrinkled (classically de- 
scribed as a “wrinkled tissue paper” 
appearance), and heavily venuled. 
Thickened, hypertropied — subeuta- 
neous tissue may also be present. 
Ptosis of the upper eyelids, usually 
with good levator function, and laxity 
of the lateral canthal support struc- 
tures may occur. Fat herniation and/ 
or prolapse of the lacrimal glands 
often accompanies the cutaneous 
changes. The condition initially mani- 
fests itself in young people, especially 
at puberty. However, it may be 
congenital or infantile, and dominant 
inheritance has been noted. Although 
first described in young women and 
thought to be related to the onset of 
menses, both sexes are about equally 
affected. The condition probably 
occurs in all races. Following recur- 
rent edema, permanent changes grad- 
ually occur. The late changes tend to 
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Fig 1.—Blepharochalasis. Left, Atrophic form in 38-year-old woman. Right, Hypertrophic 


separate this condition into an atroph- 
ic and a hypertrophic form, although 
many of the characteristics are shared 
by both forms and a spectrum of 
changes exists'^ (Fig 1, left and 
right). 

Dermatochalasis is a common condi- 
tion. This term refers to the involu- 
tional changes seen in aging eyelids 
and is characterized by loose redun- 
dant skin (Fig 2) Dermatochalasis 
occurs in the absence of abnormalities 
of the subeutanecus tissues. Asso- 
ciated herniation of intraorbital fat, 
hypertrophy of the orbicularis muscle 
and/or ptosis of the brows may also be 
present. 

To be accurate in the identification 
and naming of these conditions is 
important, since the in surgical man- 
agement is substantially different. 

RICHARD R. TENZEL, MD 
Miami 

WiLLIAM B. STEWART, MD 
San Francisco 
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More Chloramphenicol in Your Eye 


To the Editor.—Recent correspon- 
dence in the ARCHIVES concerning 
methods of drug administration and 
the interpretation of data thereby 
obtained,'* suggests that a gross 
misinterpretation of our methodology 
has occurred. *’ 

To correct any possible future 
errors of interpretation of the original 
study,‘ we present the procedural 
steps that were followed in our experi- 








ments in as simple a manner as 
possible as follows: 


1. The rabbit lids were gently held apart 
with the rabbit sitting in a normal 
position on a bench. 

2. A 50-ul drop was placed on each cornea 
and allowed to flow over the corneal 
surface. . 

3. The eyelids were released, and the 
rabbit was allowed to blink normally 
until time for sampling. 

4. At various intervals following drop 
instillation, the animal was turned 
onto its left side, and the lids of the 
right eye were held apart to form a 
conjunctival cup. 

5. Distilled water (0.5 ml) was placed in 
the cup, so formed by the lid margins 
and the eye, and allowed to remain 
for 30 seconds prior to removal. 

6. A second wash was performed also for 
30 seconds, thus completing the 
collection of externally retained 
drug. 

7. The anterior chamber was then pene- 
trated, and 150 ul of aqueous was 


removed. a 
8. The procedure was repeated for the 
left eye. 


With this detailed description it 
should be evident that there was 
misinterpretation of our experiments; 
even if the lids were held open by 
hand for four hours, as interpreted by 
George and Hanna’ (a procedure to 
which a rabbit would vigorously 
object, as would these investigators, 
since finger cramps would be most 
uncomfortable), then a 50-ul drop 
would hardly be judged to “bathe” the 
corneal surface. 

Our original point that high aque- 
ous humor concentrations of chloram- 
phenicol can be achieved under normal 
conditions of drop usage, following 
improvement of the vehicle character- 
istics that enhance drug retention 
time, is obviously substantiated. 

KEITH GREEN, PHD 
Augusta, Ga 

DoNALD L. MACKEEN, PHD 
Washington, DC 


Nonproprietary Name and 
Trademark of Drug 


Chloramphenicol—Chloromycetin. 


1. George FJ, Hanna C: Chloramphenicol pene- 
tration into eyes. Arch Ophthalmol 95:1650, 
1977. 

2. Green K, MacKeen DL: Chloramphenicol 


penetration into eyes. Arch Ophthalmol 95:1650, * 


1977. 

3. George FJ, Hanna C: Ocular penetration of 
chloramphenicol: Effects of route of administra- 
tion. Arch Ophthalmol 95:879-882, 1977. 

4. Green K, MacKeen DL: Chloramphenicol 
retention on, and penetration into, the rabbit 
eye. Invest Ophthalmol 15:220-222, 1976. 
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Now Keeler provides relief from the aches and 
pans of surgery, wit) two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 
Manufactured by  Liversatronics Inc., this 
he gnt-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support oar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Cham Wristrest is pesmanently mounted to the 
operating tab for optimum stability. 


The Machemer Hydraulic Operating Stool 

A umque foot-bar triggers the Machemer Oper- 
ating Stool's 3ydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22" to 
33") lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weicht of the stool rests securely on five sturdy 
c®tsrs, insuring a “motionless” operation. 


Two-brand new ways to relax in the OR... . avail- 
able exclusively from Keeler. Call or write for 
details. 


Best performance 
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supporting role... 











456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
Ce C f 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 


397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 


~with the future in sight 































: | : decision-making process has intensified importance. 


/ governing board and administration will affect patient 
pont care tomorrow. 


ee can and should play an important role in its hospital 


v tomaria needs. Are today’s medical staff leaders 
ae prepared for that chalenge 


7 tont "es AGENDA 
Responsibilities 

.. of the Medical Staff 
and the Hospital Governing Board 


. JCAH Standards 
< for the. Hospital Medical Staff 


.. Medical Staff Bylaws 
. The Hospital Corporate Budgeting 


- Process and Construction, 
Remodeling, and Renovation 


E Hospital | Foundations 
E Problem-Solving 


b As à an i organization accredited for continuing medical 
: education, the AMA Council on Continuing Physician 
Education certifies that. this continuing medical 
education activity meets. ied cia for 14 credit 


asa an aero resource in the rendi 


The decisions being made today by your hospitals _ 


“An informed medical. staff, through its leadership, - 


as it analyzes today's performance and plans for — 


2 Persons desiting hot 
tact the hotel directly 
block of rooms at speci 
: weeks prior l to the ‘meeting lai 


The Solution: : 
The AMA's Medical Staff TOR 





Seminar is 


designed to provide you important information about 
hospital operations and medical staff involvement. 


Modern, proven techniques for solving the difficult — 
problems. facing today's medical staffs. will be 
presented. This two-day seminar will increase your ef- 
fectiveness as a participating. member of the hospital- 
medical staff leadership team. 

A description of the seminar follows. PLAN NOW 
TO ATTEND, Complete the attached registration form 
and return it TODAY! 





| SECOND DAY'S AGENDA 
The Hospital Chief of Staff - 


| The Importance of Medical 
- Staff Influence in Improving - 
Public Relations | 
: Health. Systems. T E | 
T heir Role and Function 


Privileges for Nonphysician Professionals 
The Art of Negotiating 


Registration Form 


Please. register me, for the AMA Medical Staff Leader- 
ship Seminar in: ELT 
[1 New York © New Orleans | ü “Miami Beach "M 


I Ledos my check payable to the | 


American Medical Association: _ ee 
( ) $150 AMA member or n medical society y statt 


{3} $200 nonmember. 
Please Print Clearly 


Name. - 










Medrol Tablets 


methylprednisolone, Upjohn 


a choice of 6 strengths 
for low-dose and high-dose therapy 


o 6 AY 





Upjohn The Upjohn Company, Kalamazoo, Michigan 49001, U.S.A. 
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When the operating micro- 


When the vessel to be 
scope is used. 


anastomosed is only 0.4 mm. 


When the field of view is 


When the suture is 10-0 
only 25 mm. 


or 1130. 


It calls for only the finest 


It calls for Sparta. 
in microsurgical instruments. 


Catalogs available upon request. 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVE./ FAIRFIELD, NU O07006/ (201)575-1344/ TOLL FREE (800)631-1152 
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`i instruction E r basis of this text- 
c tes t is : be sed on budding a 
^. gun "ma&on in a logical 
ud ashion it prepares fhe students by 

i n tk e basic vocabulary and 








x anag ement cf strcbismus. After 
completing fais text, the student is 
- ready for mere cont reversial aspects 
In. strabismus, including differential 
o diagnosis anë treatment. The book is 
an excellent imtroduction into the field 

; or ocular motility. — 

‘This book is recemmended for every 
resident in op thalmology as a& intro- 
ductory text book. It provides a good 

_ review for the Board examination. 
Bs WiLiA& E. Scorr, MD 
| Jowa City 
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and lacrimal surgery, and extraocular 
muscle surgery. The book concludes 
with a chapter on the medical man- 
agement of complications of surgery 
and a summation. 

The text is devoted to familiarizing 
the practicing ophthalmologist with 
the innovations in this field, their 
applications, and their complications. 
Thus, ophthalmologists who may not 
undertake this type of surgery can 
better select patients who may bene- 
fit from these procedures. The infor- 
mation presented in this text also 


helps ophthalmologists manage those 


patients with complications according 
to one of the new procedures. 

The type of information provided is 
essential for all practicing ophthal- 
mologists. This book is especially valu- 


able for those ophthalmologists who 


desire a brief review of the many 
recent developments in this field. 
With the present-day nationwide re- 
ferral system, no one can limit his 
knowledge and management of com- 


plications to only the classical pro- 


cedures. The book is particularly 


recommended for those ophthalmolo- 


gists who are not performing these 
newer operations. 
RICHARD L. ANDERSON, MD 
Iowa City 


Neuro-ophthalmology: Symposium of the Univer- 
sity of Miami and the Bascom Palmer Eye Institute, 
vol 9, edited by Joel S. Glaser, 275 pp, 218 illus, 
$31.50, St Louis, CV Mosby Co, 1977. 

This is the ninth volume in the 
Neuro-ophthalmology Symposia ser- 
ies, which has been coming out of 
Miami for the last 13 years. Together, 
the various volumes make a fasci- 
nating record of the progress of the 
subspecialty. 

Some topics, such as what to do 
about amaurosis fugax, the use of 
steroids in optic neuritis, and Grave's 
ophthalmopathy, have been chewed 
and rechewed for more than a decade. 
But some topies were almost unheard 


of when the series began (ie, the 


retinal nerve fiber layer in optic nerve 
disease; computerized tomography 
scanning; transsphenoidal microsur- 










gery of the cellar region). eo 
Interestingly, 38% of the pages | in 
this book are by ophthalmologists, and - 
62% are by other specialists (neurolo- 
gists, neurosurgeons, neuroradiolo- . 
gists, neuropathologists). This: sug- 
gests that the contents. should be 
particularly instructive to — 
ophthalmologists who still. represent E 
perhaps three quarters of all the 
neuro-ophthalmologists active today. 
Like its predecessors, this is an- 
important book, which will be valuable | 
to anyone with an interest in. méuro-.. 
ophthalmology. S 
H. STANLEY THOMPSON, MD E. 
lowa City pt 








Symposium on Ocular Therapy, vol 10, edited be | 
Irving H. Leopold & Robert B. Burns, 123 pp. 
with illus, $14, Somerset, NJ, John Wiley & Bons, 

1977. 

This book contains the aie RE 
presented at the Drug Symposium of 
the American Academy of Ophthal- 
mology and the Association for Re- 
search in Vision and Ophthalmology 
in Las Vegas, 1976. : 

The first paper is by the invited — . 
foreign guest, Dr S. Mishima from _ 
Tokyo. His topic was clinical implica- 
tions of prostaglandins and synthesis 
inhibitors. Another survey paper is by < 
Dr I. H. Leopold, who, for along time, — 
was the guiding li ight of thesesympo- |. 
sia. Other topics cover the chronic | 
toxicity of local anesthetics on the ^. 
cornea, the effect of intraocular irri- =~ 
gating solutions on the cornea, and ooo 
various other aspects of ocular phar- - 
macology of timely interest and à 
importance. B 

These symposia. have always dicen "E 
extremely popular and well attended. | 
They bring us up-to-date in the recent. - 
developments of ocular therapeutics. 





The publication of the monographs | 2 


has now been taken up by the Wiley = 
Medical Publication Company. In the ~ 
near future, however, these papers  . 
will present an integral part of the 
Transactions of the American Acade- 
my and will appear in the new journal, 


Ophthalmology. 








F. C. Bron, MD - 
Iowa City 


Books. : ; : ey 









: Ine, 1977. 
v This is one volume of a series in 
diagnostie and therapeutic radiology 





















































has prepared this book along 
fourteen coauthors. The text 
ddresses itself to a description of the 
arious radiological modalities used to 
evaluate exophthalmos. 
. After an introductory chapter on 
. the plain film and tomographic anato- 
my of the orbit, chapters on plain film 
findings in developmental abnormali- 
s, fractures, and tumors are in- 
ded. The section on developmental 
| normalities is rather well illus- 
ted and comprehensive. The chap- 
ter on fractures is synoptic, but does 
illustrate the principal forms of local 
and more extensive periorbital frac- 
tures. The section on plain film find- 
ings in tumors is arranged according 
to the principal orbital area of involve- 
ment, ie, primary orbital lesions with- 
p and. around the muscle cone; 
primary paranasal sinus and nasopha- 
-ryngeal lesions; and primary intra- 
- eranial lesions. Very few of the illus- 
-trations in this section are original; 
the majority of the illustrations have 
_ been derived from earlier descriptions 
-. by other authors. All three of these 
sections are extensively referenced. 
| A very comprehensive chapter on 
. endoerine orbital disease is presented 
by Dr M. G. Alper. This chapter 
-succinctly presents and illustrates the 
clinical findings in Graves’ disease, 
-and includes computerized tomogra- 
phy and ultrasound findings that are 
_ characteristic of this disease. 
. A section on angiography of the 
external earotid branches, internal 
earotid branches, and venous struc- 
tures within and about the orbit care- 
fully catalogs the anatomy, variations, 
and pathological vaseular radiological 
findings in orbital tumors. Middle 
_ meningeal arterial variations are par- 
_ ticularly well described, although 
-three illustrations in this chapter are 
either reversed or incorrectly describ- 
ed. This detracts from the accuracy of 
the chapter. The radiographic anato- 
my and pathology of the cavernous 
venous system are particularly well 
done,  . 
Computerized - axial tomography 
(CAT) of the orbit is quite well 
described. Unfortunately, the illustra- 
tions are largely those obtained with a 
160 x 160 matrix and are not of as 
high quality as are scans CREERIEY 








J Orbit: genology, e edited by Peter H. Agger, E 
274 pb. with illus, New York, John d & Sons . 


under the general editorial supervi- 
sion. of Luther W. Brady, MD. Dr 
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valable. with high résolution. Mma- ind 
trices. The figures nicely illustrate the added a nol 
| assess CNS diseas 


abnormalities deseribed in the text. 


A very short review of radioisotope 
evaluation of orbital disease mainly | 
reports the authors’ experience in 25 - 
cases of exophthalmos due to various 
abnormalities. No reference to isotope. 


dacryocystography is included. — 

The highlight of this book is the 
final chapter on orbital ecography. Dr 
Ossoinig has described in detail the 
technique and findings in many 
diseases using both B-scan and A-scan 
modes. He also describes the applica- 
tions of quantitative, topographic, 
kinetic, and Doppler ecography. Sev- 
eral diagnostic algorithms of ecogra- 
phy are presented, and while very 
complete, these are printed in a small- 
sized format that makes it diffieult to 
follow the systems of diagnostic 
differentiation. A section on foreign 
body localization is included. 

Orbital tumor diagnosis is currently 
in a period of great transition. In the 
past, radiographic diagnosis was rath- 
er limited to a descriptive evaluation 
of orbital enlargement, and only a few 
tumors produced changes that could 
lead to a preoperative accurate conclu- 
sion about the actual diagnosis. De- 
structive change could and still is 
followed radiographically in associa- 
tion with malignant tumors, Radio- 
graphie tomegraphy helped to more 
accurately loealize changes induced by 


a mass, but d:d not increase diagnostie 
accuracy. Retrobulbar air and positive 


contrast stucies then added an aspect 
of even better tumor localization, but 
provided no better diagnostie accura- 
cy in most cases. Angiography added a 
new dimension in orbital tumor study. 
Venography aided localization and 
demonstrated obstruetion when pres- 
ent. Arteriegraphy made vascular 
abnormalities more clearly defined 
and has been of particular help in 


studying intracranial lesions that also 


affect vision or the orbit. Isotope 
studies have contributed relatively 
little as far as diagnostic precision in 
evaluating tumors, but such studies 
are most helpful in studying the 
lacrimal system. 

Ultrasonography has allowed the 
greatest strides in localization and 
differential diagnostie precision in 
studying orbital tumors (87%, accord- 
ing to Dr Ossoinig). While the equip- 


ment cost is relatively low compared 


with radiologic equipment, the train- 


ing and experience needed to confi- | 


dently use ultrasound, especially À 
scans, is great, 


very costly compare d: 
















is very useful in « ul 


particularly central axis neur ae esi 
that also involve visual pathwa 
procedure, however, regi 


evaluation. Undoubtedly, p. 


may supplement eama] e) examina- | 


tion of the orbital ABRE: and surround- 
ing parts. | 
This book spans the transition, in : 
methods of diagnosis, presents mate- 
rial largely historical. in value, and 
underscores the diagnostic usefulness 
of ultrasound and. axial tomographic 
examination. 
KENNETH D. Dotan, MD 
Iowa City 


ERG, VER, and Psychophysics: Mth ISCERG 
Symposium, Louisville, Kentucky, May 10-14, 1976, 
edited by Theodore Lawwill, 403 pp , with illus, 
The Hague, The N etherlands, UW Junk, 1977. 


The proceedings of the 14th Sympo- 
sium of the International Society for 
Clinieal Retinography (ISCERG) have 
been published in English as an 
appealing, well-illustrated, hard-cover 
volume. The material is divided in 
three main topies; each topic is intro- 
duced by an invited lecturer (for 
visual-evoked response and psycho- 
physics: L. Riggs; for electroretinog- 
raphy and psychophysics: J. C. 
Armington; and for electroretinogra- 
phy—clinical correlation: E. L. Ber- 
son), followed by 30 presentations on 
clinical applications and 15 presenta- 
tions on basic science studies. The 
latter categories cover a wide range of 
topics, from technical improvement to 
clinical results, and among them is the 
calibration of ERG stimuli; a soft 
contact lens for ERG recording, DC- 
ERG, and DC-EOG recording; clinica! 
application of bar pattern stimulation; 
and the EOG as a diagnostie test for 
choroidal melanoma. A variety of 
novel and useful suggestions is- 
offered throughout the text. — 

The publisher provides a valuable 
service to the ophthalmic community | 
by presenting this material prepared 
by a relatively small group of devoted 
ophthalmie electrodiagnosticians. The 


annual meeting of ISCERG serves as _ 
the main forum for the discussion of 


elinieal electrodiagnosis, and the pro- 


-eeedings have, over the years, become 
a veritable source of information. 


H. E. Kotper, MD 
| Towa City 
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Es knowledge ox the functional morphol- 
_ ogy of the eornea. The last eriginal 
2 ceontriouticn, which is again n Ger- 
man, discusses the role of flucrescein 
ang ography in the diagnosis and 
( co umors of the iris: 
E. C. BLapi, MD 
Iowa Cite 











b _ Second International Visuz Field Swnposium, - 


A m, Sep: 13-22, 1976 (Documenta Maren 
M mologica Proesedings Series, vol 14), edsted by E. 
/L, Greve, 479 op. with illus, The Hague, Nether- 
nds, Dr W Junk, 1977. 
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the diseussion, defining 


will interest only investigators who 


also are doing research that involves - 


visual field testing. However, the book 
contains much information that will 
stimulate thoughtful and inquisitive 
clinieians. 

Partieularly interesting are the pa- 
pers dealing with automated perime- 
try, including instrumentation, strat- 
egies, and preliminary clinical testing. 
It seems that an automated perim- 
eter, guided by a well-programmed 
computer, is able to screen a patient's 
visual field for, as an example, glauco- 
matous defects more efficiently than 
ean a technician skilled in the use of 
one of the standard manual perime- 


ters, but that patients subjectively . 


prefer manual perimetry. This is an 
exciting new area of  perimetric 
research. 
CHARLES D. PHELPS, MD 
Iowa City 


- Discussions on Glaucoma: Proceedings of the 
1975-76 Symposia on Open and Closed Angle Glau- 
coma, Sponsored by the National Society for the 
Prevention of Blindness, Edited by Paul R. Lichter 
and Douglas R. Anderson, 156 pp, with illus, $16, 
New York, Grune & Stratton, 1977. 


This book contains carefully edited 
transeripts of two glaucoma symposia, 


one on open-angle glaucoma, the other 


on angle-closure glaucoma, sponsored 
in 1975 and 1976 by the National 
society for the Prevention of Blind- 
ness. Case histories representing com- 
mon problems in glaucoma diagnosis 
and management are discussed by 
panels of eminent glaucoma special- 
ists. The moderators skillfully direct 
areas of 
controversy and areas of concensus. 
The panelists were chosen to repre- 
sent a balanced spectrum of some- 
times diverse opinions. 

The symposia are, first and fore- 
most, educational. And, most impor- 
tantly for the practitioner, they deal 
with practical, everyday problems. 
While reading this book, I found 
myself testing my own opinions 
against those of the experts. The 
process was stimulating and effective, 
an easy way to learn. The discussions 
of the experts are sometimes pene- 
trating and seldom dull. 

The problem-oriented format of 
this book complements nicely the 
traditional format of glaucoma text- 
books. Traditional textbooks treat 
diseases as separate and neat pack- 
ages: each entity is described in terms 
of pathogenesis, symptoms, signs, 
prognosis, and treatment. The clini- 


gical treatment, and the. aftercare. 











































cian, Reeve. ‘deals with prm 
Patients rarely: arrive with diagnosis 
in hand; they usually appear with 
complaints. The clinician makes obser- 
vations, synthesizes his. information 
to formulate a differential diagn: 
asks more questions and makes 
observations, and finally arrives 
diagnosis. He then decides on a cour 
of treatment, basing his decision on 
knowledge of the disease's prognosis, 
its probable response to therapy, and - 
the potential adverse effects of treat- 
ment. He monitors the patient's 
response to therapy, and modifies 
both diagnosis and therapy acco 
ingly. The sophistication with wl 
he does all this depends not only. on 
knowledge of disease entities - : 
drug effects, but also on his ability to 
synthesize and integrate his know 
edge, to form and test hypotheses, and 
to make decisions based on proba 
ties rather than certainty. Reading 
traditional textbooks allows th e ‘clin - 
cian to update his knowledge. bas 
But a few hours with a book: pa 8. 
this one helps him to sharpen his 
synthesizing, integrating, and deci- 
sion-making abilities. im 
Spontaneous oral discussions: des 
dom fare well when transcribed for. 
publieation. What makes for lively - 
speech often seems trivial, shallow, or 
just plain inarticulate when it appears _ 
in print. However, these editors h ec 
done their job well; the book is en: 
able reading and ean be recom nded 
to ophthalmologists who want to 
refresh and update their approac 
practical glaucoma management. 
CHARLES D. PHELPS, MD | 
Iowa City | c | 








So, You Have a Retinal Detachment: A Guide for 
Patients. by Fred M. Wilson, 125 — ppe with 
illus, $6.75, Springfield, Ill, Charles C Thom 
1977. 

This is a small and i inexpensive boo 
written primarily for the education of | 
patients (and relatives of those) who: 
have a retinal detachment and are. 
facing an operation. The .book. 
describes in lay terms the mechanism i 
of retinal detachment, its symptoms, - 
the preoperative assessment, the sur- 


The book is extremely complete and is 
quite detailed and, as such, may | 
present more information than many | 
patients care to have. However, the 
book is inexpensive and will certainly. 
answer any question from patients or. 
relatives. | 




























i ial dinies give to patients. _ 
2 ROBERT C. WATZKE, MD 
. Iowa City 


< A Practical Approach, by Harold A. Stein and 

Bernard J. Slatt, 329 pp, with ilius, $24 .95, St 
Louis, CV Mosby Co, 1977. 

'his book i isa practical approach for 
ose. learning | and those already 
: ged in. the fitting of contact 
nses.. 

The first chapters deal with basic 
concepts, patient selection, and termi- 

gy. There is a detailed and very 
helpful section on soft lenses. Several 
ich lenses are discussed in depth, 
including their composition, mode of 
manufacture, and methods for fitting. 
‘his portion of the text is excellent; it 
is comprehensive and clearly written 
-and is thus of great teaching value. 
- Nomogran -like fitting guides are of 
help but are not the last answer. One 
> must be aware of size, base curves, 

. and Sagittal depths as they a affect the 
is fit. . 


























dn a similar fashion, the authors 
discuss hard lenses. Again, there are 
-various types on the market with 
ffering designs and eomposition. 
These are discussed and their relative 
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: Fitting Guide for Hard and Soft Contact Lenses: 


E MNT are. Š préscitted. ‘The loe 3 
|. acetate: butyrate lens certainly holds- 
. great promise if manufacturing diffi- 
Special | 
o fitting. problems, such as those en- 
E countered 


culties. can ^ be overcome. 


in keratoconus,. are in- 
cluded. Bifocal eontact . lenses are 


discussed. At: present, it would appear - 
—— that this area is one for further work, 

since the authors admit that they have 
encountered problems tryin g to fit the 
_ presbyope with ecntacts. 


Scleral lenses are only mon dd in 
passing, appropriately: so, since few 
physicians in this country use them in 
their practice. 

Although there have been some 
breakthroughs in. the field of contin- 
uous-wear lenses, as yet there is no 
ideal lens available to serve as an 
alternative to the intraocular lens as a 
correction for apbakia. This is an area 
in which much werk is being done. We 
may assume that there will be such a 
lens produced in the future. 

Proper care of lenses, both hard and 
soft, is outlined and illustrated. The 
difficulties associated with cosmetics, 
hair sprays, etc, as they affect the 
lenses are noted. Anyone dealing with 
patients who wear contact lenses has 


had the opporturity to see the effects 


of lid make-up on the lids themselves, 
on the conjunctiva, and on the contact 
lenses as well—cosmesis on cosmesis. - 
The authors also discuss ways of 
setting up one’s office to accommo- 
date an adequate and efficient lens 
practice. Chapters contributed by Drs 
Aquavella and Halberg and Penny 
Cook enhance the text. At the conclu- 





E sion nof the book there is an appendix 
with various useful tables. 





I found this excellent book to be of 


| ‘greatest value for. the neophyte 
because of its comprehensive - and 


straightforward approach. However, I 


must agree with Dr Halberg's com- 


ments in his “Foreword” that thefe is - 


mueh in this book for those who have - 
experience in the field but who may | 


need help in special cases and who 
want to remain informed as to the. 
newer lens types and - fitting » 
techniques. Without reservation lI 
highly recommend this text. ^. 

Jonn H.  MENSRER, MD : 

Iowa City | 


Neuro-ophthalmology. Update, édited s J. Law- 
ton Smith, 396 pp, with iat $47.50, New York, 
Masson Publishers, 1977... | 


This book is a stimulating P RER : 
of papers that have caught Br Smith's. 
eager eye during the last year or two. — 


E would recommend this book highly 


to any ophthalmologist, neurologist, | 
or neurosurgeon who wants to keep up 
with what is new in this fascinating 
area of interspecialty overlap. Neuro- 
opthalmologists will be delighted to 
find 40 papers on their favorite 
subject that are well printed and back- 
to-back in one place. 

Dr Smith and the Masson Publish- 
ing House are to be congratulated for 
getting this attractive volume togeth- 
er. 

HS. THOMPSON, MD 
Iowa City 
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Thoagh it s-ands only 7.5 centi- 
meters Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular stereids. 

In studies cemparirg Pred Forte 
with Gexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisclone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms ef anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. ‘using rabbit corneas with 
the epithelium intact? Pred Forte 
exhibred 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 

twice the corneal concentrations of 
the other steroids tested in the 
irflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achiered sigrificant concentra- 
tiors m the aqueous humor? 

Pred Forte performs both in 
the leb and, more important, 
on the real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
thet’s why oohthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammatior, remember the 
“ruler”: Pred Forte. 
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Pred Forte 
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Pred Forte (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 


most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE? contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 


Am Acad Ophthalmcl Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


AJIÉRGAN Irvire, California 
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the steroid others are 
measured against. 











APHAKIG 
PATIENTS 
ARE AGTIVE 
PEOPLE, TOO. 


High-plus SOFLENS® (polymacon) Contact Lenses 
can help them achieve the good vision they 
need to maintain an active life-style. 


Easy-to-fit high-plus SOFLENS Contact Lenses offer 
many advantages to you and your aphakic patients: 
e more "natural" vision — more normal image size 
and improved peripheral vision 
e all-day wear — usually in a few days 
e cosmetically appealing — no magnification effect 
e comfortable on the eve 


With high-plus SOFLENS Contact Lenses you can give 
your patients improved vision quickly and efficiently. 















Help your patients resume their favorite activities with high-plus SOFLENS Contact Lenses. 


Save Filling Time: High-plus SOFLENS Contact Lenses are available to 
+20.90D in four series: B3, F3, J3 and N in a 13.6mm diameter to fit a wide 
variety of correal shapes. The high-plus series are easily fitted by the same 
fitting and evaluation system used with minus series SOFLENS Contact Lenses. 
Also for Therapeutic Indications: SOFLENS Contact Lenses have 
demonstratec usefulness in the treatment and management of: painful 
bullous keratcoathy, recurrent indolent ulcers, erosions secondary to trichiasis, 
postoperative keratoplasty, recurrent erosions and abrasions. All SOFLENS 
Contact Lens series, including the new Ultra-Thin U and U3 series, may be 


used for therapeutic applications. 
Low-Cost Inventory: Bausch & Lomb's OPTIMIZER 
consignment program lets you add high-plus and Plano BAUSCH 
T lenses to your practice for an initial consignment fee of LOMB 
only $3.00 perlens and U and U3 series for only $4.00 per á 
lers. For more nformation, call, toll-free, 800-828-9030; in SO F LE N S 
New York State, 800-462-1720. ( 

| polymacon) 
Consistency you can count on. Contact Lenses 


See next page f» a brie summary of the prescribing information 











(polymacon) 
Contact Lenses 


VISION CORRECTION AND THERAPEUTIC USE BRIEF SUMMARY 
(for full prescribing information, see product labeling) 





DESCRIPTION: A hemispherical flexible shell which covers the cornea and may cover a 
portion of the adjacent sclera. 


ACTIONS: When placed on the human cornea, the hydrated lens acts as a refracting 
medium to compensate spherical ametropias and as a pain reliever by providing a 
well-tolerated barrier between the-exposed corneal nerves and the lids. 


INDICATIONS: For vision correction use in persons with non-diseased eyes and in 
aphakia; may be useful in the treatment and management of the following categories of 
disorders of the corneal epithelium: painful bullous keratopathy, recurrent indolent 
ulcers, erosions secondary to trichiasis, and epithelial defects including post-operative 
keratoplasties, recurrent erosions and abrasions. 


CONTRAINDICATIONS: Contraindicated in the presence of any active untreated infection 
or abnormality of the anterior segment of the eye with the exception of ametropia, 
aphakia, and the indicated disorders of the corneal epithelium. 


WARNINGS: Abrasions and Infections—If a lens becomes less comfortable, it should be 
removed immediately, and the wearer's eye and the lens examined for the possible 
presence of a foreign body. If any eye abrasion. ulceration, irritation or infection is 
present, or any abnormal eye condition is observed concurrent with lens wear, the lens 
should be removed immediately and a physician consulted. Infectious corneal ulcers 
have been reported, usually associated with failure to follow the recommended 
procedures for care of the lenses. 


Aphakic Patients—Aphakic patients should not be fitted with the lenses during the 
post-operative period until, in the opinion of the surgeon, the eye has healed completely. 


Lens Sanitation and Handling—Persons who require only vision correction and who 
would not, or could not, adhere to the recommended daily sanitary care of the lenses or 
who are unable to place and remove the lenses Should not be provided with them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections which 
might result in corneal ulcers. 

Malfunction and rusting of the-metal interior of the Aseptor® Patient Unit as well as 
discoloration and cracking of the lens case has been reported after varying periods of 
use. If such occurs, appropriate replacement is indicated to avoid interference with the 
disinfection procedure. 


Medicants and Eye Drops—No solutions, including conventional contact lens solutions. 
other than normal saline, and the solution made from the SOFLENS™ Enzymatic Contact 
Lens Cleaning Tablets are to be used on a SOFLENS® (polymacon) Contact Lens when 
the lens is off the eye. 

Vision Correction Use: No ophthalmic solutions or medicants, including conventional 
contact lens solutions and eye draps, should be used by lens wearers prior to placement 
or while the lens is in place on the eye. 

Therapeutic Use: The patient should be instructed to use only eye drops prescribed by 
the physician when the lens is on the eye. Medication with preservatives may be used 
when indicated in the usual dosage regimens. Repeated use of epinephrine drops, as well 
as a single fluorescein instillation, will cause discoloration of the lens. Deposits, which 
frequently occur on the lens with continuous wear, may cause discomfort and 
necessitate replacement as often as every two or three months. 


Wearing Restrictions—Lenses used only for vision correction should be removed before 
sleeping or swimming. The lenses should not be used in the presence of noxious and 
irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Placement and Removal—Lenses worn for therapeutic purposes should 
be applied and removed only by the physician. However, all patients should be 
instructed in the techniques of placing and removing a lens so they can do so should it 
become necessary. 

When the lens is used for the treatment of the indicated disorders of the corneal 
epithelium, it is to be worn continuously, for 24 hours a day, following the initial 
application. The patient should be followed Closely during the initial stages of treatment. 
The lens should be comfortable and the pain associated with the indicated disorders of 
the corneal epithelium should be relieved almost immediately. |f the lens is not 
comfortable and pain persists, another lens should be tried for appropriate fit 

Daily placement and removal of the lens by the patient may be permitted. However. if 
daily removal increases the risk of additional damage to the already compromised 
corneal epithelium and when the degree of pain relief is significant during the time the 
lens is worn, continuous wear should be employed. 


Storage — Lenses must be stored ONLY in normal saline solution. If left exposed to air. 
the lenses dehydrate, become brittle, and break readily. If a lens dehydrates, it shouldbe 
resoaked in normal saline solution until it returns to its soft, pliable state which may take 
as long as forty minutes. 

Fresh normal saline must be prepared for cleaning and storing the lenses. This must 
be done daily when the lenses are worn for vision correction purposes. The carrying case 
must be emptied and refilled with fresh normal saline Solution just before disinfecting 
the lenses. 

The one-ounce squeeze bottle is intended for preparation of normal saline only. As 
this saline is not aseptic, it should not be used to clean a lens that is to be replaced 
immediately on the eye, nor should this Solution ever be placed in the eye. If the patient 
wishes to remove a lens, clean it. or wet and replace it on the eye, the solution in the 
carrying case should be used as it will have been disinfected. 


Hygiene—Hands must be washed. rinsed thoroughly, and dried with a lint-free towel 
before handling the lenses. 
Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since 
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eye irritation may result. If hair spray is used while the lenses are being worn, the eyes 
must be kept closed until the hair spray has settled. 


Handling—A lens may be damaged by nicking or tearing if care is not exercised during 
placement on or removal from the eye, replacing or removing it from the Carrying case or 
in the cleaning process. Lenses must be placed very carefully in the carrying case to 
avoid damaging the edges of the lenses. 

Disinfecting—FRESH normal saline must be prepared daily. After removal from the eye, 
the lens must be irrigated with saline anc rubbed gently to remove mucus and film from 
the lens surface. The carrying case must be emptied and refilled with fresh normal saline 
Solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surface of some lenses have not 
been completely evaluated. However, some Coatings are known to be proteinaceous and 
others may be oily or greasy film from extraneous agents, such as hair spray or other 
Cosmetics, or from the patient's own lacrimal secretions. Many wearers experience little 
or no difficulty with such deposits. However, occasionally a wearer, who tends to secrete 
unusually large amounts of mucus in the lacrimal fluid, may experience a build-up of 
these deposits within a relatively few weeks, despite adequate cleaning measures. If 
surface accumulations of non-removable materials persist, professional care should be 
obtained promptly. 

The SOFLENS Carrying Case should be washed at least once a week with hot water 
and then rinsed thoroughly with distilled water. Soap or other cleaners should never be 
used to clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for 
use which accompany the tablets. To prevent the formation of the protein deposits, 
patients should use the SOFLENS Enzymatic Contact Lens Cleaning Tablets once a week 
or as directed by the practitioner. 


DISINFECTING with the SOFLENS® Aseptor® Patient Unit or ASEPTRON™ 
Disinfecting Unit is necessary to kill microorganisms. If a SOFLENS Aseptor-Patient 
Unit or ASEPTRON™™ Disinfecting Unit is not available, the lenses may be disinfected 
by boiling them in their carrying case in a pan of water for 15 minutes. When this 
boiling method of disinfection is used, the lenses can be damaged if the boiling water 
is allowed to completely evaporate. The carrying case must ALWAYS be tightly closed 
before disinfecting to prevent leakage of the saline from the case and subsequent 
dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses because the 
lenses will become discolored. Whenever fluorescein is used, flush the eyes with sterile 
normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS: infiltrates, neovascularization, and corneal ulcers have been 
reported in some wearers of the lenses for therapeutic use. 

Serious corneal damage may result from wearing a lens which has been soaked in 
conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. 
Removal of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the 
lens moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as 
rainbows, halos around lights, or foggy vision, may occur in less than 5% of lens wearers, 
If these symptoms occur, the lenses should be removed and professional consultation 
obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine the cause. 

A faint blue haze, believed to be located in Descemet's membrane. has been reported 
in the Spokane, Washington area in approximately 29 wearers with otherwise normal 
eyes and in 10 of these patients, the biue haze has cleared or is in various stages of 
regression. As yet, the cause is unknown and the phenomenon has not been found 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. 

Neovascularization of the cornea, which may require discontinuation of the lens, has 
been observed in some aphakic patients fitted with SOFLENS® (polymacon) Contact 
Lens, and in such instances medical consultation should be obtained. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal 
Saline solution. The glass vial is marked with the manufacturing lot number of the lens 
and the dioptric power (black for plus power lenses; red tor minus; gold or white for 
plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 


Complete information on lenses and accessory products can be found in the current 
SOFLENS Fitting Guide or Price List. 
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BAUSCH & LOMB 


SOFLENS DIVISION 
Rochester, N.Y. 14602 


How Can You Help to Improve 
Your Community's Emergency Preparedness? 


Consult these AMA Emergency Medical Care publications. 





What happens when a medical emergency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA’s Department of 
Emergency Medical Services focus on setting up 
effective emergency care programs...in an entire 
hospital. ..in the hospital’s emergency department... 
in an airport. ..within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community's particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, 535 N. Dearborn St., Chicago, 
IL 60610. Please specify title, OP number, and 
include payment with your order. 


PUBLICATIONS 


Categorization of Hospital Emergency Capabilities 
(OP-387) $55 

The Commeiss on om Emergency Medical Services of the 
AMA sets torth recommended guidelines for four cate- 
gories of Fosaital emergency services for adults, chil- 
dren anc irfarts, including newborns, that could function 
"in community systems of emergency medical capa- 
bilities. 


Emergency Department--Handbook for Medical Staff 
(OP-:3- $2.00 

How car the emergency department be an effective 
area for medical education? What are its legal implica- 
tions? These and other related topics are explored in 
this manua which helps to establish workable solutions 
to problems im the emergency department. (Available 
Movember 1975) 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75 

In an effort to upgrade emergency medical care and 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical Services 
provides guidelines which deal with the establishment 
of community councils on emergency medical services 


. and the various stages of developing good emergency 


medical services. 


Airport Emergency Medical Services 

(OP-085) $.85 

This new guide outlines the major functions of an emer- 
gency medical services plan, plus the key elements in 


providing such services, which should be common to all 
airports. Includes illustrations and appendices. 


W.too 
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6/ Medicine 


This fourth edition of Physicians’ CURRENT PROCEDURAL TERMINOLOG 
is the most comprehensive and current system available for naming, coding, and 
reporting medical procedures and services. It incorporates over 2.000 new and 


revised procedures. 


RVICES 


T 


| p 9: out of c T-4 
OS ear to show you how it can 


cut your administrative: 
reporting time 50% 
or more! 


ese five digit numbers are CPT codes. There's one code for 
every medical, surgical, and diagnostic service you perform. Now 
here's where CPT can really save you a lot of time—and money. 
When you prepare a medical report, you merely insert the CPT 
code that identifies the procedure—eliminating the need for 
lengthy descriptions of procedures. 












Each procedure is listed and described separately, clearly, 
accurately and each one has its own five-digit*identifying 


hip? 
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initiation 

aan Brel neri ien d vespa ete code. After the first few times you've used the code, you'll 
PO paate ntong and erecta noep records have it memorized and be able to jot it down automatically. 

90215 meent prog! ams, and prepar ei, din of aagroste and 

20 Comprehenswe MEO qr Prato o! hospita! reco 
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| MEE" ; i. | place current artificial tear 
| x : de My solutions with solutions of lower 
| smolar ! 
| Normalizes tonicity 
| to alleviate discomfort 
Peer er ee | While taking into account | 
did | traditional design criteria such 
ee ca ees). QS pH, surface tension, viscos-. 
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itv and offer factors related to 
pot en aeceprance and com- 
fort, Hwpefears goes beyond 
these corcerns to consider the 
newly recognized importance 
of tear fim tonicity. At 210 
mOsm L, Hypotears quickly 
lowers tear film tonicity to a 
comforable range, relieving 
patierm ciscomfort and pos- 
sibly aaiting the cellular 
destuctiaa typically encoun- 
tered^ir ICS. 


Rehydrates debris to 
restore aqueous structure 


Fypetears performs several 
other moortant functions. 
la KCS, dehydrated mucin 





hypotecr renydrats mucin strands 
into solufion => restcre normal 
aqueousstr-cture. 


strands and other ocular de- 
bris increase the viscosity of 
the aqueous layer and cause 
mechanical irritation. All other 
artificial tears are hampered 
in their ability to rehydrate 
because they contain ionic 
tonicity adjusters. These com- 
ponents actually compete for 
the existing tear film moisture. 
But Hypotears’ nonionic tonicity 
adjusters do not compete for 
moisture. As a result, Hypotears 
rehydrates mucin debris to re- 
lieve irritation and restore 
normal aqueous structure and 
thickness. 


Stabilizes tear film 
to increase breakup time 


In addition, Hypotears' ex- 
clusive Lipiden'" polymeric sys- 
tem stabilizes the replenished 
aqueous layer.This prevents 
lipid migration to the mucin 
layer and the resulting forma- 
tion of dry spots commonly 
seen in aqueous-deficient dry 
eye. At the same time, the 
Lipiden system supplements 
and works with existing mucin 


to extend breakup time in 


mucin-deficient dry eye as 


HYPOTONIC/NONIONIC 





HYPOTEARS 


Moisturizing Eye Drops 





with “he Lipiden” polymeric system 


SMITH, MILLER & PATCH 
| Division Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 





well. Hypotears is clearly the 
tear substitute of choice for all 
your dry eye patients. 

BEFORE 


LIPID 
AQUEOUS 


MUCIN 


CORNEAL 
EPITHELIUM: - 
Top: Lipid migrates to and interacts 

with mucin to cause dry spots. 

Bottom: Lipiden'" polymeric system 

stabilizes aqueous layer and bolsters 

mucin layer. 





@ LIPIDEN POLYMERIC SYSTEM 


4. Gilbard JP, Farris RL, Santamaria 
J: Osmolarity of tear micro- 
volumes in keratoconjunctivitis 
sicca. Arch Ophthalmol 96: 
677-694, (April) 1978. 

2. Ibid, 678. 

3. Ibid, 677. 

4. Ibid, 694. 
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Moisturizing 
Eye Drops 





0.5 fl oz (15 ml) 








Order Department, OP-41 SJ 
American Medical Association 
535 N. Dearborn St. 

Chicago, Illinois 60610 





Please send me 3 copy(ies) of PHYSICIANS 
CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. 
OP-41. ($12.00 per copy in U.S., U.S. Poss., Canada, and 
Mexico. $12.50 all other countries.) 


CI Send me information on CPT-4 magnetic computer tape 
versions. 


Please enclose payment (payable to AMA) with order. 


Please Print 


Name 
Address 


City/State/Zip 


That's why CPT-4 can cut your 
claims reporting time at least 50% 


Two seconds is all it takes to jot down a CPT five-digit numerical code for 
a medical, surgical, or diagnostic procedure. 


Five seconds is the minimum time it takes to write out a description of 
the same procedure. 


And that’s the big reason Physicians’ CURRENT PROCEDURAL 
TERMINOLOGY can dramatically reduce paperwork time for you or 
your administrative staff. Instead of having to write out descriptions of 
orocedures on medical reports, you simply insert the CPT codes iden- 
tifying the procedures. It's fast, simple, precise. 


CPT provides a uniform coding system to accurately designate 
medical, surgical, and diagnostic services in terms that provide a uni- 
form language among physicians, patients, and third parties. This new 
fourth edition of Physicians CURRENT PROCEDURAL TERMINOL- 
OGY is the most comprehensive and current system available and 
incorporates over 2,000 new and revised procedures. Each procedure 
is listed individually with a clear description and five-digit identifying 
code. 


New CPT Updating Service is available at no additional cost. To 
insure your CPT stays up to date as new terminology is added, you can 
receive new and revised procedures on a regular basis. Updates are on 
self-adhering pages to be affixed to the pages they replace. 


Order today! Buy two—one for yourself, 
one for your medical records clerk! 


- Avoid steroid 

- contradiction. 
Think FML 

: (fluorometholone]. 





POTENCY 


eeeeeee ren 
DERSENNENEENUX A 


Theres a unique contradiction inherent in ocular 
stereid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing :-3flammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This rise pressare, of course, carries the risk of a 
damaged optic ne-ve and visual impairment. 


FML esses the centradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


FML cor-rols moderate to severe inflammation. 


Independent investigators found FML to be as effec- 





> B. ; ev le 
FML (fluoromsthotone) 0. Ue Liquif'm* Sterile Ophthalmic Suspension 


ACTIONS lIrhibr n af the inflammatory response to inciting agents of mechanical, chemical or 
»mmtunologicai nat se. No general v accepted explanation of this steroid property has been advanced. 
Adrenocorticostere 1s and their desivatives are capable of producing a rise in intraocular pressure. In 
clinical seudies on=atiemts’ eyes treated with both dexamethasone and fluorometholone. fluorometh 
plone Jdemons'zat— a lower propensity to increase intraocular pressure than did dexamethasone. 
INDICATIONS ier steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea 
and anterior segmeest of the globe. CONTRAINDICATIONS Acute superficial herpes simplex 
<eratins. Fungsl Gseases of ocularstructures, Vaccinia, varicella and most other viral diseases of the 
cornea and comuna. Tuberculosis of the eye. Hypersensitivity to the constituents of this medica- 
ion. WARNINGS Steroid medicstion in the treatment of herpes simplex keratitis (involving the 
stroma) requires gest caution: frecuent slit-lamp microscopy is mandatory. Prolonged use may result 
n glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcap- 
sular cataract iermzrior. or may ad in the establishment of secondary ocular infections from fungi 
or viruses liberate- from ocular mssue. In those diseases causing thinning of the cornea or sclera. 
pertoretion has bees knewn to oceur with use of topical steroids. Acute purulent untreated infection 
of the eye may ce masked or activity enhanced by presence of steroid medication. Safety and effective- 
ness have not Seer jemonstrated m children of the age group 2 years or below. Use In Pregnancy: 


PENETRATION 






tive in controlling inflammation as other potent 
steroids! 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach “deep- 
seated” sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone? 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient's eyes and to prevent corneal xerosis. 


Good reasons to make FML your “first choice" 
ocular steroid. 


Potent, yet safer. Think FML. 


Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS As 
fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE 
REACTIONS Glaucoma with optic nerve damage, visual ecuity or field defects, posterior subcap 
sular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues. 
perforation of the globe. DOSAGE AND ADMINISTRATION 1 to 2 drops instilled into the con- 
junctival sac two to four times daily, During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 
1. Allergan Report Series, #72. 


2. Hull. D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids. Invest Ophthalmol 
13, 457-459, 1974. 


3. Fairbain, W. D. and Thorson, J. C. Fluorometholone—anti-inflammatory and intraocular pressure 
effects. Arch Ophthalmol 86: 138-141. 1971. 


AJIÉRGAN Pharmaceuticals, Irvine, CA 92713 








| Instructions for Authors 


Send manuscripts by first-class’ sail to the Chief Editor, 
"Frederick C. Blodi, MD, University of Iowa Hospitals and Clinies, 
“Towa City, LA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 

publication. Accepted manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 


following language: “In consideration of the American Medical Asso- 


ciation taking action in reviewing and editing my submission, the 


author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 


published by the AMA." We regret that transmittal letters not 


‘containing the foregoing language signed by all authors of the 


submission will necessitate delay in review of the manuscript. 


Author. Responsibility.—All accepted manuscripts are subject to 

-copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, ineluding changes made by the copy 
editor. 

M Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
"returned after editorial processing. Specify address to whieh 
requests for reprints should be sent. 

. Manuscript. Preparation. —Submit an original typescript and two 
. high-quality copies of the entire manuscript. All copy E 

— references, legends, and tables) must be typed double-spaced on 2 

. X 28 em (8% x ll-ineh), heavy-duty white bond paper. fee 

margins should be provided. 

-Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, ineluding punctuation and 
spaces, and be limited to two lines, if possible. The title page 
Should include the full names and academic affiliations of all 
- authors, the address to which requests for reprints should be sent, 
“and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

. Abstract.—Provide an abstract (185-word maximum) of the arti- 
. Cle, including statements of the problem, method of study, results, 
and conelusions. The abstraet replaees the summary. 

References.—List references i in eonsecutive numerical order (not 
| alphabetically). Once a reference is cited, all subsequent citations 
< should be to the original number. All references must be cited in 
the text or tables: Un published data and personal communications 
Should not be listed. as references. References to journal articles 
should include (1) autlior, (2) title, (8) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include #1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and f or their correct 
text citation. 

Metrication.— All measurements must be in metric ii English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hlustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed, Do not send original artwork. Send high-contrast 


glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 


be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnifieation and stain should be 
provided when pertinent. Illustrations should preferably be in a 


-— proportion of 12.5 x 18 em (5 x 7 inches). 2 


An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 


 lettering or preset type is preferred to hand-lettered labels. If 


halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 
Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sporsor. After dedueting the ARCHIVES 


eontribution, the author's share is $275.00 for up to six square- 


finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words, 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when. applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 


month, and year. The publisher’s permission to reprint should be: x = 
submitted to the AncHIVES after the manuscript has been formally i 


accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation. of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 


second sheet and repeat all heads and stubs, Each table must have 


a title. 
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certain | cases of open ‘angie glaucoma y y reducing t the : 
| fate of aqueous formation. m1 


Improves the facility of outiióic; after afololigedt heran in^ 
more than 50% of eyes with open angle glaucoma.* 


Aids in breaking posterior synechiae : ina TOI 
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; Murocol Epinephrine 1% (as Bitartrate 1. 82%) with Chlorobutanol 0.5% as a 
X preservative and bacteriostatic agent is also available as Murocoll ll Epinephrine 
2% (as Bitartrate 3.64%), Product "io uum . 


~ Both solutions also have Sodium Bisulfi te as preservativi Sodium. Chloride a 
E and distilled water as inactive ingredients, | le 


"Available. 15 cc. : qs bottle T : : 
with plastic dropper, B wir mi 


; | Comp Jete ( Ophthalmological | onum of E 
6 nu ary Aveilab le On Request Stabilized Epinepitine Cotiyia 4 


“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 ae 
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CONTACT LENS , ASSOCIATION OF OPHTHALMO LO DGS STS 
January 12-14, 1979 - Sahara Hote!, Las Vegas, Nevada : _ |. 
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| CONRAD BERENS MEMORIAL. LECTURE DISTINGUISHED VISITING. LECTURER 
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E Post Surgical Pakan ABIDI Segment) 5 Present Status of Keratophakia for the E 


Correction of gia and ee 
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SYMPOSIA ON CONTACT AND INTRAOCULAR LENSES 
.. CONTACT LENS COURSES FREE PAPERS | 


PRACTICE MANAGEMENT SEMINAR 


(Thursday, January 11, 1979) 











Free Papers Accepted. Please send abstract to: For registration information, contact: 
Oliver H. Dabezies, Jr., M.D. ! Paul R. Honan, M. B. e 
|. Executive Vice President, CLAO 1720 Lebanon. Street 
2620 Jena Street Labanon, IN 46052 © 


New Orleans, LA 70115 


A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 





THE UNIVERSITY OF SOUTHERN CALIFORNIA SCHOOL oF MEDICINE 
PRESENTSA 
| POSTGRAI DUATE COURSE 
CLINICAL PROBLEMS IN THE MEDICAL AND SURGICAL 
MANAGEMENT OF INTRAOCULAR INFLAMMATION 





GUEST FACULTY USC FACULTY 
Herbert E. Kaufman, M.D. Don S. Minckler, M.D. 
Irving Leopold, M.D. Stephen J. Ryan, M.D. 
-G. Richard O'Connor, M.D. Ronald E. Smith, M.D. 


| This course is ; oriented to the practicing clinician. The various types of ocular inflammation, including | | 
| uveitis syndromes, endophthalmitis, and inflammations of the cornea and sclera will be covered in detail: |] 
||. The differential diagnosis, clinical presentation, and medical and surgical management of these various | 
entities will be stressed. The prognosis, the natural course, as well as the indications for treatment of |. 
|. these entities will be discussed. Surgical intervention, especially for cataract and glaucoma as a. | 
| complication of inflammation will be covered in detail. This course will be held from 7:30 a.m. to 12:00. | 
-noon each day with an informa! seaside chat from 5:00 to 6:00. p.m. This. will leave smpie üme for — 
|. relaxation and recreation at the beautiful Mauna Kea Beach Hotel. in Hawaii. ae 


| AUGUST 5 to 12, 1978. |  . MAUNA KEA BEACH HOTEL E | KAMUELA, | ‘HAWAII 













l a *The USC School of Medicine certifies that this continuing medical education offering rina i i e criteria jo T 28. 75 e adit hours i 
| © Category | of the Physician's Recognition Award of the American Medical Association and 28.75 hours of ategory j Credit in the 
1. California. Medical Association’ s Certification Program, provided it is used and completed a or AE 





| | = For further information regarding the above. program and travel airandements, please contact: Univer ji 1 ith | E dif. | 
|] School ot 7 Meaig n Division, 2025 Zonal Avenue, Los Angeles, CA. 90033, or phone m 3 226-2 5 (e a 
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The wetting solution that starts your 


patients off with more comfort than ever. 


NOW you can recommend a wetting solution 
that makes the hard contacts your patients 
wear feel more comfortable: new formula 
Visalens." In tests* with people who wear hard 
contacts, those who expressed a preference 
preferrec new Visclens to the original formula 
for its wetting action and its ability to lubricate 
and moisten lenses. Peopie also liked the way 
new Visa:ens keeps eyes moist and provides a 
thick, more comfortable cushion between the 
lens and the eye on insertion. 

We hcwe also reformulated Visalens Soaking/ 
Cleaning Solution, the new antiseptic solution 
with special ingredients formulated to aid in 
cleaning fard lenses (after removal) of ocular 
secretions. 

So for vour patients who wear hard contacts, 
recommend new Visalens Soaking/Cleaning 
Sclution — and recommend the wetting solu- 
tion thas maxes hard contacts feel more com- 
fortable: new formula Visalens. 


"VISALENS REFORMUISTION STUDY *$341-1 


“From the makers of Visine: 
For professional sample kit send coupon 


or call toll-free 800-447-4700. 


(In Illinois call 800-322-4400) 


Be se one te hc 





Professional sample kit on request. 


To receive free samples (one dozen each of new Visalens Wet- 


ting Solution and new Visalens Soaking / Cleaning Solution) for 
your patients, just fill out the coupon below. 


Name 
Please Print 
Wvettir 
< Address 
Soiutic 
ur City 
SION Le Me SLs ON PG Ein idR. S 





Must Include 


Mail to: Visalens Redemption Center, Leeming Division, Pfizer Inc., 100 Jefferson 
Road, Parsippany, N.J. 07054 
AO 
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Expand your fitting capabilities with : - 











Ultra-Thin Series . 


SOFLENS (poymacon 
Contact Lenses 





Now you can fit even more patients with Ultra-Thin series SOFLENS Contact 
Lenses. With a center thickness of only 0.07mm, they offer many of your 
hard-to-fit patients the same comfortable fit that your current SOFLENS* 

(polymacon) Contact Lens wearers enjoy. And theyre just as easy to fit, too. 


You can fit more patients 
because Ultra-Thin SOFLENS 
Contact Lenses are now avail- 
able in both 12.5 and 13.6mm 
diameters in additional powers 
from —6.50 to —9.00D. And be- 
cause they may provide a better 
fit for patients with: 
« minimal to moderate decen- 
tration 
* unacceptable vision sympto- 
matic of a steep fit 


Consistency you can count on. 


* foggy vision due to corneal 
edema 
e lens awareness. 
To find out how you can offer & 
your hard-to-fit patients the com- 


fort and convenience of Ultra- , 

Thin SOFLENS® (polymacon) SO F LE NS 

Contact Lenses, ask your (polymacon) 
Contact Lenses 





SOFLENS Division sales repre- 
sentative. Or call us, toll-free, 
at 800-828-9030. In New York, 
the number is 800-462-1720. 


See last page for 
full prescribing information. 
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Ultra-Savings 
A Fitting Offer from Bausch & Lomb: 


Buy 6 Ultra-Thin Series 


Fr LENS Contact Lenses, 
uc bid 





or more. MER 


Take advantage of Ultra-Savings on all Ultra- 
Thin U and U3 series lenses you fit from May 22 
to August 18, 1978. For more details about this £ 
offer, complete and mail the coupon below. Or | 
call, toll-free, 800-E€28-9030. In New York, call 
800-462-1720. 





| O Rush me fitting record cards ©) Send more ER O Send details on your OPTIMIZER 


and ful! desails on the offer. about fitting Ultra-Thin U and Program whichlets meconsign Ultra-Thin 
U3 series SOFLENS® lenses at $4 per lens andstandard series 


| (polymacon) Contact Lenses. at $3 per lens. 


Account Number .— (CCC Fam not currently a SOFLENS Division account. 


| 
| 
| 
| 
ER c te As eee ee 
: Return to=Bausch & Lomb, Dept. 3304, 1400 North Goodman St., Rochester, N. Y. 14602 

| 

| 










I SOFLENS 
1 (polymacom 
. Contact Lenses 





. VISION CORRECTION USE 
. DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemisphericat flexible shell whith 
. tovers the cornea and may cover a portion of the adjacent sclera. It consists of $1.4% gedy 
(2-hydroxyethy! methacrylate) and 38:6% water by weight when immersed in normal saline. Tae 


. material has a refractive index of 1.43 and the lens hes a visible light transmittance of more than 
. 97%, 


ACTIONS: In its hydrated state a SOFLENS* (polymacon) Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS* (polymacon) Contact Lens acts as à 
refracting medium to compensate spherical ametropias. l 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use ia 
persons with noa-diseased.eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS” (polymacon) Contact Lenses are contraindicated in ike 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of emetropia and.aphakia. 






^ WARNINGS: Abrasions and Infections —if a iens becomes less comfortable than it was when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer's eye arit 
the lens examined for the possible presence of a foreign body. 1f any eye abrasion, uiceratiag, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with fens 
- wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients -Aphakic patients should not be fitted with SOFLENS* (polymacon) Contac! 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has healing. 
completely, . 


` Lens Sanitation and Handling — Persons who require only vision correction and who would not. er 

. could not, adhere to the recommended daily sanitary care of SOFLENS* (polymacon) Contaci 
, Lenses or who are unable to place and remove the lenses should not be provided with then: 

. Failure to follow handling and sanitation instructions could lead to serious eye infections whici: 
might result in corneal ulcers, ; 

Malfunction and rusting of the metal interior of the Aseptor* —Patient Unit as well z 


ES discoloration and cracking of the lens case has been reported after varying periods of use. If such 


occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. 


. Medicants and Eye Drops -When the lenses are used by persons requiring only vision correction 
ng. ophthalmic solutions or medicants, including conventional contact lens solutions and eye 
drops, should be used by SOFLENS* (polymacon} Contact Lens wearers prior to placement, c: 
while the lens is ín place, on the eye. Also, no solutions, including conventional contact lens 
solutions other than normal saline, and the solution made from the SOFLENSTM Enzymatic 
Contact Lens Cleaning Tablets are to be used ona SOFLENS* (polymacon) Contact Lens when ihe 
lens is off the eye. 


Wearing Restrictions- SOFLENS* (polymacon) Contact Lenses when used only for vision correc: 
__- tion should be removed before sleeping or swimming and in the presence of noxious and irritating 

vapors. Insufficient lacrimal secretions or hygoesthesia may be rest ricting factors to the wearing 
of soft contact leases, 


PRECAUTIONS: Storage -SOFLENS* (polymacon) Contact Lenses must be stored ONLY in norma: 
saline solution. If feft exposed to als, the lenses will dehydrate, become brittle, and break rea dilv: 
if a tens dehydrates, it should be resoaked in normal saline solution until it returns to its seit: 
- pliable state which may take as long as forty minutes. 

Fresh hürmal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses, 

. The one ounce squeeze bottle is intended for preparation of normal saline only, As this saline is 

‘not aseptic; it should not be used to clean a lens that is to be replaced immediately on the eye, age 
. should this solution ever be placed in the eye. If the patient wishes to remove a lens, clean it, or 
wet it and replace iton the eye, the solution in the carrying case should be used: as it will have 

been disinfected. : 


Mygiene —Hands ‘must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps. and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


Handling --A SOFLENS* (polymacon) Contact Lens may be damaged by nicking or tearing if care 


is not exercised during placement on or removal from the eye, replacing or removing it from the: 


camyingcaseor in the cleaning process. Lenses must be placed very carefully in the carrying case: 
to avoid damaging the edges of the lenses. 


Disinfecting - Fresh normal saline must be prepared daily. After removal from the eye, the 


SOFLENS* (polymacon) Contact Lens must be irrigated with saline and rubbed gently to remove 
mucus and film from the fens’ surface. The carrying case must be emptied and refilled with frest 
normal saline solution just before disinfecting the lenses. 

The causes and. nature of deposits formed on the surfaces of some lenses have not beer 


completely evaluated, However, some coatings are known to be proteinaceous and athers may he 
oily or greasy film from extraneous agents, such as hair spray ar other cosmetics, or from the: 


patient's own lacrimal secretions. Many wearers experience little or no difficulty with suck 
deposits, However, occasionally a wearer, who tends to secrete unusually large amounts of mucus: 
in the lacrimal fluid, may experience a build-up of these deposits within a relatively few weeks. 


. despite adequate cleaning measures. if surface accumulations of non-removable. materiis: 


` persist, professional care should be obtained promptly. 


Deposits, characterized as medium or heavy, were found on 17.5 percent of à population of 
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lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These medium or 
heavy deposits, when they do exist, canbe detected by means of a slit lamp biomicroscope 
examination. Light deposits, unrelated to length of lens use and of 80 apparent. clinical 
significance, were observed on approximately one-hall of the lenses studied. — —- 

The SOFLENS® Carrying Case should be washed at least once a week with hot water and then 
rinsed thoroughly with distilled water. Soap or other cleaners should never be used to clean the 
carrying case. P2 a Hero xq PP Per 

in order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENSTM Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protéin deposits, patients should use the 
SOFLENSIM Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner, . : m o. ie NUR M . 

Disisfecting with an Aseptor* or AseptroaTM Disinfecting Unit is necessary lo kiif 
FUCO 2S RISERS. . uo aM M : 

if an Aseptor" or AseptronTM Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water lor 15 minutes. When this boiling method of - 
disinfection is used, the lenses can be damaged if the boiling water is allowed to. completely 
evaporate. PP BS gt l LE 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fhuorescein Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
salution and wait at feast one hour before replacing the lenses. Earlier replacement may cause the 
lenses to absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* 
(polymacon) Contact Lens which has been soaked in a conventional contact fens solution. 

Eye irritation may occur within a short time after putting on a hypertonic fens. Removal ofthe ^ 
lens will relieve the irritation. . 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, of wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens moves 
freely before removing it. Gini Ve. Be l 

Clinical studies indicate that corneal edema, as manifested by symptoms such.as rainbows, 
halos around lights, or foggy vision, may occur in lass than 5% of SOFLENS* (polym acon) Contact 
Lens wearers. if these symptoms occur, the lenses should be remoyed and professional 
consultation obtained. l 

Excessive tearing, unusual eye secretions, and photophobia are not normal. ff these symptoms 
occur, the patient should be examined te determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet. the cause is unknown and the phenomenon has not been found 
elsewhere. The wearers report na subjective symptoms and there is no detectable effect on their 
visual acuity. There have been approximately 29 cases, and in 10 of these patients the blue haze 
has cleared ot is in various stages of regression. E 

Neovascularization of the cornea has been observed in'some aphakic patients fitted with the 
SOFLENS* (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. ^ 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of lens 
replacements and the reasons for those replacements. These studies show that during the first 
four months of wear, agproximately one quarter of the tenses initially dispensed are replaced: the 


principal reason for these replacements is lens damage. Lenses are more apt to he damaged while 


new wearers are learning the prescribed handling and care techniques. After the initial four 
months of wear, the average lens replacement rate has been found to be approximately one lens 
per wearer per year. Lens loss, damage and surface deposits were the major causes for iens 
replacements, . a" 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply to 


SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique; refer 
to the SOFLENS Fitting Guide, copies of which are avaitable from: SOFLENS Division, Bausch & 
Lomb incorporated, Rochester, NY. 14602. ; i 

When the lenses are used onty for vision correction, there may be a tendency for the patient to 
overwear the lenses initially. Therefore, the importance of adhering to the following initial daily 


wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Penod Time. 
Day (hours) (hours) (hours) (hours) (hauts) 
] 3 i 3 H 3 
2 3 H 3 ] 3 
3 4 i & i 4 
4 4 | 4 i 4 
5 6 } 6 l 4 
6 5 l 6 i 4 
7 8 1 8 . 
& 8 t & 
8 8 i & 
10 id i balance of the waking hours? 
H 12 H balance of the waking hours* 
12 14 | balance of the waking hours" 


"Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
ait and must fully understand all iens care and handling instructions. As with any contact lens, 
*egular recall visits are necessary to assure comeal health and wearer compliance with 
structions. l SE 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution, The glass vial is marked with the manufacturing lot number of the lens and the dioptric 
sowar (black for plus power lenses: red for minus; gold or white for plano). l 


Caution: Federal Law Prohibits Dispensing Without 3 Prescüption. 

The SOFLENS* Care Kit is available for lens disinfecting, cleaning, and storage. 
Somplete information on lenses and accessory products can be found in the current SOFLENS 
"ithing Guide or price list. A E ux PH 
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Enzymatic zonulysis 
as easy as... 


"TARGET TUNNEL’ 

FOR EASY 

NEEDLE INSERTION 
Seve valuable time in the operating 
room with the Univial's special 
tarcet tunnel’. Needle easily pene- | 
trates this thinned section of the P 
stopper to allow trouble-free with- | 
drawal of Catarase solution. IN} 
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SINGLE VIAL PREVENTS 
MIXING ERRORS 
“Inexperienced operating room 
personnel not infrequently will give 
the surgeon the diluent solution 
and discard unused the "empty" 
bottle containing the alpha- 
chymotrypsin powder!" 


ALWAYS FRESH, 
1:5000 SOLUTION 
Optimum zonulysis is obtained with 
150 APA units/ml, whichis the 


frh 
EL. 
As 
ss 


(chymotrypsin N.F 300 units) 
in the unique SMP univial 


Ses Fackace Insert ‘or Full Prescribing Information 


Incication: This drug is indicated for enzymatic zonuly- 
Sis ov intracapsular lens extraction. 


Conmtraindications: 
1. Figh vitreous pressure and gaping 
incisional wound. 
2 Congenital cataracts. 
3. Fatients under age of 20 years. 


P-ecautions: Chymotrypsin N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
parece solutions should be used. Syringes and instru- 
ments should be free o alcohol or disinfectants which 
mey inectivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
metic action will not lyse the synechiae that may exist 
be weem the lens and other structures of the eye. These 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: Transient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healinc of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 2010-8 


GUEST FACULTY 
-DAVID APPLE, M. D. 





ELMER BALLINTINE, M.D. 
cw SED ahaa UNES 
. PETER KRONFELD, M.D. 





y SECTION ON OPHTHALMOLOGY OF THE NATIONAL MEDICAL L ASSO 
PRESENTS 


A GLAUCOMA WORKSHOP : | 

-WASHINGTCN-HILTON HOTEL | 

WABHAIGTON, D. C. : 
JULY 29-30, 1978 


V ! IRVING LEOPOLD, A 
MANSOUR ARMALY, M.D. MENEE, MD. . 


GEORGE SPAETH, M.D. 














A. EDWARD 1 MAUM 


ROBERT SIMMONS, X D. 


Registration Fee $100.00 (Residents $35.00) 


. For Further Information Please Write: 


Mrs. Mary D. Colle», Hegiptrar 
'RM 4827 
Howard University Hospital 

. 2041 Georgia Avenue, N.W. 

- Washington, D.C. 20060 
Phone: (202) 745-1 257/58 
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| v NERVE i 
SURGICAL DISSECTION COURSE 
. (25 HRS. CME& CAT » 


-OCULOPLASTIC - om e 
| SURGICAL DISSECTION COURSE - 
|. (40 HRS. CME & CAT I) 





: November 1-4, 1978 diss 29-31, 1978. 


OBJECTIVES: | ges qn 

A unique and iactat surgical course, l | 
presented by multiple. disciplines, covering the | 
| management of FACIAL PALSY and FACIAL 

. SPASM, featuring PARTICIPANT" S CADAVER 

i SURGERY. 


-" OBJECTIVES: | 

< An in depth symposium to sade the practicing 
and resident surgeon with an Oculoplastic Course 
featuring. LIVE SURGERY VIDEO TAPES, FILMS, 
aa AND PARTI ICIPANT' S CADAVER. 





FACULTY: © . E ae oe aa 

|. L Bergmann, M. D. M. May, M. D. A 
. J. Conley, M. D. S. Parisier M. D. 

M. Dunn, M.D. — AH.Settles, Ph.D. 
.F.Gilen, M.D. J, Smith, M. D. 

. P. Guibor, M. D. D. Wolfley, M.D. 

| P. Janetta, M. D. D. Zorub, M. D. 


. Guibor, M. D. 
Hecht. M. D. 
Herman, Ph.D. 
. Messina, M. D. 
M. D. . Mullenix, M. D. 
i Esq. . Settles, Ph.D. 
OH Gould, M. D. . Wolfley, M. D. 
E x M. Guibor, c 0. and others. 
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shoot BJ ECTS: R 
. Facial Nerve Testing, Dynamic- -Static Techniques, | Lid. ues 
. Spring, Silicone Encircling, Facial Reconstruction, 
| Direct Nerve Repair and Grafting, 12- 7 Hook- up 

Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


ucc SUBJECTS: 7 

[Cosmetic Blepharoplasty, Blepharoptosis. Trauma. 
"Surgery, Lid Reconstruction, Lacrimal- Surgery, Orbital 
; Reconstruction, Entropion, Ectropion, Orbital 

= Fractures and Orbital Tumors. 
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| Clip a and. mail with. registration fee: Ms. Paula Tamkin, Registrar _ 
| c/o Dr. P. Guibor, 630 Park Avenue — E 
New York, N. Y. 10021 eum 734.1 1010. | l4 


Vil NERVE REGISTRATION FORM - : | 


OCULOPLASTIC REGISTRATION FORM 
| ee mene $400. 


ii. B Registration $500. 
coi IM: 


D: Add ress E a ar INC RECEN 
P. Cys cae — State ania Zip. mm 
7 Telephone a, PERS i —— M 


: Address | MR Mni E TAM 
| Pda Tu "m State aedium fea DEN tip 












a" l Specialty: Ophh-ENT-Pastic-Dem 
| „ (eifele ooe 
Make check payable: N^ Y: Medical College: 


COLOR ASPICE cou RSE ge E E 
NOVEMBER 14,1978 2o ETEL 











T. 
HB 
- - ~ 
de m 
Se - 
E c 
n t 
vilia, bae. vá 
Ut 
: Nri wm 7 
> si ` 
qu ~ 
7-6 ACCUMS eai aie, N " 
y ~ 
7 a 
"s ECT 
"- 
-— 1 -Pi 
-— m a JR »8 
" = CS P "ls 
} d Pr. n ~ ao 
Me. -— OT xp t " 2 
J £ = 
“mt e T 
ie " - iem + dmt 
, -r wm. ow 
E" a 
3 wat n OUT " " 
ma Jh d 
R os » p 
"a CER m 
J -< - eer 








brand of 


IDOXURIDINE 


ur ind no sud emus ever 


eom 


RO ministration 5 
NO. effective in 
Uf herpes: simpl 
should not be 
.- Sure stabil ity is: 





:sions or as 


F i E- neal r 3 
nc in Stromal Lesions 








x medications. 


er Cost than ara-A* 








ed on masufactur rer's suggested list prices. 
: eck your local pharmacy for actual patient cost. 





s Supplied: o: 1% ¢ C 
Cb mg/ml) in 








i) dne more e aoled. study : 














77 should. not be. 





E punctate Mie OE may be o möni- | 
m festation of the inf podus corneal coud: | 








eee 05% 






d Division: of Semithi magn 
. "ice a, Ferne 





less size 
less weight 
less cost 


Kowa gives you less of what you’d expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 34% Ibs. And at $1385, it's the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 


































e Office hanging stand (pictured) with 
automatic on/off control. 

@ Ideal for contact lens examination. 
@ Choice of three slit widths or lengths. 
e Built-in green and cobalt filters. 

e Built-in scale in .05 graduations. 

e Adjustable spot illumination. 

e Free from glare or reflection. 

e Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 


. . . then call for details 
on the Kowa SL. 


Kowd Kowa Company. Ltd. TOKYO, JAPAN kowa AMERICAN CORP.. New York, N.Y. 10001 


KA Ke C 


..wvith the future in sight 


456 Farkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call tol! free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 








91-AC V50 Lens 


(Anterior Chamber Vaulted) 


We know that in every surgical sit- 
uat om the minimization of risk to the 
patent is Daramount in importance to 
the pħysic-an. 

As has aways been the case, the max- 
imun emphasis on lens design has been 
eje e on recommendations of surgeons 
possessinc the expertise in a particular 
lene style. 

The Model 91-ACV50 is truly repre- 
senītatve o% such a combination of efforts 
These physcians have provided lolab with 


indepth responses to what attributes or 
shortcomings the basic anterior chamber 
lens modeled after the Choyce design pos- 
sessed. Almost to a number, the response 
was the absolute necessity for addi- 
tional clearance between the posterior 
and peripherial areas of the lens to the iris. 
As shown, we at lolab feel this clear- 
ance has been maximized. This, coupled 
with highly polished edge and optical sur- 
faces would seem to be the only logical 
approach: to design improvement. 


The Precision Optics People 


Telephone Toll Free: 800/854-1761, In California Call Collect: 714/599-8347 
695 West Terrace Drive, San Dimas, California 91773. 





The expanded zone of the iris produced by 
maximal miosis for protection of the vitreous face 
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To demonstra e how Miocnol works, 
" € senes df surgical procedures per- 

formed by Herbet J. Nevyas, M.D. 
were filmec at he Scheie Eye Institute, 
Philadelohia, Fa. 

Frecperetive orders called for a 
mydriatic Groce recimen of 2% cyclo- 
pentclate snd 10% phenylephrine, q 
10 minutes. starting one and one-half 
hours 5eíose scheduled surgery. Fol- 
lowing ca=ract removal, the anterior 
chamber was irrigated wth 0.5 cc 
Miechel. 

sequential paotograpny and si- 
muita^eous mction picture filming per- 
mit the seec ion of Before photo- 
graphs shawing the operatve field at 
the«-m2men- before Miochol irrigation, 
when precperétive dilating drops and 
retrobu bar blozk Fave produced max- 
imum dilation. 


MICCHOL* 
(Acetylcholime Chloride) 
INTRAOCULAR 


See insert far ful prescribing mformation. 


Indications: To obtain complet miosis in 
seconds, Dy rrication of the irs after de- 
lwery of the lens in cataract surgery, as 
wel as in p= etratine keratoplasty, iridec- 
temy amd offer ante ior segment surgery 
where rapic. complee miosis may be re- 

J quired. 

Contraindicstioms: Taere are presently no 
knowr cent-aindications to he use of 
MIOCHOL ‘acetylcholine chloride) Intra- 
ocular 


VEM Se ST 70M 
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. Protective miosis ...in seconds 


© 


After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the Before 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...the ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 
cation, cryosurgical extraction, or con- 
ventional tumbling technique, con- 
sider Miochol for the prevention of 
prolapse and protection of the vitreous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Miochol. 


Precautions: In the reconstitution of the 
Solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtained quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterior or pos- 
terior synechiae, may require surgery prior 
to administration of MIOCHOL. In cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has not been used. 

Adverse Reactions: There have been no 
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Filmed during surgery 

by Herbert J. Nevyas, M.D., 
at the Scheie Eye Ins:iute, 
Philadelphia, Pa., 

William Nyberg, R.B.P , 
photographer 


Before 
Miochol 


Patient: A.M. 

(Male. Age 74) 

Dx: Posterior 
subcapsular cataract 
Procedure: 
Phacoemulsification 


35 seconds 


after 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 196 Miocho! 
instilled in anterior chamber 


In cataract surgery, 
when seconds 
often matter... 


MIOCHOL 


(acetylcholine 
chloride 20 mg) > 
provides protective 
miosis in seconds 


known adverse reac ions to MIOCHOL 
(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize 

1. Immediately before use remove protec- 
tive cap. 2. Give plunger-stopper a quarter 
turn and press to force solvent and center 
rubber plug into lower chamber. 3. Shake 
gently to dissolve solid. 4. Cleanse 
plunger-stopper top wth 70% enthanol or 
other suitable germicice. 5. Discard univial 


after use. e 757-8 


SMITH, MILLER & PATCH 
Division Cooper Labcratories (P R.) Inc. 
San German, P. R. 00753 
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m. Robert A. D'Amico, M.D. i i4 n 
Director, Department of Ophthalmology \ X] wary 
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3. Peter Halberg, M.D. — 
: 3 9» JM ; : 1 : Coordinator | Ba 
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Wednesday, November 1 
_ GLAUCC MA an id CON’ 


G. Peter Halberg, M. D., Chairman 
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Robert A. D'Amico 


MD. "Chan ep bos 








| Friday, November 3 m 
UPDATE 





RETINA 


u An illustrious dabuliy will be presenting the latest developments: in: ‘the Cornea, Retina, 
| P» : Glaucoma and Contact Lens fields | | 


: E REGISTRATION (Clinical Update) - $240. 00, includes luncheon each day and a social function 
-00 for | Resi idents | nm 





2 8 Saturday, November 4 ae 


Ts This intensive, practic al "Hands On" course will be der the direction: ak G. Peter Halberg. M.D, sail EE | em 


the cooperation ofa distinguished faculty and the major soft contact lens n manufactur 




















T | | RE Gt STR ATION sot h = s Update) a si 40.0 o. includes lun ich eon na " ii " iis ct io no - | 









For T q or ae far | Dépertmént of Ophthalmology: Cg DR 
either or. both meetings, contact: St. Vincent's Hospital and Medical Center of New York 
"ms dr -153 West llth Street à ^. 
M s New York, New York 1 10011. 
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AT LAST! A practizal, simple lens insertion system designed specifically to 
make sort contact lens insertion easier and at the same time combat the 
problem of nfection among soft contact lens wearers. The SAFE-SERTER™ 
was developed over 5 years ago by Edgar A. Rainin, M.D.,of Walnut Creek, 
Califoraia and has undergone exhaustive field testing. It is the ONLY system 
that assures aseptic conditions for lens insertion. since the sterile lens is 
handled ony by the-disinfected tweezers and the SAFE-SERTER™ 


The systermoffers a number of distinct advantages: 


1. Its an ASEPTIC SYSTEM preventing bacterial infection of the eye. It can 
be used with chemical disinfection, or with heat sterilization. 


2. It-offers a patented," colored TARGET for maximum simplicity in centering 
the contact lens for proper insertion. 


3. It is FLEXIBLE in use. The patient, practitioner or another individual 
can simoly and safely apply your lens. 


4. It is SIMPLE TO USE. Its patented minimal surface area design allows 
the eon:act lens to "pop" onto the eye without the use of a large suction 
cup ar nger. You don't have to use pressure or cover the eye completely 
wiih the insertion device. 


3. It comes in ONE SIZE which fits all known lens diameters and thicknesses. i 


6. It is COMPACT. The tweezers and the SAFE-SERTER™are disinfected 
and stored inside the handy, self-sealing carrying case. 


"A TENT PENDING 
ORDERING 


| 
I 
I 
| 
i 
I 
| 
I 
INFORMATION: ı 
Available in |! 
MINI-Packs, each — ! 
containing 6 SAFE- i 
SERTERI™ systems - 
i 

I 

I 

i 

i 

I 

i 

l 


SAFE-SERTER " 


BY fom |-QUEST INC. 
3737A Lore Tree Way, Antioch, CA 94509 (415) 754-2032 
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TWEEZERS 


ASEPTIC 
REMOVAL OF 
CONTACT LENS 
FROM STERILE 
CONTAINER 
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| ^ ASEPTICALLY 
| SN APPLYING THE 
LEA. | CONTACT LENS 
| TO THE 
SAFE-SERTER™ 

SY itn A 
SIMPLE 
( gos ASEPTIC 
| Š — L A LENS 
N = PLACEMENT 


| SAFE-SERTER™ Dept. AO-1 


3737A Lone Tree Way, Antioch, CA 94509 
Please send: 
MINI-Packs at $19.50 (6 units each) —_— 


Add applicable sales tax — 1. 
Total amount of order — 


Postage and handling included in price. 
Check or money order MUST accompany order. 


NAME - 








ADDRESS 
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of Professor and Head of the Depart- 
ment of Ophthalmology. This position 
encompasses leadership of an aca- 
demic clinical science department in 
a large University health sciences 
center and educational relationships 
with several affiliated hospitals. The 
Department carries responsibilities 
for teaching large numbers of under- 
graduate, graduate, and postdoctoral 
students of medicine. The Depart- 
ment conducts significant programs 
in biomedical research, both basic 
and clinical. The Department Head is 
responsible for numerous academic 
and professional relationships. Inqui- 
ries, including a curriculum vitae, 
should be sent to Dr. Michael M. 
Paparella, Chairman, Search Commit- 
tee for Ophthalmology Headship, 
Hospital Box 396, 420 Delaware 
Street SE, University of Minnesota, 
Minneapolis, Minnesota 55455 by 
August 31, 1978 


An equal opportunity/affirmative 
action employer. 


2 year post-doctoral traineeships available 
immediately. University of Washington, 
Department of Epidemiology. 


EPIDEMIOLOGY 
RESEARCH 
IN EYE DISEASES 
FELLOWSHIPS 


Contact: 


James L. Gale, M.D. 

University of Washington, SC—36 
Seattle, WA 98195 

(206) 543-8873 


The University of Washington is 
an Affirmative Action, 
Equal Opportunity employer. 
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in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
to users and to people 
who work in them. 


Britains health care system is pre- 
dominantly nationalized. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 
hensive references cover each system's 
evolution. ..opera:zion. ..application... 

problems...achievements...and  per- 
sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dept.. AMA, 535 N. Dear- 
born St., Chicago. Ill. 60610. 





gentamicin sulfate, U.S.P. 


OPHTHALMIC > - 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 





DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which g&htamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplcbacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- «4 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eve. 

PRECAUTIONS  Prolonged use of topical antibiotics may 
give nse to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-m!. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, -ounce 
tube, boxes of one and six. Store away from heat. 

9848358 
NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 


SWW-9110 Kenilworth, N.J. 07033 


4 


Dehering | 


"m 


ACHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


against conjunctivitis and other in- Problem pathogens: susceptible strains of: P. aeru- 

fections 3f external eye and adnexa due to a wide ginosa and Proteus sp. (indole-positive and 
range-of susceptible pathogens. -negative). 

Gram-—egative: susceptible strains of: H. influen- generally avoids sensitivity 
zae; E- coli; K. pneumoniae; M. lacunata; Enterobac- reactions and irritation. 
ter a@m0#enes (formerly Aerobacter); H. aegyptius no significant organism resis- 
and Neisseria Sp., including N. gonorrhoeae. tance to date. This may occur in the future. 

Gram-aositive: susceptible strains of: staphylo- 
cocci an streptococci, including D. pneumoniae. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


lentamici Solution-Sterile 
gentamicin sulfate, U-S.P. = Sintment Sterile 


E ach m omgram contains gertamicin sulfate equivalent 
to 30mg. eentamicn 


*Due tc sæscsptible pathogans 


Please see productintormation on facing page. Copyright 1977. Schering Corporation. All rights reserved 








Indirect Ophthalmoscc 
Office Sur gery 
| Gonioscopy 


* Heavy anodized aluminum construction. 


© Tarnish resistant, lightweight, but extremely 
stable and durable. a ho te - 


e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely. 
when. desired. 


« 2" thick solid foa rubber mattress. 
' covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 


* 76" long, 24" wide. Other sizes ; made 
to order. E 





.. . add all five : nodular a accessories shown. 
below or as man y as you need. 



















Optional Universal 
Overhead. Projection 
Fixation Light - 
No. 140 —. 





Optional Formica 
Roll-out Storage 
Compartment 

No. 110. 

Interior lined with 
washable plastic 
laminate, 17%" s 
. wide, 9" deep, "d 
22" long. 






Optional Formica 
instrument Shelf No. 
120. Rises to level — 
of patient's eyes or 

higher when required. 
Swings under table 

when not in use. 


Optiona! Electric 
Transformer System 
No. 130— a Da-Laur 
exclusive, Variable 
voltage control system 
assures proper 
instrument illumination. 
Fused. and designed for 
any low voltage 
Anstrument.Electrically 
c^ safe... fused, grounded 
“pilot ight. — 















Also “available . Steel 
Step Stool No. 170. 
Bright: chrome finish. 
Noreskid rubber top 
and rubber-tipped feet. 











For full details — Designed by 5 : 





and complete catalog, 5 Ophthalmolopists.- 
contact; —— dor dpbiheinalugists $ ® 


oo Dept. A, 140 Crescent Road» Needham mere Mass. 021 94 Ena 444- 3690 


WHO NEEDS 
SOFT-SERT ? 


YOU MAY VERY WELL 
BE ASKING THIS 
yon IF YOU ARE 
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Anyone hav ng difficulties handling ultra- 
thin soft lenses needs SOFT-SERT™. 


No more inverting back against the finger problems. 


Aphakes anc hyperopes need SOFT-SERT™ 
giving them a nsw sense of security. No more groping 
and searching for a dropped lens. Less handling also 
reduces the rsk of damage. 


The practitioner too needs SOFT-SERT™ 
to facilitate ths insertion of the most difficult-to-handle 
soft lenses du~ng the fitting procedure. Also, chairtime 
spent instruc ac problem patients is cut to a minimum. 


SOFT-SERT " ncidas the soft contact lens securely, 
yet there is mediate and automatic release of the 
lens upon ccntsct with the eye. The soft, resilient, 
rubber cup offers peripheral support preventing the 
soft lens from inverting after touching an eyelash or 
eyelid 

Statistics shcw hat one out of every five patients has 
a problem with contact lens insertion. The next time you 
have a problem oatient ... 


THINK SOFT-SERT™ 


or better yet, œ prepared and order a supply now. 


SOFT-SERT™ 


that ingenicus little device that makes soft 
cortact lens insertion easy. 


PATENT PENDING 


E d 





SOFT-SERT", 
packaged six to a box, comes complete with 
simple instructions. Available in two sizes: 


SOFT-SERT™ 12 
is recommended for soft contact lens dia- 
meters from 12.5 mm to 14 mm. 


SOFT-SERT" 14 
is recommended for soft contact lens dia- 
meters exceeding 14 mm. 


SOFT-SERT™ INC. 








POSTAGE & HANDLING INCLUDED 
CHECK OR MONEY ORDER MUST ACCOMPANY YOUR ORDER 
ums uus us NEN UNS GANAS DAN GANG SO nad 


I P.O. BOX 376 | 
| CEDARHURST, N.Y. 11516 | 
E PLEASE SHIP ME THE FOLLOWING: | 
Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) | 
; Box(es) of SOFT-SERT™ 14 (at 13.50 per box ot 6) | 
| NAME | 
: ADDRESS | 
CHN. S Ur STATE ZIP... Sag 

| 






SURGERY AND DISEASE” pa 


A Post-Graduate Seminar 
Presented by the — 
Department of Ophthalmology - 
Emory University School of Medicine 
Atlanta, Georgia — 
December 7 and 8, 1978, 
at the Peachtree Plaza Hotel 
. Followed by the — 
Fourth Annual Emory-Grady Eye 
Residents/Alumni Meeting 
December 9, 1978 










| Faculty 
Claes H. Dohlman, M.D., Boston, Massachusetts 
| Stuart |. Brown, M.D., Pittsburgh, Pennsylvania 


| Richard H. Keates, M.D., Columbus, Ohio 


3 For application, please write to: F. Phinizy Calhoun, Jr., 
. .| M.D. 1365 Clifton Road, N.E., Atlanta, Georgia 30322 





: Category |, AMA Physician's Recognition Award. 





THE EDWARD S. HARKNESS EYE INSTITUTE 
Columbia-Presbyterian Medical Center 


New York, New York 
announces 


A BASIC SCIENCE COURSE 
for 
Residents in Ophthalmology 


8:00 A.M. to 12:30 P.M. Daily 





Fee: $250.00. : 


Inquire: Miss M. Bowen — 

635 W. 165th St. 
| New York, N.Y. 10032 
Tel: (212) 694-2725 











Peter R. Laibson, M.D., Philadelphia, Pennsylvania 







ey Registration. fee $175. Approved for 12 hours credit | 





September 5, 1978—December 22, 1978 


Edited by L. Z. BI TO, H.D DAVSON and J. D. FENSTERMACHER 


The. papers collected. in this. volume. were presented at a 
Fogarty International . Centre’ Symposium on the ocular 
and. cerebrospinal fluids held in Bethesda, Maryland, in 
May 1976, and were then issued as a supplement to Vol- 
ume 25 of the journal, Experimental Eye Research. The £ 
topics covered range from morphological Sape Uy on 
the. blood—brain, blood—cerebrospinal fluid, and blood, 
—aqueous humour barriers, to studies of the formation," 

. flow and absorption of ocular and. cerebrospinal fluids, 
and the pathophysiology of such diseases as hydroceph- 
| alus, glaucoma and papilledema. ~ 


1978, 562 PP. $39.00/£20. 00. ISBN: Q- 12- 102550-0 


| Mech anisms s of C *olour Vision 
Selected Papers of W. S. Stiles, F. R. Sy with a 

| New Introductory Essay | 

By W. S. STILES | 


CONTENTS: Introductory ERE E Thresholds 
in the Analysis of Colour-Sensitive Mechanisms of Vision: o 
Historical Retrospect, and Comment on Recent Develop- E 
ments. Equivalent Adaptation Levels in Localised Retina’ 
Areas. The Directional Sensitivity. of the Retina and the 
Spectral Sensitivities: of the Rods and Cones. Separation 
of the "Blue" and "Green" Mechanisms of Foveal Vision 
by Measurements of Increment Thresholds. A Modified 
Helmholtz Line-Element in Brightness-Colo@r Space. In- 
vestigations of the Scotopic and Trichromatic Mechanisms 
of Vision by the Two-Colour Threshold Technique. Incre- 
ment Thresholds and the Mechanisms of Colour Vision. 
The Physical Int terpretation of the Spectral Sensitivity 
Curve of the Eye. Further Studies of Visual Mechanisms 
by the Two-Colour Threshold Technique. Remarks on the 
Line-Element. Cclor-Vision: The Approach through Incre- 
ment Threshold Sensitivity. Adaptation, Chromatic Adap- 
tation, Colour Transformation. Mechanisms Concepts in 
d Colour Theory. 


1978, 312 pp., 27.35/£14.00 ISBN: 0- d as 2 


‘Vertebrate Phot 
Edited by H, B. BARLOW and P. FATT 


| This volume consists of a collecti on of papers, the prod- 
l uct of a symposium on photoreception held in London on 
f 
| 


























September 2-3, 1976, under the auspices of the Rank 
Prize Funds. The subjects covered range from light- 
induced changes in the visual pigment molecule to proc- 
esses operating at synapses in the outer plexiform of the 
retina, including electrical changes elicited in second- 
order neurones by activity in photoreceptor cells. Also 
included is the overall view of visual-signal detection, 
offered by psychophysical studies. 

1978, 400 pp., $29.00/£14.80 ISBN: 0-12-078950-7 
Send payment with order and save postage plus 50€ 
handling charge. 

Prices are subject to change without nolice. 


U.S. customers please note: On ‘prepaid Oorders--—payment wit 
be refunded for üt es on n which d E not possible within 


120 pays: E 
ACADEMIC PRESS, ; INC. 





A Subsidiary of Harcourt Brace aries ici. Publishers 
444 FIFTH AVENUE, NEW YORK; N.Y. 40003 
24-28 OVAL ROAD, LONDON NWI 70X 


Please send me. the: foil lowing: - du Yr 

— Copies, Bito ef al: The Ocular: and Céfosmsdia) Fluids 
Copies, Stiles: Mechanisms oF Colour Vision 

monn ODies, Bari low / Fatt: Vertebrate Photoreception 


Check enel josed_— . ar y Bi me. 





NAME 
ADDRESS. ! DUNS 
CHY/ STATE/ZIP. : 
New York dicii D ado sals: tax. 


Direct all orders to Mr. IT Negti, [m ii ArchOph/6/78. 















Keeler on Color. 


Because you have different kinds of patients, Keeler offers two spe- 
cially-designed color vision tests. Neither requires literacy on the part 
of the patient, nor special training on the part of the tester... both are 
effective, quick means of determining color vision deficiencies. 


The Guy’s Color Vision Test 

An excel ent test for pre-school and 

school-entry age children, the 

Guy’s Color Vision Test uses plas- 

c. cut-out letters as shapes for 

he patient to identify. The child 

s shown a page. then asked to 

| point to the 
letter that 
appears on 
the page. 
Record 
charts are 
included. 


The City University Color Vision Test 
The City University Color Vision Test pro- 
vides the doctor with a more comprehen- 
sive testing method. A series of Munsell 
paper samples, each containing one central 
and four peripheral color dots, are shown 
to the patient. The subject is then asked 

to identify which peripheral color dot 
most closely matches the dot at the cen- 
ter. A “normal” response is provided for, 
as well as responses to indicate a pos- 
sible protan, 
deutan or tri- 
tan confusion. 
The set also 
includes rec- 
ord charts. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
€ € € [ Philadelphia + New York * Boston « Los Angeles + Chicago + Houston « Atlanta « Cleveland 


Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 


.. with the future in sight 
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- VISUAL ELECTRO HYSIOLOGY | 
TEST SYSTEM 


VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 


selection of accessory instrumentation, 


including stimulators, electrodes, and 
monitor oscilloscope. 


1. ERG from normal dark-adapted 
eye. Above: "Normal" mode; Below: 
"OSC" mode, gain increased. In 
"OSC" mode the response is filtered 
to emphasize the oscillatory 
potential. 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion. 


AY 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to recorc the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playbac« switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 


OD STIM 


— A \ 





averaged 


3. ERG recorded from lower eyelid 
with averaging. "N"s at left of traces 
indicate the number of responses 





BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 

Life- Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life- Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221- HOUSTON.TEXAS 77036 - (713) 783-6490 


NORMAL 


cement ern 


RETINITIS PIGMENTOSA 





C 
100 150 200 
MSEC 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak / dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). 


vu 
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| Coaptation 1 

Our Wei-Field Coagulator keeps a versatile 3 
family of precision forceps — a growing family: j 
Straight and curved iris forceps; Adson forceps x 
for ophthalmic plastic surgery; coaptation for- S 
F ceps for sutureless closing of the conjunctiva; E 
and the intraocular probe for retinal bleeders. E 
All cffer benefits in precision, speed, and mini- à 
mun trauma to adjacent tissue. E 
The coapsation forceps, for example, have jg 
dramatically speedec the closure of the fornix E 
or limbus base flap after a cataract procedure: 3 
One £rou» reports completing the procedure 4 
routinely in 20 to 80 seconds by “spot welding” : 
the issue. Less patient discomfort was noted 3 
during healing, and final healing was considered 3 





squkalert to suturing. 


Wet-tield coaptation forceps have highly 
Dolishec tips to resist accumulation of coagu- 
-atec material. In fact, the wet field enhances 


g Free Demonstration N $ 


[ ] Call me to arrange a demonstration of the 
Wet-Field Coagulator and its forceps. 














their basically low-temperature, low voltage Name 

operation. pone 

Zjelc Coagulator system and answer any T 
questiors about their recent use in eye work. Telephone 


Simply send us the coupon. Or call toll free: 
800-225-0462. Mentor Division of Codman, 
S Randolph, Mass. 02368. 


© 1977 Sodman © Shurtieff, Inc. | 
"mdereank 
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| 
| 
| 
| 
| 
| 
We'd be p.eased to demonstrate the Wet- | 
| 
| 
| 
| 
| 
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tropia 


* Thes emc alae ir pact of accommodative esotropia on a 
yo z'ild need not necessarily be followed by the 

7 Surgery or the inconvenience and problems 
C with wearing and caring for prescription 

ie agent frequently used in the diagnosis of the 
tne same agent that can be used to correct 

^) odat x ive factor without inconvenience to 


-agmesis.. MTM drop of PHOSPHOLINE IODIDE 
insted daily in each eye prior to retiring, for 
free weeks, will help to determine if there is an 
cadet ve basis for the esotropia. 


tment...lfthereisasignificantaccommodative 
sent, the continued use of PHOSPHOLINE 
is often sufficient to correct the problem, 
Jg is well tolerated. PHOSPHOLINE 
ucts by altering the accommodative conver- 
ance ac: 2er 7 mmodation relationship in a favorable way, 
theta n ar visi in is ; obtained with less S commodauve 











= hy Tai thet use sof IA vision lenses | in- 
f ocals e 


THALMIC SOLUTION) 













BRIEF SUMMARY 
(For fuil prescribing information, see package circular ; ] 
PHOSPHOLINE IODIDE* 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMI C SOLUTION 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 
Indications: Glaucoma — Ch ronic Oper-angie. glaucoma, 
Subacute or chronic angie-closure glaucoma after inidectomy | 
where surgery is refused or contraindicated. Certain: NOUVE 
secondary types of glaucoma, sspeciallyplaucoma folio 
Cataract surgery. A ON 
Accommodative esotropia — —Concomit nt esotropi 
significant accommodative component; = 77 ox 
Contraindications: 1. diii uveal infi 
2. Most cases of angle- closure ‘gla uk 
of increasing angle block, Ts 
à. Hypersensitivity to the: active or ac 
Warnings: 1. Use in Pregnancy Sate use 
medications during pregnancy has not bee oH 
has the absence of adverse effects on the fetus Or o 
tion of the neonate. id 















Precautions: ! 1. Gonoscopy iS recommended p prior to initiati $ 
of therapy. ; 

2. Where there is a quiescent uveitis ora history of this cond 
tion. anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent. miosis and... 
ciliary muscle contraction that may occur. k 

3. While systemic effects are infrequent, proper use of the dru 
requires digital compression of the nasolacrimal ducts fora . 
minute or two following instiiation to minimize drainage into tt 
nasal chamber with its extensive absorption area. The hand: 5 
should be washed immediately following instillation . 

4, Temporary discontinuance of medication is. necessary i 
salivation. urinary incontinence, diarrhea, profuse sweating: 
muscle weakness, respiratory difficulties. or cardiac irregularit 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who: are ex 2 
posed to carbamate or organophosphate type insecticides and: 5 
pesticides (professional gardeners, farmers, workers in plants. on 
manufacturing or formulating such products, etc.) should be.’ S 
warned of the additive systemic effects possible from absorption . 
of the pesticide through the respiratory tract or skirr. During: - 

periods of exposure to such pesticides. the wearing ot. respiratory p 
masks, and frequent washing and clothing changes may De : 
advisable. n i 

6. Anticholh e drugs should be used with. extreme 1 
caution, if at ali, in patients with marked vagotonia, bronchial ^ 
asthma, spastic gastrointestinal disturbances, peptic ulcer. pro à 
nounced bradycardia and hypotension, recent myocardial 77. 
infarction, epilepsy. parkinsonism, and other disorders that may EOS 
respond adversely to vagotonic effects. EE 

7. Antichohinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphiema. m 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be ^: 
used with great Caution, if at all, where there is a prior history of. 
retinal detachment. 

Adverse Reactions: 1. Although the relationship. | ifany, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE oe 
has not been established, retinal detachment has been reported ^. 
in a few cases during the use of PHOSPHOLINE IODIDE in adu - 
patients without a previous history of this disorder. du 

2. Stinging, arna lacrimation, did muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur 

3. Activation of latent iritis or uveitis may occur. 

4 kris cysts may form, and if treatment is continued. may 
enlarge and obscure vision, This occurrence is. more frequent in 
children. The cysts usually shrink upon discontinuance of the. 
medication, reduction in strength of the drops or frequency of 
nstillation: Rare! y. they may rupture or break free into the 
aqueous. Hegular examinations are advisable when the drugis fo 
being prescribed for the treatment of accommodative esotropia: br. 

5. Prolonged use may cause conjunctival thickening. obstruc: ud 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase i intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine. 28 
Overdosage: Antidotes are atropine. 2 mg parenterally. od 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously, artificial respiration should be given if necessary 
How Supplied: Four potencies are avaiable. 1.5 mg package 
for dispensing 0.03% solutior: 3.0 mg package for 0.06% 
solution, 6.25 mg: qoin for 0.125% solution. 12.5 mg E 
package for 0.2556 solution; Also contains potassium acetate . 
(sodium hydroxide or acetic acid may have been incorporatedt 
adjust pH during manufacturing), chorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium ph osphate: 
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. The Ophthalmos Division 
| AYERST LABORATORIES 
New York, N.Y. 10017 
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Nikon CS-1 

clinical slit-lamp: 
built to put 

patients within reach. 
priced to put 

purchase within reach. 


Only 11 inches separate you and your patient 
when you use the new Nikon CS-1 slit-lamp 
nicroscope. Compact and moderately priced, it 
« an ideal clinical instrument. Look to Nikon for 
yracticality — and you get it. 

Packed into its small size is an incredible 
capability. First, Nikon optics, unsurpassed in 
quality and the crisp, clear image they transmit. 
Ihe optics are backed by a quartz-halogen 
illumination system for bright, white light. 
Human engineering places the slit control 
directly on the joystick, so that you can adjust the 
slit width from 0 to 9mm, and rotate it up to 90°. 
And all other essential controls are grouped for 
equally simple operation. 

The CS-1 is complete, but you can add a 
precision applanation tonometer that mounts 
conveniently on the front of the microscope. 

Contact Nikon Inc., Instrument Division, 
subsidiary of Ehrenreich Photo-Optical Indus- 
tries, Inc., 623 Stewart Ave., Garden City, N. Y. 
11530; (516) 222-0200. Look to Nikon 


The only way to improve the Opticlude Eye Patch 
was to make one to fit kids. 





The Opticlude Orthoptic Eye Patch has message urges parents to take their pre-school 
always been hypoallergenic, lightweight and children in for a professional eve examination. 
anrorta»le. But it had to be trimmed to fit It stresses the importance of detecting 
sma! children. So we designed new Opticlude, amblyopia while it is most readily treatable. 

ir. tc give you the same high quality in a And when occlusion therapy is necessary, 
sma ler size. It can be more comfortable for your 

The umque porous, nonwoven con- patients with Opticlude Orthoptic Eye 
struction of the Opticlude Eye Patch Patches, Regular or Jr. size. 


allows greater skin ventilation 
than competitive patches. 
Anc the adhesive is 
hypeailergenic, virtually 
elm rating dlergic 
response. It leaves no VENTA Sa CRUS 
resicue, vet adheres well. ng ELM LLL. — 
it’s igi and flexible | | 
tor aciditiona: comfort, and | 
thin 2nough to wear easily behind glasses. And | 
t has a pleasing skintone color. | 
Sut even the best products and therapy | Address 
wen- help children until their visual problems | City 
| 
| 
| 
| 
| 


Available at drug stores. 





Send now for free samples. 
——Opticlude, Regular ——Opticlude, Jr. ..— Rx pads 
Name 





Sea e a ll Zin 

Mail to: 

HOME HEALTH CARE PRODUCTS 

Medical Products Division rive 


3M CENTER * SAINT PAUL MINNESOTA 55101 


are ciscovered. Thats why 3M Home Health 
Cere Products, along with the Better Vision 
mstrute, has developed a Public Service 
television announcement. This important 
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orescribe 


PE OPHTHALMICS 


by color coded vials 





LAVENDER GREEN BLUE 


Rx, instructions and dosage are simpli- 
fied to increase patient compliance. 


1595 (free base) epinephrine with each 
strength of pilocarpine. 


15cc vials — dated to assure fresh potent 
medication—no refrigeration required. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


An estimate of 19% diopters leaves many of your | 
patients with lens implant power off by up to 10 diopters. 


There's no other way to 
accurately determine IOL 
power - as easy, as fast. 


Sonomerrics DBR-300, a clinically proven Ultrasonic Digital Biometric Ruler, 
reas res the axial length of the eye simply and with unmatched accuracy. It is 
unfair to your patients and yourself to continue to "guess" at dioptric power of the 
irtra-5cular lens. Now it is unnecessary. A quick demonstration will show you 
how €asy accurate measurement can be. DBR-300 firmly fixates a seated patient 
wt ro preparation. The one-person procedure takégsseconds to a few minutes. 
A prezisa pressure-controlled probe eliminates di sto@tion. Readout is clear in 
'inear A-scan and in digital display of axial length.|CoMpact, portable DBR-300 
Sas easy to use as an applanation tonometer. Wri ie foMdetails to ^ 
Sonomerrics Systems, Inc., 16 West 61st Street, N 2w Yo Ik, New York. 
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Broaden your own 

field of vision... See the 
Marco Projection ; 4-- 
P erimeter - AMT i 


All of the quality that you'd expect to 
find at far greater expense, is now 
available in Marco's advanced Pro- 
jection Perimeter. 

Marco offers for the first time the 
option of either an automatic 
marking device or a straight man- 
ual marking system. The choice is 
yours depending on your specific 
diagnostic requirements. 

Add to this feature Marco's 
built-in light meter, which as- 
sures a sensitive control of lum- 
inosity, and you have two excel- 
lent reasons why you should see 
the Marco Projection Perimeter. 

The Marco Perimeter is available 
for immediate delivery. For full details, 
including a pleasant surprise on cost, 
contact the distributor in your area 
He'll be pleased to provide a dem- 
onstration at your convenience. 


Automatic Marking Recorder Automatic Marking Activator’ 
and Manual Override Switch 


77A MARCO 


1409 San Marco Boulevard/P.O. Box 10157/Jacksonville, Florida 32207 /904/396-4210 





Muro 
Ointment 
<=] Sodium Chloride 5% 


shhaleit MURO OINTMENT NO. 128 | SUPPLIED 1/8 OZ. 
Jintmeat | 


| e An ointment of hypertonic sodium chloride solution in a 


55.1 base of lanolin, liquid petrolatum and white petrolatum. 
112E | 
| "9" . Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


= A hypertonic solution of sodium chloride with methylcel- 
~ =: if lulose. Preservatives - methylparaben and propylparaben. 


=) mE o 
E| mute Doe 
D u— 1 oe cogs: OP " 1 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street * Quincy, Mass. 02169 


S MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 
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The New Topcon SL-3D ~— 


Featuring smooth, one-handed positioning and a wide 9mm 
diameter maximum aperture. 


























The new Topcon SL-3D improves upon a 
time-proven slit lamp design. The height A 
adjustment control is now located at the j 
base of the joystick to make accurate 
one-handed positioning possible. And the 
maximum diameter of the slit has been 
increased to an unprecedented 9mm. 
Slit height adjustment is either 
continuous or with a choice 

of click stops at 9, 8, 5, 3, 2, 
1, and O.2mm. Slit width is 
continuous from O to 9mm. 






p— 


The unique vertical design of 
the Topcon SL-3D also per- 
mits the horizontal slit beam 
to be inclined up to 20° for 
horizontal sections. An 
adjustable fixation 
marker makes it easy 
to adapt the marker 
to your patient's 
individual refraction. 
And we've made the 
Hruby lens a standard 
accessory, included in 
our already low base price. 


The options on the SL-3D are as 
attractive as the standard accessories. 
There are provisions so you can easilv fit a Goldman 
tonometer to your instrument. And we've also developed 
a unique and inexpensive new "through-the-eyepiece" camera 
attachment, that facilitates documentary photography with 
results that display a remarkable degree of clarity and resolution. 
Please contact your Topcon dealer for more information. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp.of America, 9 Keystone Place, Paramus, New Jersey 07652 


_ MORE REFRACTIONS 
IN LESS TIME 


Professional Results Start With Bausch&Lomb Refracting Instruments. 


-ør tne professional 
results jou expect from your 
refracting instrements, you 
need He new Bausch & Lomb 
Refractor simpy the world’s 
nost rr odern instrument for the 
rapid.and accurate 
measumsement af refractive error. 

The new Bausch & 
LomE Fefractor has been 
perfomance engineered to 
work wth you ... not against 
you. Sphere, cylinder and axis 
pow= seadings have been 
converrentlv grouped for quick 
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evaluation. Dual concentric 
leveling and P.D. adjustment 
knobs let you make critical 
adjustments with either hand at 
a single location. Thin line 
construction increases patient 
comfort and the accuracy of 
refraction testing. Synchronized 
cross Cylinders, additive vertex 
power and a corneal alignment 
sight with measuring scale are 
just a few more reasons why 
this instrument provides the 
utmost in examination ease and 
prescription accuracy. 

Find out more about the 
new Bausch & Lomb Refractor 
and all of our refracting 


instruments, including the 
original Green's Refractor, 
Compact Acuity Projector 
featuring high fidelity test 
characters, and our complete 
selection of smartly designed 
chairs and stools. 


Bausch & Lomb 
Refracting Instruments... 
in a word, professional. 


BAUSCH & LOMB 
scientific Optical Products Division 


ROCHESTER. NEW YORK 14602 USA 
716-338-6000, TWX 510-253-6189 
TELEX 97-8231. CABLE BAUSCH & LOMB 
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Automatic room 
light regulator 


instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 

ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 

up to three hand instruments in its spare time (there's also 

an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; - 
ten self-iliuminated control buttons, including three manual 
overrides. are featured on the control panel. 





The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don't have time 
to do without it. 
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PROJECTOR LAMP MUSCLE BUNKER 








456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C [ Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
..with the future in sight 


Manufactured by diversatronics in. 
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Copy-igh: © 1978 Applied Life Australia Pty. Ltd. 








UPPER LID FORNIX TO BE VIEWED 











CUSHION COATED 
ON ATRAUMATIC 
V, “9 / SPRING CLIP 
= \ ^ 
EN 5 
— 8 
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I |. HAND MAGNIFIER + HAND FLASHLIGHT 
c» 2. SLIT LAMP MICROSCOPE 
c 3 INDIRECT OPHTHALMOSCOPE 
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The Ocucept" fornixscope is a patented precision 
'**strument which permits diagnosis of conjunctival 
= tits in the upper fornix and tarsus without anatomical 
= stortion due to eyelid eversion. It is an indispensible aid 
Æ fo-eign body localization, industrial ophthalmology 
and trachoma diagnosis. 


e Self supported by attaching to areolar skin of 
upper eyelid. 

e Weighs 12.5 gm with overall diameter of 5.3 cm. 

e Scratch resistant rhodium mirror. 

e Atraumatic silicone rubber coated clips. 

e May be autoclaved or gas sterilized. 


The Ocucept™ is simple to use and is readily accepted by 
zhild-en. Use wit slit-lamp microscope for photography 
=> upper fornix. The Ocucept™ fornixscope provides an 
obstructed view of the upper fornix. It can also be used 
te transilluminate the upper eyelid and tarsus. Trade 
*quiries are most welcome. 


£ product of APPLIED LIFE AUSTRALIA PTY. LTD., 
Suite 10, Wallaceway, Chatswood 2067, Post Office Box 
559, Shetswood 2067 Australia. 


L.S. representative: Applied Life, 181 Main Street, 
Huntington, Long Island, New York 11743. Telephone 
216 £23 1234. 


OCUCEPT 
EYE FORNIXSCOPE 
the alternative 


to eyelid eversion 


OPTICAL SYSTEM OF CHOICE 
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OPHTHALMOLOGISTS 
FOR OPPORTUNITY— 
LOOK NORTH 


Stanton Yellowknife Hospital, a 72 bed accredited facility, 
is presently in the planning stage for a major expansion 
and development as a Territorial Health Centre and we are 
offering opportunities for two Ophthalmologists: 
1—Department Head 

1-Staff Ophthalmologist 


The Hospital based team provides regular travel clinics to 
communities of the Mackenzie and Great Slave Lake 
Region. 


Plans are presently being made to establish an Ophthalmic 
Technicians Training Program. 


Yellowknife, the Capital and largest centre of the North- 
west Territories, is a modern city of about 11,000 set in 
rugged Northern beauty—land of the Midnight Sun; acces- 
sible via the Mackenzie Highway and daily jet service. 


We offer a guaranteed annual salary, continuing education 
leave and other attractive benefits. 


Please submit your resume and requests for information 
to: 


Mr. Nelson McClelland 
Administrator 
Stanton Yellowknife Hospital 
Box 10 
Yellowknife, N.W.T. 
XOE 1H0 


Phone: (403) 873-3444 





FULL-TIME 
FACULTY POSITION 


Duties would involve resident 
training, administration, and per- 
haps research development. Oph- 
thalmologists interested in public 
health, uveitis, glaucoma or reti- 
nal physiology are sought. Level of 
faculty appointment dependent 
upon experience. Immediate 
opening. An Equal Opportunity/ 


Affirmative Action Employer. 


For further information contact: 


Stuart |. Brown, M.D., 
Professor and Chairman 
Department of Ophthalmology 
University of Pittsburgh 
School of Medicine 
Eye and Ear Hospital 
230 Lothrop Street 
Pittsburgh, PA 15213 
(412) 647-2205 








A New Look 
for the 1977 


Red and Blue Books 


Those familiar Red and Blue Books, 
published by the American Medical 
Association’s Center for Health Services 
Research and Development, now have 
new size. . .new format. . .new data. As 
a result, you will find them more useful 
and convenient than ever. Here's a closer 
look at the 6th annual edition of these 
authoritative volumes: 
Profile of Medical Practice 1977 
(Red Book) 

The focus is on characteristics of medical 
practice such as physicians' work pat- 
terns, professional expenses, and net in- 
come from medical practice. 


Socioeconomic Issues of Health 
1977 

(Blue Book) 

A combination of the latest data on the 
U.S. health services delivery system and 
essays on topical nealth issues. 


Quantities are limited, so order to- 
day! 


Order Dept. 

American Medical Association 

535 N. Dearborn 

Chicago, IL 60610 

—— Profile of Medical Practice 
(OP-6) $4.50 

______Socioeconomic Issues of Health 
(OP-5) $4.50 


Enclosed is my check for $s 
payable to the American Medical Asso- 
ciation. 


Name 
Address 
City/State/Zip 


Sodium SULAMYD® 
brand of sodium sulfacetamide, U.S.P. 
Ophthalmic Solution 30%, Solution 10%, Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of Conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as adjunctive treat- 
ment in qty sulfonamide therapy of trachoma. 
CONTRAINDICATIONS Hypersensitivity to sulfonamidg prepara- e 
tions contraindicates the use of Sodium SULAMYD. ee 
PRECAUTIONS The solutions are incompatible with silver 
E Ophthalmic ointments may retard corneal healing. 

on-susceptible organisms, including fungi, may proliferate wi 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
sensitivity reactions may occur. 

9838358 


June 1972 
METIMYD® 


d: of prednisolone acetate, U.S.P., and sulfacetamide sodium, 


Ophthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
Sel lg 5 mg. prednisolone acetate and 100 mg. sulfacetamide 
sodium. 


INDICATIONS — Suspension Based on a review of this drug 
by the National Academy of Sciences—National Researc 
Council and/or other information, FDA has classified the indi- 
Cations as follows: 

“Possibly” effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye. EYELIDS: allergic blepharitis, 
blegharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 


with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids, alkalies) and other irri- 
tants. CORNEA, SCLERA, IRIS, AND UVEA: interstitial, post- 
operative, and sclerosing keratitis; chemicaffind thermal burns 


of the cornea; corneal ulcer, herpes zoster ophthalmicus; 
phylctenular keratoconjunctivitis; corneal neovascularization; 
scleritis; episcleritis; acute, chronic, and traumatic iridocyclitis. 
Final classification of the less-than-effective indications re- 
quires further investigation. 





Ointment METIMYD is indicated in the following inflammatory 
ool dd conditions affecting the eyelids and anterior segment 
of the eye: 
Eyelids: allergic blepharitis; blepharitis associated with seborrheic 
dermatitis; other nonpurulent types of blepharitis. 

Conjunctiva: allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever; conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids. alkalies) and other irritants. 

Cornea, Sclera, Iris, Uvea: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea; corneal 
ulcer: herpes zoster ophthalmicus: phlyctenular keratoconjunctivitis; 
corneal neovascularization; scleritis; episcleritis; acute, chronic, 
and traumatic iridocyclitis. 5: 

In deep-seated infections, such as endophthalmitis, panophthal- 
mitis. and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Loca! treatment may be used as adjunctive therapy. 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye; 
fungal disease of the cornea, conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused 
oy microorganisms, may be masked or enhanced by the presence 
of the steroid; individuals with known sensitivity to any of the 
neema, . 
PRECAUTIONS Extended use of topical steroid therapy may 
Cause increased intraocular pressure in certain individuals. In pro- 
longed therapy, it is advisable that intraocular pressure be checked 
frequently. In those diseases Causing thinning of the cornea, per- 
foration has been known to have occurred with the use of topical 
steroids. As with any antibacterial preparation, prolonged use may 
result in overgrowth of non-susceptible organisms, including fung). 
If superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. Ln 

The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 


capsular cataracts. 
January 1973, July 1973 9835356, 10106524 
f Schering Corporation 
Kenilworth, N.J. 07033 
SWW-9570 
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Schering i oral y em 
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But, when your patients have eye disorders* 


*coniunctivitis, corneal ulcer and other indications shown in product information 


sutonarude antibacterial : anti-inflammatoryt/antibacterial 
75r superficial ocular infectionst K- in external eye infectionstt 


Sodium a ~ METIMYD 


brand of prednisolone acetate, USP 


SULAM Y D rs) é i "bus A and sulfacetamide sodium, USP 
h "Wa A C7" — OPHTHALMIC SUSPENSION-STERILE 


rad of t OPHTHALMIC OINTMENT-STERILE 
scdium sulfacetamide, USP À 


JFATHALMIC SOLUTION 30%-STERILE 
JFATHALMIC SOLUTION 10%-STERILE 
JF THALWIC OINTMENT 1096-STERILE 


tsue to susceptidie pathogens 


f his drugnas been evaluated as — 
ossibly effective’ for this indication. 


Copyright © 1977, di Before prescribing, please see full product information, 
Sshering Corporation. All rights reserved. brief summaries of which appear on opposite page 











4285 REASONS WHY YOU 
N FIT MORE PATIENTS WITH 


OFT CONTACT LENSES. 

















Plus powers are now available, giving you the 
wicest selection of thin, soft lenses to meet your 
fitting needs. 


Minus 20 tc plus 20 in quarter-diopter 
steps ... four base curves . e twe diflgetegs. T NS: 
adds up (6. egens matan ESSE ^ dll i Jos alis 
mopso Wed patfe pts cam dbWwebenefit trom the 
adva iibodh ai Ne" in. lathe-cut HYDROCCURVESJ 
(bufilCon A) con:act lens. 


Lxcellemt viSion Sco mnfors, goed Mesh amical 
. Stregall. adh cdda ar@tmportant features 
^ of tB JP 4SHROCCIRVE I lenses. Because of their 


A SUBSIDIARY OF CONTINUOUS CURVE CONTA 


8006 ENGINEER ROAD * SAN DIEGO, CALIF. 92111 
(714) 277-9873 


(bufilcon A) 
CONTACT LENSES. 


minimum center thickness and controlled edc 
contours, these lenses provide maxpugn Eb ili! 
and uniform. fitting cHfülfsctalsti cB ae wic 
pants SOT DO We rsh 


EY¥PROCURVE II gives you 1,288 yniqt 
lenses. That's a lot of reasoge fas ydil ib pest 
therpssànd togiffüke TLganvestehiafor NON. e ene 
Exc Wie! Set abe Lullf'ished MO aid you in selec 
rig abt lenSes for your patients. We also off 
a wide range of accessory items and patient ca 
products. Call direct for all of your soft conta 
lens needs. 


TOLL FREE NUMBER (800) 854-27 
IN CALIFORNIA (800) 542-60 


FOR FULL PRESCRIBING INFORMATION SEE FOLLOWING PAGE 


v A DESCRIPTION — The HYDRO oC 






is a hemispherical shell of approx 
and 0.1 to 1.0 mm thickness. The lens material, bufilcon A, is a 
hydrophilic random copolymer of 2- hydroxyethyl methacryla:e, 
N-(1, 1-Dimethyl-3-oxobutyl)-acrylamide, and: methacrylic. acid. The 
polymer is a 3-dimensional network of copolymer chains joined by 
trimethylolpropane trimethacrylate crosslinks at a density of about 
one crosslink for every 1400 monomer. units. it consists of 55% 
bufilcon A and 4596 water when immersed. in normal saline, 


ACTIONS — In its hydrated state a HYDROCURVE H Contact Lens 


x becomes soft and pliable. When placed on the human cornea the 


hydrated lens acts as a refracting medium to compensate spheri- 
cal ametropias. The material has a refractive index ‘of 1.43. 


INDICATIONS — HYDROCURVE II Contact Lenses are indicated 
for the correction of visual acuity in persons with nondiseased eyes 
who have spherical ametropias, refractive astigmatism of 7.50 
diopters or less and/or cornea! astigmatism of 2.00 diopters or 
less and aphakia. 


E CONTRAINDICATIONS mni HYDROCURVE H Contact Lenses are 


contraindicated by the presence of any of the following conditiors: 

1. Acute and subacute inflammations of the anterior segment of 
the eye. 

. Any eye disease which affects the cornea or conjunctiva. 

. insufficiency of lacrimal secretion. 

. Corneal hypoesthesia. 

. Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 


WARNINGS 

Medicaments and Eye Drops: The HYDROCURVE II Contact Lens 
must be stored ONLY in BOILNSOAK® Sterile Preserved Saline 
Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No ophthalmic solutions or medicaments, including 
conventional hard contact lens solutions, can be used by HYDFO- 
CURVE II Contact Lens wearers prior to or while the lens is in 
place on the eye. Only the recommended disinfectant soaking 
Solutions BOILnSOAK or FLEXSOL, the recommended eleaners 
SOFT MATE® or PREFLEX® , NORMOL® Rinsing Solution or the 
 . recommended lubricating solution ADAPETTES® may be used on 

the HYDROCURVE II Contact Lens. 

Abrasions and Infections: if the lens becomes less comfortable to 
the wearer than when it was first placed on the wearer's comaa, 
this may indicate the presence of a foreign body. The lens shouid 
be removed immediately and the patient examined. if any cornaal 
abrasion, ulceration, irritation or infection is present, a physician 
should be consulted immediately. 

Aphakic Patients: Aphakic patients should not be fitted with 


aR wh 


HYDROCURVE Ii Contact Lenses during the postoperative period | 


until, in the opinion of the surgeon, the eye has healed completely. 
Lens Care Regimen: Patients must adhere to the recommenced 
daily lens care regimen of HYDROCURVE I Contact Lenses. Fail- 
ure to follow this procedure may result in development of sericus 
ocular infections. 

Wearing Restrictions: The HYDROCURVE II Contact Lens should 
be removed before sleeping or swimming or in the presence of 
noxious and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be re- 
moved until the condition subsides. 


PRECAUTIONS 
Storage: HYDROCURVE I Contact Lenses must be stored ONLY 
in BOILNSOAK or FLEXSOL Solution. 1f left exposed to air, the 
lenses will dehydrate. If a lens dehydrates, it should be soaked 
ONLY in BOILNSOAK or FLEXSOL Solution until it returns te a 
soft, supple state. 
Cleaning and Disinfection: HYDROCURVE N Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does ^ot 
replace the other. CLEANING is necessary to remove mucus and 
film from the lens surface. This can be accomplished by using 
either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation 
of the lens care procedures should be made. 

DISINFECTION with a HYDROCURVE Patient Disinfection Unit 


and BOILnSOAK Solution has been tested microbiologically and - 


shown to be an effective disinfection procedure for HYDRO- 
CURVE Il Contact Lenses. 

HYDROCURVE II Contact Lenses must be cleaned daily with 
SOFT MATE or PREFLEX. Fresh BOILnSOAK Solution must be 
used daily for storing the ienses. The HYDROCURVE Carrying 
Case must be emptied and refilled with fresh BOILNSOAK Solution 
each time the fens is stored. 

if a HYDROCURVE Patient Disinfection Unit is not available 
for disinfection of the lenses; the lenses must be boiled in their 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro- 
biologically and shown to be an effective disinfection procedure 
for HYDROCURVE II Contact Lenses. HYDROCURVE II Contact 
Lenses must be cleaned and rinsed daily, or after wearing, with 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must be 
emptied and refilled with fresh FLEXSOL prior to disinfecting the 
lenses. Fresh FLEXSOL must be used dail y for storing and dis- 
infecting the lenses. 


WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION. 


AND STORAGE SYSTEMS. FLEXSOL SHOULD NOT BE USED 
WITH HEAT. 0 EM 





it (butticon A) Contact Lens 2 


=. ject with the ferses. since t tati 
mately 14 mm chord diameter ` 








used while the lenses are: being | worn, the eyes must be kept closed 
until the spray has settled. 


Fluorescein: Never use fluorescein while the patient is wearing E md 
the lenses because the lenses will become discolored. Whenever ^ ^ . oes 
fluorescein is used, flush the eyes with normal saline solution. _ 


and wait at least one hour before replacing the lenses. Too early - 
replacement: may allow the lenses to absorb residual. fluorescein 
irreversibly. . 


ADVERSE REACTIONS — - Serious caineal damage: may resuit 
from wearing a lens which has been soaked in.a conventional hard 


contact lens solution containing preservatives which should not E 


be used with soft hydrophilic contact lenses, 3 
Eye irritation may occur within a short. time after. putting on. a 
hypertonic lens. Removal of the lens will relieve the irritation. — 
Very rarely a lens: may adhere to an eye as a result of the patient 


sleeping while wearing the. lens, or wearing a hypotonic lens. ifa - 
lens adheres for any reason, patients may be instructed to apply. MES 
few drops of BOILaSOAK Solution: or. ADAPETTES and wait. until A 


the lens moves freely before removing the lens. .— ` po 
Rainbows or halos around objects or blurring of the vision. may Be 
occur if the lenses are worn continuously for too long a time. Re- 


moval of the lenses and a rest period of at least one hour generally 


relieves these symptoms. » 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms. occur, the patient should be ex- 
amined to determine their cause. 


DOSAGE AND ADMINISTRATION. — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE II (bufilcon A). 


Contact Lenses. For a detailed description of the fitting technique, E p 


refer to the HYDROCURVE Fitting Guide, copies of which are avail 
able from: Soft Lenses, inc., 8006 Engineer Road, San Diego, 
California 92111. . 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS® 


Maximum Wearing Time Maximum Wearing Time 
Day (Continuous Hours) Day (Continuous Hours) 


. B8 
10 
12 
14 
15 
ali waking hours 


1 
2 
3 
4 
5 
6 
7 


There may be a tendency for the patient to overwear the lenses. 
initially. Therefore, the importance of adhering to. the initial daily 
wearing schedule should be stressed to the patient. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a HYDROCURVE Patient Care Kit and fully under- 
stands al! care and handling instructions for the lenses. As with 
d contact lens, regular recall visits are necessary to assure pa- 

tient health and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in à a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. - 

To assure proper lens care and handli ng, each HYDROCURVE 


patient MUST BE supplied with a complete HYDROCURVE Patient E en 


Care Kit. 


The HYDROCURVE Patient Care Kit is a package required for JU ie 
lens cleaning, disinfection, and storage, consisting of the following: = 


HYDROCURVE Transfer Unit (basket) .............+-++ Cat. #1001 
HYOROCURVE Carrying Case ..........-. E wees Cat #1002 —— 
HYDROCURVE Patient Disinfection Unit .......... .... Cat. #1003 
BOILNSOAK® Sterile Preserved Saline Storage. Solution. . . Cat. #1064 | 
SOFT MATE® Sterile Cleaner (optional) or............... . Cat. $1006 
PREFLEX® Sterile Cleaner (optional) ............6. : ... Cat. #1016 
ADAPETTES? Sterile Lubricating Solution. T .. Cat. 41047 
Patient Instructions... isses eere e .... Cat, #1025 


Chemica! Disinfection HYDROCURVE Patient Care Kit is a package 
required for the chemical method of lens cleaning, disinfection 
and storage and consisting of the Toug. 


PREFLEX® Sterile Cleaner... isle eee vicio deo idee . Cat. #1016 
NORMOL?® Sterile Rinsing Solution ......... sss. i 2 .. Cat. #1017 
FLEXSOL® Sterile Solution for Disinfection and Storage. . Cat. #1018 
ADAPETTES® Sterile Lubricating Solution. ............ . Cat. #1047 
HYDROCURVE Twin Case... 0... cece nene Cat. #1054 
Patient Instructions ........... eee net HP: ANDER MEME Cat. #1025 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING | WITHOUT A 
PRESCRIPTION. 


Soft Lenses, ints o. 
8006 Engineer Road 
San Diego, California 92111 . SL 1026/477 
HYDROCURVE*? j eck E '. E 
Soft Lenses, Inc. 


“U.S. Pat, 3,965,063 | 











Medrol Tablets 


methylprednisolone, Upjohn 


a choice of 6 strengths 
for low-dose and high-dose therap 


9 O AX 


mg mo- mo 





©1977 The Upicha Coram J-6092-4 Upjohn The Upjohn Company, Kalamazoo, Michigan 49001, U.S.A 


lam back again! 





The 
lightweight «Haag-Streib 
Gonioscopy 
IVlicroscope 





Magnification 10 x or 16 x Field of view 18 mm or 15 mm 
now with the excellent optics of the "900" slit lamp. 


HAAG-STREIT A 


Ophthalmological Instruments 
3097 Liebefeld/Switzerland Price and literature available from your Haag-Streit distributor. 








University of Illinois 
announces 


. A Continuing Education Course for 
Clinical Diagnosis and Management of Uveitis 
| Course Directors 





H ovarc H. Tessler, M.D. Robert S. Weinber g, M.D. 





Guest Speakers 


Theodore F. Soler n. D. 
Indiana University 


Ronald E. Smith, M.D. 
University of Southern California 










si the University of Illinois Eye & Ear Infirmary 


r-15 and 16, 1978. Registration fee: $150. 00, $35.00 for residents with letter from. PEPENE m 
chairman. *or adc itional information please call or write Carmen Carrasco, University of i Minois Eye & Ear | 
| Tm West "e, Chicago, Illinois 60612 (312) 996-8023. | C 





; A n n invaluable -BASIC SCIENCE CO 

















URSE 
| qu ick reference IN OPHTHALMOLOGY 
| guide to | . THE UNIVERSITY OF TEXAS 
| guid HEALTH SCIENCE CENTER 
| occupational AT HOUSTON THE MEDICAL SCHOOL 


€ lermatoses | January 8 through March 2, 1979 


i The AMA’s new guide, Eighth Annual Session 
: Occupational Dermatoses He 
| is ar invaluable aid for | This course consists of lectures, laboratory dissection, and | | IE. 


physicians working part- .| | demonstrations by an experienced faculty of ophthalmolo-- be 
time in. ‘occupational health gists and basic scientists. It is directed toward the I 
programs. | requirements of residents and prospective residents in | 
| It provides a ready po 
m: reference for specific in- | 
formation on the causes, The curriculum includes: mE 
diagnosis, prevention, and | Anatomy — — Motility - 


| ophthalmology. 


Sp ord TY Aaa n y Ophthalmology 

| iochemistry aucoma 

discusses management of : $ 

prolonged and recurrent a Paine EM 

derrnatoses, medico-legal Apa "o ogy Visual Fie lds 

aspects, and provides Retinopathy Optics - 

extensive references. External Disease Refraction 

Te order your copy Pharmacology - Embryology and Genetics 
j a 

i $162) oes ORE uri i: Tuition is $800.00. For further information and application forms, 
. Order Dept., American please write: Richard S. Ruiz, M.D. Chairman, Department o 
Medical Association, 535 N. Ophthalmology Hermann Eye Center, Hermann Hospital, 120: 


E Dearborn S s, , Chicago, | Ross Sterling, Houston, TX T030, Phone: (713) 197- 1777 : 








-..| mologist to join two man practice. Training | 


a : Asso ciation with growing practi ice. 







. THE DEPARTMENT OF OPHTHALMOLOGY ST. FRANCIS GENERAL HOSPITAL — 
PITTSBURGH, PENNSYLVANIA ANNOUNCES THE THIRD ANI 


SATURDAY AND ‘SUNDAY JUNE 2 & 2, 1978 ES 
FACULTY 


E a | Kenneth R. Barasch, M. D. New York, N. Y el Ken neth J. Hoffer, M.D., S nta Monica, Calif. 
EX Richard D. Binkhorst, MD, New York, NY. — Frank G: Huri sbi C 


E ` Henry. M. ‘Clayman MD, Miami Beach, Fla. 


Edward C. Fetherolf, M.D., New York, NY. Ste soli hen A. . 0 bst = LD ork, MY. | 


^. Miles A. Galin, M.D., New York, N.Y. 
David 3 Niles, M.D. Pittsburgh, Pa. 





/— GWLIAM MESSER M.D. CHANDRAPPA S, RESHMI, M. P SE 
. PROGRAM CHAIRMAN — © PROGRAM CO. CHW p 








< Registration Fee: $300. i 10—Residents $100. 00. ^ e ae 
Meets the criteria for 12 credit hours in | Category Hi of the Physician’ $ Recognition Mard o the AMA. 


FOR INFORMAT ION WRITE: 


INTRAOCULAR LENS IMPLANT SYMPOSIUM 
DEPARTMENT OF. Aor 
$ GENERAL HOSPITAL - 
FF PENN AVENUE - 
YLVANIA 15201 






PITTSBURGH, PE ws ' 


Excellent. opportunity for General Ophthal 

in Retinal and Vitreous Surgery helpful. 
sini Spacious clie: includes up-to- date | m 
equipment and is staffed with a large well- | 
ene group of assi sistants. 


Ongoing resents ‘pontinued in “several w 
:ditferent fields of ocular. surgeny.- : 


aff interested, | please c contact: 


J Elliott Blaydes,! M. D. 

The Blaydes Clinic | | 
Corner of Frederick & Woodland Avg. 
Bluefield, West Virgin inia 24701 = 
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Reprinted from ANNALS OF ALLERGY, Volume 35, Number 2, August 1975 


A controlled, double-blind comparisomof naphazoline hydrochloride 
0.05%, antazoline phosphate 0.5%, a comeination of both components and 
a placebo was performed on 51 ragweed sensitive patients presenting al- 
lergic conjunctivitis. Evaluation of response at various times after instilla- 
tion of medication for lacrimation, conjunetival inflammation, pruritis, 
photophobia and pain showed naphazeline hydrochloride, antazoline 
phosphate and the combination product superior to placebo. The combina- 
tion product was statistically signifieautly superior for conjunctival inflam- 
mation and photophobia. The need jor post-challenge treatment with 
epinephrine hydrochloride was significantey less in those eyes treated with 
the combination product, demonstratiag prophylactic efficacy. 


ANTAZOLINE PHOSPHATE AND 
NAPHAZOLINE HYDROCHLORIDE, 
SINGLY AND IN COMBINATION FOR THE 
TREATMENT OF ALLERGIC 
CONJUNCTIVITIS—A CONTROLLED, 
DOUBLE-BLIND CLINICAL TRIAL 


JEROME MILLER. M.D., AND EDWARD H. WOLF, Ph.D. 


Introduction 


THE USE OF sympathomimetic 
vasoconstrictors and antihistamines to 
relieve conjunctival congestion as- 
sociated with allergic conditions is 
widespread and well accepted. The 
combination* tested combines the de- 


congestant activity of a sym- 


*Vasocon-A, SMP Division Cooper 
Laboratories (P. R.) San German, Puerto Rico 
00753, contains 0.05% naphazol:ne 
hydrochloride and 0.5% antazoline phosphate 


Doctor Miller is Chief, f 
Kennedy Memorial Hosp 
vania. 

Doctor Wolf is Associate 
Baruch College of the City of 
New York. 


partment of Allergy. J F. 
Philadelphia, Pennsyl- 


ofessor of Statisiics. 
w York, New York. 


VOLUME 35, AUGUST, 1975 


hydrochloride, with the antihistaminic, 
antazoline phosphate. Naphazoline 
hydrochloride has been found to be 
devoid of the customary rebound 
phenomenon seen with other com- 
pounds of its type.'? When used in 
combination with antazoline 
phosphate the synergistic effect of the 
combination permits a reduction in 
naphazoline hydrochloride dosage and 
duces the possibility of developing 
acute attack of glaucoma in suscep- 
ble individuals. 

Antazoline phosphate is less irritat- 
ing than other antihistamines* and has 
been successfully used as topical 
therapy for allergic ophthalmological 
conditions.5'? The concomitant ad- 
ministration of separate preparations 
of antazoline phosphate and 





marr 2 aa ol . ai hee "s . 
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With Vasocon-A there was 
no mention of any 
patient complaints in this study 


[CCS 
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“No adverse reactions 
were observed or reported 
by any patient during 
the course of this study.” 





Miller, J. and Wolf, E. H. 
Annals of Allergy 35:81-86 (0 p. 85 
(August 1975) 


VASOCONA 


(naphazoline hydrochloride 0.05% and antazoline phosphate 0.5%) 


e Patient Acceptance 


not sticy cr gummy with minimal irritation 


e Prcmpi Clinical Response 
within mint tes after administration 


VASOCON -A 

(naphazo:ine Pycirochidride 0.05% 
and antazoline phosphate 0.5%) 
Sterile Ophtheimc Solution 


Descriptien: ^ trile cpntialmic solution having 
the followmg cenecosition 


Naphazoline H*drochbride ............ 0.05% 
Antazolne Phesshate- ................. 0.596 
Phenylmercu:i- Acetete 

ei voll d u.a Leonis s 0.002% 


In arisotonic, E. il red, equeous solutien of sodium 
chlonde, «odium zarbora!e and Doric acid. 
Action: \asocor-A combines the effects of the 
antihistamine, A-fazolir= and tne decongestant, 
Naphazolme. 


A comfortable, 


cosmetically acceptable 


solution for treatment 
of the allergic eye” 





e Effective Vasoconstriction 


to relieve and clear the congested eye 


e Synergistic Potency 


* Indications: 
Based on a review of a related combination of 
drugs by the National Academy of Sciences 
— National Research Council and/or other 
information, FDA has classified the indications 
as follows: "Possibly" effective: 


For relief of ocular irritation and/or congestion 
or for the treatment of allergic or inflammatory 
ocular conditions 


Final classification of the less-than-effective 
indication requires further investigation, 


Contraindications: Hypersensitivity to one or more 
of the components of this preparation. 

Warning: Do not use in presence of narrow angle 
glaucoma 





therapeutically superior in combination 


Precautions: This preparation should be used only 
with Caution in the presence of hypertension, cardiac 
irregularities or hyperglycemia (diabetes), 

Adverse Reactions: The following adverse reactions 
may occur: Pupillary dilation, increase in intraocular 
pressure, systemic effects due to absorption (i.e., 
hypertension, cardiac irregularities, hyperglycemia). 


Dosage: One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required to 
relieve symptoms. 


How supplied: 15 mi. dropper-tip plastic squeeze 


bottle. 
NDC 0058 -2881-15 
SMP 
Smith Miller & Patch 
Div. Cooper Laboratories (PR.), Inc. 
San German, Puerto Rico 00753 881-15 
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NEU Jack k Hartstein, M D. Moderator | 





| PARTICIPANT S TOBE ANNOUNCED 


No » Registration Fee °. The Profession is Cordially Invited 








JACK HARTSTEIN, M. D. | | | B OLIVER H. DABE: 
President . ae 22 A Executive ice P 


G. PETER HALBERG, M.D. F. A. c. s. 
Public Relations Chairman i 
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The Fison has a hang-up. 
And that’s a switch. gs 


ee 









Aa esthe-wall idea for your indirect oph- 
thaln-escope: the Indirect Hanger Unit from 
Keeler. Net only will it provide you with a 
cen-euien! spot to place your indirect when 
yeu r= not using it, it saves you time and effort 
wnem you are. Easily mounted on any wall, the 
Uni. “amctions as an on/off switch, automatically 
pewesang he indirect when you lift it from the 
Hanger. A rheostat enables you to adjust the il- 
hoamination to your requirements. 


Theusrh it was engineered for use with any 
indir=ct, tae perfect complement to the 
Kecl-- Haager Unit is the Keeler indirect: 
Tae "son Indirect Ophthalmoscope (pic- 
turec% A complete examination system, the 
Fiserv features a broad range of standard acces- 
serie. inc uding a hinged, bi-mirror teaching at- 
tachraent to provide a view for two independent 
eoservers. The Fison filter wheel is detachable; 
the Venturi-section cooling cowl makes this indi- | 
rect ene ofthe coolest and most comfortable avail- 
able. amd “he stereoscopic view, coupled with the 
range of available lenses, affords the doctor a 
elear briliant 3D fundus image. 


To sæe time and effort during your examinations, 
patcr Fison and its Hanger Unit together, then 
hang it all. Call or write for details and 
specications. 


456 ? kway, Lawrence Fark Industrial District, Broomall, PA 19008 
Pitlageleaia> New York * Boston - Los Angeles * Chicago * Houston « Atlanta « Cleveland 
‘Cal tat we: 800-523-5620 (in PAxall 215-353-4350) - All products serviced in Broomall, PA 
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..With the future in sight 
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Five of the best reasons _ 





Pneumococcus 


Haemophilus influenz 


Chloroptic 
(chloramphenicol) will 
keep these five patho- 
gens on the run...and many 
others, too. 

Chloroptic exerts potent anti- 
infective action against a broad spectrum 
of chloramphenicol-susceptible microbes. 
The broadest available from a topical ocular 
antimicrobial. 

Chloroptic takes rapid action, too. 
Usually improvement can be seen within 
24 hours. In fact, if Chloroptic doesn’t im- 
prove the condition within three days we 
suggest you consider alternate therapy. 









to use Chloroptic.’ 


(chloramphenicol) 


E. coli 


Staph aureus 


Streptococcus 


And Chloroptic has a 
clinical record of safety. Millions 
of bottles and tubes have been 
used over the last decade with no 
reports of serious side effects. Plus, 
Chloroptic has a lower incidence of sensiti- 
zation (less than 1%) than either gentamicin | 
or neomycin.” 

Add stability to the benefit list. 
Chloroptic remains stable at room temper- 
ature for 12 months or more. 

Prescribe Chloroptic. Available in 
7.5ml solution or sterile ointment. 


CHLOROPTIC* (chloramphenicol 0.5%) sterile ophthalmic solution/CHLOROPTIC * (chloramphenicol 1.0%) sterile ophthalmic ointment Indications: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms Contraindications: Contraindicated in patients who are hypersensitive to chloramphenicol. Warnings: As 
with other antibiotics, prolonged use may result in overgrowth of non-susceptible organisms. If superinfection occurs, or if clinical improvement is not noted within a reasonable period, discontinue 
use and institute appropriate therapy. Sensitivity reactions such as stinging, itching, angioneurotic edema, urticaria, vesicular and maculopapular dermatitis may also occur in some patients. Systemic 
chloramphenicol has been known to produce bone marrow hypoplasia, depression of erythropoiesis, and aplastic anemia, and visual disturbances. One case of bone marrow hypoplasia has been 


reported after prolonged (23 months) use of an ophthalmic solution. 
REFERENCES 


2. Kagan, B. Antimicrobial Therapy. Philadelphia, Saunders, 1970 
3. FDA Clinical Experience Abstracts. 


1. Antibacterial Agents. Monograph I. Office Seminars in Ophthalmology, Irving H. Leopold, ed. Allergan Pharmaceuticals, 1976, p.5. 


Al IERGAN Irvine, California/Point Claire, PQ., Canada 


C» 04385 





i GEOG  &utesafsactor was evaluated 
e on 200 patier urdergoing refraction. 
^O The. automatic refractor showed a high 
“Unites a a acemracy in determining the 
d aswe correction, but the 

P suvikcsent that the automatic 
| "i acera done without nece refine- 





nue ment, However, for 
: Um and for patients with 

cylindric corrections over 
i e automatic refractor can 
ttute for retiroscopy in 
he : starting” pont. tor a 








eom „tte convenia nal sub- 
ang techniques or as a 
` set.nescopy as the first 
tyective refraetion. To 
œ refractor’s efficiency 
t a clinical situation, 
ze made between con- 
^n active uiri aal and 











de idee. ne Ee influence : 
| sts myopia, hyperopia, 
itiors, and age on the 
ormance, 


XO Actoretractor was produced in 
12 by Acuity Systems." The instru- 
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ment is a single 
45 x 50 x 100 em that is placed on an 
adjustable table stand. The patient places 
his head on an adjustable chin rest and 
against a forehead rest, as with other 
ophthalmie instruments. Gross adjust- 
ments and a viewing system for fine 
adjustments are incorporated into the 
system. As the patient monocularly views a 
green spot of light in the black background 
within the instrument, refractive error is 
determined. The instrument utilizes the 
Scheiner principle," first locating the prin- 
cipal meridians and then measuring the 
refractive error in both of the principal 
meridians. The refractive error determina- 
tion is given in a digital display and on a 
card printout. In addition a special indi- 
cator signals if the measurement had 
features suggesting that the result might 
be inaccurate. This occurred in 76 eyes in 
this study. The range of measurement is 
—8.25 diopters to + 15.75 D at a 13.5-mm 
vertex distance. The minimum recom- 
mended pupil size is 29 mm, and the 
measurement time is 1.5 seconds. 

Two optometrists and members of the 
ophthalmology house staff collected data 
on 200 patients attending the Eye Clinic 
between April and June 1975. Patients 
studied were those who had never 
previously been examined at the clinic, or 
whose last examination had been one year 
or more previously. All patients were first 
examined by an optometrist who deter- 
mined the entrance acuity. Then a conven- 
tional refraction was performed, leading to 
a determination of the manifest refractive 
error and the final acuity was determined. 
Conventional refractive techniques in- 
cluded noncycloplegic retinoscopy followed 
by subjective refraction by cross-cylinder 
methods with a phoropter. As required, a 
trial frame and a pinhole were used. 

Following the subjective manifest re- 
fraction, the Autorefractor determination 
was performed. If the patient did not have 
a solid 20/20 acuity with the conventional 
manifest refraction, and if the Autore- 


unit measuring | diitet 
| from the eonventional manifest r | frac 
(approximately 100 eyes), then the A 








titer. had given. an. answer different 


fractor result was placed i in a trial. fram to : 
determine if it provided a better acuity. ju 
The.Autorefractor result was then used as 
a starting point for a repeated conven- 
tional subjective refraction to determine. a 
whether a better prescription could be. os 
found than had been obtained. with. the ES 
original conventional refraction. In no case 

did the Autorefractor reading give a better 
acuity than the original subjective refrac- zi 
tior. In only one instance, that of a very > 
young hyperope, did the automatic refrac- | 
tor give a more accurate refraction than = 


the original subjective manifest technique, 


the final “correct” refraction being deter- : 
mined by a subsequent cycloplegie. refrac- a 


tion. 


The ophthalmology house staff. checked EL 
for the presence of nonrefractive ocular 
disease after the refractive determinations UAR 
had been completed. 


RESULTS 


The 200 patients who were sisibjects Soe 
of this study represented a medically | ie 
indigent group, mostly black and 
Latin American, from the ages of 4to 
90 (Figure). Two thirds of the subjects - 
were female. ‘The majority (56%) had 
20/20 visual acuity, but the full range 
of acuities was included in the total 
group, with 5% having worse than 20/ 

100 vision. Three patients each had .— 
one enucleated eye, so that. 397 eyes ci 
were refracted in the 200 patients. LAW 
Manifest hyperopie refractive correc- 
tions ranged from +0.25 to --6.50 D, 
and myopie refractive. corrections 
ranged from —0.25 to —14.75 D. Mani- 
fest astigmatie corrections ranged 
from +0.25 to +5.75 D. In aphakie 
patients manifest spherical refractive _ E 
corrections ranged from +7.00 to | 
+ 16.00 D. For subsequent analysis of 













Autorefractor—Pappas et al - | 993 
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AGE (YEARS) 
Frequency distribution of age of 200 patients in study. 


data, subjects were assigned to 
“myopic” or "hyperopic" groups ac- 
cording to the spherical equivalent of 
the manifest refraction. Subjects 
were assigned to the "emmetropie" 
group if they had needed no spherical 
or cylindric correction (32 individuals) 
or if the spherical equivalent of the 
needed correction was zero (6 individ- 
uals) |. — 

In 64% of the patients there was no 
ocular problem apart from the need 
for refractive correction. In 11%, there 
was a nonrefractive ocular disease in 
one eye, and 25% had such problems in 
both eyes. Of those eyes with such 
problems, 51% had medial opacities 
(cornea and lens) and 49% had other 
conditions (retinal disease, amblyopia 
with tropias, etc). We shall refer to 
those eyes that had no problem other 
than a refractive error as “nonpatho- 
logical”. and those eyes that had 
nonreactive problems as "pathologi- 
cal" eyes. | 

Accuracy of the Autorefractor 
For each parameter, the value 
obtained by manifest refraction for 
each eye was subtracted from the 
value obtained by the automatic 


refractor. We shall refer to this differ- B 
ence as the error of the machine, 


* 


assuming the manifest refract 





manifest refraction as correct and 


that theoretically the Autorefractor - 


994 Arch Ophthalmol-—Vol 96, June 1978 





have obtained the correct result. (We. 
realize the fallacy in designating the - 


reading could be correct and the mani- 
fest refraction could be in error. 
However, our defined designation is 
eonvenient and clear in the present 
context.) The frequency distribution 
of the error as defined was studied for 
the total sample, as well as for the 
following subgroups: nonpathological, 
pathological, myopia, nonpathological 
myopia, hyperopia, nonpathological 
hyperopia, emmetropia, nonpatholog- 
ieal emmetropia, aphakia, nonpatho- 
logical aphakia, cases in which the 
special indicator light went on, and 
eases with cylindric refractive error 
greater than 0.5 D. We will report 
only the results that seemed meaning- 
ful. 

With regard te the estimation of 


the spherical refractive correction - 
needed, the Autorefractor tends to be 


on the minus side—that is, overesti- 
mating myopia and underestimating 
hyperopia—in al! groups. The average 
machine error is —0.94 D, with the SD 
of the machine error being 2.24 D 
(Table 1) There were some large 
underestimates of sphere in a few 


hyperopie and aphakie patients, so 


that while the mean error is —0.94 D, 


. the most frequent (mode) error was in 
the range of —0.25 to —0.50 D, and the 
. median error was +0.50 D. In 51% of 
the eyes the error was within the 
range +0.50 D. In 86% of the eyes the 
error was within the range of —1.75 to 
^-1.00 D (inclusive), but 14% were 
outside this generous tolerance range. 


Twelve eyes had a machine error in 
excess of —6.00 D... TN 

. Restrieting attention to the non- 
pathological eyes, the mean error was 
less (—0.60 D) but still 44% had an 
error greater than +0.5 D, 21% had an 
error that was greater than 1.00 D 
on the spherical reading, and 9% were 


outside the range of —1.75 to +1.00 D 


sphere (inclusive). Two nonpatholog- 
ical eyes had : more than a —6.00-D 
error in determining the sphere. 
There was no meaningful difference - 
between myopic, emmetropic, or hy- 
peropie eyes, whether pathological or - 
The eight nonpathological aphakie - 
eyes yielded the most accurate results, 
with a mean error of —0.36 D, an SD of. 
only 0.07 D, and 63% within +0.5 D. 
However, several very large errors in 
pathological eyes produced a mean 
error of —8.77 D for the total aphakie 
group. Of note is that When the 
machine indicated a special case (spe- 
cial indicator), the reading was not 
necessarily erroneous. However, the 
mean error was —1.61 D sphere, and a 
greater range of error is reflected in a 
larger SD of 82D. — — 

Analysis with regard to spherical 
equivalent yielded a mean error of 
—0.71 D for the total population, and 
the mean error was in each subgroup 
eloser to zero than the sphere mean 
error. The SD of the error in deter- 
mining spherieal equivalent was very 
close to that for the sphere. 

The Autorefractor tended to give a 
small overestimate of the needed 
cylindric power (always expressed in 
the plus cylinder form), but nearly 
three quarters of the time it was 
within +0.50 D (Table 2). In 90% of 
the nonpathological eyes, and in 87% 
overall, the error was in the range of 
—0.50 to +1.00 D inclusive. However 
1356 of the readings were outside that 
range of error, including 595 that had 
greater than a 2.00- D overestimate of 
the cylinder, which includes four eyes 
from the nonpathological group. 

The error in determining the axis of 
the cylinder eorrelated with the mani- 
fest cylinder power (r = .29, P < .01), 
with the largest axis errors occurring 
at low cylin 





entire group of 373 eyes, the mean 
error in axis determination was 23.6° 
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where deter: ined dy Autorefractor minus sphere determined by manifest refraction. 
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*Cylinder power desermined by Autoretractor minus cylinder power determined by manitest 


refraction. 
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ris "eduzed to 8. 4?. with 52% 


2 of ET eves with | 


y better than. the 65% | 


- shen he s ecnsidered . 


[s tor X83 within 5^j in six. 


ec of error n deter- - 


summated error that takes into 


account the spherical, cylindric power, 
and cylinder axis errors. The scale is — 
such that a 1-D error in only the 


sphere (with no error in the cylinder 


power or axis) corresponds to 10 inte- 
grated D units. A 1-D cylinder power | 


error alone corresponds to 6.12 inte- 


grated D units. The frequency distri- 


bution of integrated dioptric differ- 
enee in this study is highly skewed, 
with the most frequent values (mode) 


being in the range of 2 to 4. The 


median value is 5.29, and the mean is 
11.098, but the range extends to 185. 


In the nonpathological eyes, the mean 
integrated dioptric difference is re- 
duced to 7.91, and again the best value. 
is in nonpathological aphakes, with a 


mean. of 5.45. 


Reproducibility | 
of Reading the Printout 


The Autorefractor provides a printe À 
out of three measurements, and the 


operator of the machine subjectivel 


interpolates these to arrive at a deter- 
mination of the refractive error. To. 
evaluate the reproducibility of. this - 


subjeetive interpolation or Judg- 







ment" si 100 of the. print touts were 
given to two observers—one optome- 


sets of answers, 
the original observer. 


difference in spé 


ly consistent from one. time to nothe 1 
(Table 3). Only in cylinder axis. was — | 


late accommoc 


the error in spherical determination 

. with age. The exception is a slighi 
| statistically. significant. correlation in -. 

the. hyperopie subgroup {r = 183, 









Table 3.—Comparison of Two 
Readings of Autorefractor Printout 
by Each of "wo Observers on 
10€ Patients 
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trist and one. phthalmologist. Each 
read the prin teut on two separate ^. 
occasions to arrive at two separate 
and thesé were ` 
compared to the original reading by sd 









Analysis of variance with regan bo 2 


these 100 eyes failed to show any 


A 






ere, cylinder power, i ; E 
or cylinder. determi nation be- — 
tween the three observers: (F= 0.1, PARS 











. 0.2, and 0.6 for sphere, cylinder power, d 





and cylinder axis, respectively). The _ a 
two observers who interpreted the 100 — 
printouts on two occasions were high- ' 












there a sizable difference. from: one or 
reading to another by the same  - 


person. 


Effect of Accommodation 
and Binocular Balance 


Although the instrument i is set uti 
cally for infinity, the nearness of the 
instrument. could theoretically stimu- 
ation. One might ex- 
pect this to be a greater problem in 
the younger pcpulation, but in the 





total subject population (and i in every 
subgroup except one) there was no 


statistically significant. correlation. of 





it but 








147). If accommodation 
were a problem, the machine error 


might relate to. the degree of spherical 
ametropia, but in this study the  . 
‘machine error n sphere determina- . . 
* tion did not relate to the presence of. 
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Table 4.—Mean of Error in Binocular Balance for All Subjects* 


All Subjects (No. = 181) 


. Mean of error 
SD of error 
Median of error 
% within +0.25 D 
% within +0.50 D 





Autorefractor sphere) minus (left eye manifest sphere minus left eye Autorefractor sphere)]. 


hyperopia, emmetropia, or myopia. 
_ Although there was often a differ- 
ence in the error of sphere determina- 
tion in the two eyes of the same 
individual, the binoeular balance was 
within 0.50 D in 67% (Table 4), 
compared to 51% of monocular sphere 
within 0.50 D (Table 1) This is 
compared to 90% within +0.50 D 
sphere binocularly and 7096 monocu- 
larly for the Dioptron.'^ Thus in both 
instruments there is some tendency 
for the machine error in determining 
the needed spherical correction to be 
similar in the two eyes. Moreover, 
there was a statistically significant 


correlation between the error in 
spherieal determination in the right. 


eye and error in spherieal determina- 
tion in the left eye (r = .56, P = .001, 
N = 181), again suggesting if accom- 
modation played a role, it tended to do 
so rather equally in both eyes. 


COMMENT 


With the 6600 Autorefractor, the 
estimation of sphere (as well as the 
spherical equivalent) is typically 
somewhat on the minus side, and 
there is a slight overestimate of the 
eylinder on the average. However, in 
all subgroups, there is a sizable SD of 
the error, and even correcting for the 
average machine error would leave a 
sizable proportion of patients outside 
an acceptable accuracy for prescribing 
glasses directly from the Autorefrac- 
tor reading without refinement by 
| subjective refraction. Our findings 

are in close agreement with those of 
Dyson," who also studied the accuracy 


of the Autorefractor. Other automatic 


refractors | have approximately the 
same ud "m 
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The main use of the present auto- 
matie refraetors would seem to be to 


provide a starting point for subjective | 
refraction. In this regard it should be 


noted that the accuracy is greatest in 
patients with nonpathological eyes, 
that is, in those with clear media. 
These would seem to be the same 
patients on whom retinoscopy could be 
performed quickly and easily, and for 
whom an Autorefractor reading would 


therefore be the least helpful. In other 


studies with another automatic re- 


fractor, retinoscopy was faster and 


more accurate than using the auto- 


matic refractor, * or at least equally 


accurate.'? The patient in whom reti- 
noscopy is difficult is also the patient 
in whom use of the automatic refrac- 
tor will be diffieult, which is a source 
of disappointment to some who have 
used automatic refractors."' 

Hence, if used routinely before 
every refraction in cur clinical setting 


where a large variety of patients are- 


examined, the instrument would not 
seem likely te inerease the overall 
speed and accuracy of patient exami- 
nation. On patients for whom the 
Autorefractor gave misleading data— 
such as those with poor fixation, high 
myopia, latent hyperopia, media opa- 


eities-the total refraction process 


was presumably lengthened by use of 
the Autorefraetor. In only one ease, 


that of a very yeung hyperope, did the 


automatic refractor prove to be more 
accurate than the eonventional mani- 
fest subjective technique, the final 
eorrection in this case being deter- 
mined by cycloplegie retinoseopy and 
subjective refinement under cyclople- 
gia. In nine patients the Autore- 


fractor could not be used because of 


Nonpethotogical (No. 122) | 





inability of the patients to fixate ° 


adequately. 


Noteworthy, however, is that by 


. every aspect the Autorefractor exhib- 
| ited its greatest accuracy in nonpatho- 
- logieal aphakie eyes, and presumably 
.. would be of great help in refractions 
. ! ! ——1 after cataract extraction. This useful 
*The error in binocular balance is the áteolite value of [(right eye marifest sphere minus right eye 


characteristic of automatic refractors 
has been noted," although Dyson" 
points out that the Autorefractor is 
not sufficiently accurate in aphakia to 
be used for prescribing. The machine 
was also good in eyes needing cylin- 


drie correction over 0.5 D. The Autore- 


fractor may make its greatest contri- 
bution if used selectively in these 
groups as a substitute for retinoscopy, 
or in praetices with many nonpatho- 
logieal eyes. 


Donald Hoffer, OD, participated by interpo- 
lating twice the Autorefractor printouts. 
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retinoscopy in our study, since this. 
comparison might depend on the 
office situation and the skill of the 


retinoscopist, and the comparison 


. would not have been meaningful to all. — 


situations. In another study, however, 


the Dioptron automatic refractor com- 
pared very favorably with retinoscopy 
except with regard to the axis of the 
astigmatism.’ In two studies with the | 
Ophthalmetron automatic refractor, 


retinoscopy was more accurate than 
the automatic refractor,’* and in 


another the Ophthalmetron and reti- 


noscopy were equivalent.** 


As a starting point for subjective : 
refraction, one might therefore use 
either the autorefractor or retinos- - 


copy. A third alternative to use as a 
starting point is the patient's previous 
spectacles, and after completing our 
original study it occurred to us to 
determine whether the patient's pre- 
vious glasses or the 6600 Autore- 
fraetor determination would be closer 
to the final correction determined by 
subjective refraction. 





Manifest Refraction? 


MATERIALS AND METHODS — 


From the patient sample i in the prev ious ; 





Study, 115 charts of the 200 patients were 
relocated. Of these patients, 56. had a. 
previous distance spectacle correction: re- 
 eorded. The difference between the Auto- 


refractor reading and the manifest refrac- 


tion was compared with the difference 
between the old zlasses and the. manifest: 


refraction by standard statistical means 
with the aid of a computer. The composi- 


tions of the study population and the 


subgroups were defined previously.' 
. RESULTS 
In the overall group (Table), by 


every. parameter the previous spec- 
tacle eorreetion provided an equally 


good or better approximation. of the. 


manifest correction than did the 
Autorefractor. In nonpathologically 


affected eyes, the Autorefractor and 


the old glasses were approximately 
equal in most respects (except that for 
axis determination the old glasses 


were more accurate). In diseased eyes 
the old glasses had a mean error closer 
to zero and à. smaller standard devia: 
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Sphere, D* - 
Cylinder power, D* __ $ 
. Spherical equivalent, D* — = pp 

Integrated dioptric differencet - 


tion of the error for all parameters. In 
subjects with astigmatism greater 
than 0.50 diopters, the Autorefractor 
was more accurate than the old 
glasses in giving the cylindric axis 
(mean + SD, 9.82 + 14.26 for Autore- 
fractor, 15.83 + 23.51 for old glasses); 
and in these cases, the Autorefractor 
was also slightly better with regard to 
spherical and cylindric power. The 
 Autorefractor gave a slightly better 
| spherical estimate in myopes than did 
he glasses, but i in other groups the old 
glasses were better. In the nondis- 
eased aphakie group, the Autorefrac- 
. tor. performed better than in other 
< groups, as had been true in the orig- 
inal study. As might be expected, 
however, in these previously refracted 
aphakes, the old glasses were even 
closer to the manifest spherical 
refraction than the Autorefractor. 
Furthermore, the aphakic group in- 
cluded two wildly erroneous readings 
by the Autorefractor in two abnormal 
and. aphakie eyes, which greatly 
affected the mean. An unusual find- 
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Comparison of Autorefractor and Old Glasses 
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Median ot 
Difference - i 


—0.37 
-0.25 
1275. 






SD of. 
Difference 
326 
0.98 

23.37 
2:97 


: Man ot 
Difference 
(o—145 
.. 0.48 
2.2124 — 
=o | 


| *Determined by Autorefractor or old disse) minus manifest. 
+Absolute value of difference between Autorefractor or old glasses minus manifest. 
| ee reference 1 for definition of integrated dioptric difference. 


ing is that when the machine signaled 

“special indicator,” suggesting an 
erroneous reading, the Autorefractor 
was on the average better than the old 
glasses with both a smaller mean error 
and a smaller standard deviation of 
the error. 


COMMENT 


From these results, it would seem 
that the patient's eld glasses would 
usually be as reasonable a starting 
point for a refraction as the 6600 
Autorefraction reading. It must be 
kept in mind that our group included 
individuals whose old glasses were 
satisfactory and hence would be close 
to the present subjective refraction. 
We have not determined whether the 
Autorefractor would be more accurate 


than old glasses in a selected group of- 


individuals whose glasses are not 
satisfactory ard whose reason for 
visiting the clinic was to obtain a 
refraction. However, when old glasses 


are not satisfaetory, the direction of 


needed change from the old glasses 
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to advantage | in first refraction of 
normal eyes, especially myopes and 
those requiring more than 0.5 D of 

cylindric correction. However, a swift 
and accurate retinoscopist might still 
prefer retinoscopy in these instances 
with clear media, Overall, 


and automatic refractors may each be 
the preferred method to obtain the 
starting point for a subjective refrac- 
tion, depending on the type of patient 


and why the new refraction is being 


performed. 
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ensive subjects received . 
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simplify the test, we determined the jd X 


relationship between the IOP re- 


sponse to epinephrine at. four hours Cu 


and at 24 hours. 


METHODS 


Forty-three ocular hypertensive persons ` 
. (IOP > 20 mm Hg) and 33 ocular normo- 
tensive persons (IOP < 20 mm Hg) were _ 
chosen for the study. None of the subjects. tt 
had glaucoma, and none were receiving — 
therapy to alter their IOP. At 8AM of day 1, 
an applanation pressure was taken usinga 
Goldmann tonometer mounted on a slit 
lamp. One eye then received one drop of ME 
epinephrine hydrochloride. The treated eye - 
was chosen by the flip of a coin. The | E 
applanation pressure was measured four 


hours later. The subject was instrueted to 


place another drop of epinephrine hydro- | 
chloride in the treated eye at 8 PM. At 8 AM- 


of day 2, the applanation pressure was 
again measured. The change in IOP from 


the 8 AM day 1 value in the treated eye was - 
corrected for any change in pressure in the — 
untreated eye, and the net pressure effeet ^ ^P OW 
was calculated. The technician measuring - E 


pati IOP 2 at four and 24 rete 


ed — Persone h 
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COMMENT | E 
eoa damage i is more like- i 


Á y to. develop in a five- to ten-year o 
fellowsip period in ocular hygerten- 


the IOP did not know which eye was j^ 4 bab; P 


receiving the epinephrine drops. 


RESULTS 


The mean corrected decrease in 
IOP + SD 


was 8.6 + 2.8 mm Hg at four hours 


and 3.5 + 2.9 mm Hg at 24 hours (12 
hours after the last dose of epineph- 
. rine. The mean difference + SD. 


after administration of 7 ‘sual field loss is less likely to develop : 


topical 1% epinephrine hydrochloride | 


. of the IOP- response to topical 
“epinephrine i is t associated with the 
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| 4 open-angle glaucoma. a 


two to 12 hours after the topical 
i administration of epinephrine.*" The 

‘choice of a four-hour test period allows 
time for a response to epinephrine and 
| yet is fedsonably convenient for 


o 
9$ oN8. 


patients and physicians. 
| responsive : dte) "Bote of these uar 
ers are thought to have predictive - 
value for the development of primary 


The maximum IOP response occurs — 


E: | : di e. Mea ent, “thase REA as are P avoided. ; 
^ v The. present, A demonstrates. sae 





"ine 





The 24-hour test of epinephi 


responsiveness has certain inherent | 
difficulties. The test requires that the - 
patient return the next. day and. also 





requires the self-a ministration of 





eye drop. Problems arise as to patient 
compliance, inability to administer 
.the eye drop properly, and possible 
-confusion as to which eye to treat. By 
shortening the tes: to four hours and - 





by using trained p t rsonnel to admin- 
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2 increasingly : clear over 
wo lecades that chronic 
laucoma is a complex 


essare (OP) remains a very 
X actor. However, IOP 


ptie nerve-head, partic- 
rge group of people in 
some is Pad thv 
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disease and that intra- 


ry efficient predictive l 
e camage to the visual . 


pursued, and thus, a family history of - 


glaucoma, age, the size of the optic 
nerve-head, diabetes, vascular disease, 
and poor perfusión pressure have all 
been incriminated. 

Recently, the IOP reduction pro- 
duced by topical epinephrine hydro- 


chloride has been added to the list of 


prognostie factors. In patients with 


an IOP elevated above 20 mm Hg, who 
were also highly responsive to topical . 


corticosteroids (GG), those patients 
whose IOP was reduced by more than 
5 mm Hg with topical epinephrine had 
a significantly higher incidence of 
visual field loss compared with those 
patients whose IOP failed to show 
such a response. Additionally, the 
inhibition of lymphocyte transforma- 


tion of patients with chronic open- 
angle glaucoma was shown to be- 


substantially greater to epinephrine 
hydrochloride than that in controls.? 


Primary open-angle glaucoma pa- 


tients with secondary glaucoma, 
whose initial IOPs were comparable, 


showed a greater prevalence of epi- 


nephrine-produced pressure reduc- 
tions of more than 5 mm Hg than did 


those persons with secondary glauco- 


ma. Primary open-angle glaucoma 
patients also showed a much higher 
incidence of premature ventricular 
contractions on their tonographic 
tracings following topical epinephrine 
application when compared with the 


Epinephrine and uibs et al- 


“sponse in pati 


| nerve-h ead 


greater than 20 mm Hg in both 


: no evidence of visual defects 


nic —— Glaucoma 


persons with h sesnlect glaucoma. : 





corticosteroid “responders: who. wen 
studied in St. Louis,’ such finding: 
would add to our ability to furthe 
separate the patients. with elevate 
IOP who are at greater risk of damage 
and who should therefore have thei: 
pressure reduced energetically to: pre 
vent such damage from occurring. - 
To test the hypothesis, we studiec 
and compared. the ` spin phrine re- 












but with no 
glaucoma, a 
in whom chr glaucor 
with visual fie nd optic 
changes. were recently 
diagnosed. E | 


SUBJECTS AND METHODS 
Thirty-two. patients st 








available for study. These. de ed 


ined by the modified Armal Screening 
technique. on the. Goldmann perimeter) or 
ophthalmoscopie optic nerve-head. damage. 
The eye in which the epinephrine was to be 


placed was randa mly ehosen. Applanation 


readings of both eyes were recorded at 8 aM 


on the first day prior to the instillation of 
epinephrine. A drop of 2% epinephrine 


hydrochloride was. instilled i in the randomly 
chosen eye. Twelve hours after this ingtillac 





Table 1.—Epinephrine Response 
in Patients" With Glaucoma 


No. of Patients 


E Elevated © 
| Bin. Pressure 
Ony — 
= mm Hg 17 
«5 mm Hg 
Total 





*Total - “number | patients = 50. Value of 
; X m 0.037, not ea 


Table 2. —Anailysis of Covariance 
of Epinephrine-Induced Fall of 
{OP on Baseline. Pressure? 


Eye Condition 


Elevated 

2 "Glaucoma Pressure 

Analyses. — (nz18) (n= 32) 

Mean baseline . 

IOP (mm Hg) 

Mean. change | | 

in 1OP (mm. Hg 232 6.56 
ps Regression- 

| coefficient. | 0.46 0. 44 


27.17 2638 





T noe. intraocular pressure. Pooled regression 
dine, y = —5.28 + 0.46x; S? y/x = 23.37, 46 df; 
" significance of slope, P « .001. 


tion, a second drop of 2% epinephrine was 

placed into the same eye. Twelve hours 

after this last instillation, the applanation 

pressures of both eyes were rechecked. A 

. decrease in IOP greater than 5 mm Hg in 

the treated eye, when corrected for pres- 

Sure changes in the untreated eye, was 

considered a "response." 

a Eighteen patients with recently diag- 
“nosed” chronic open-angle glaucoma were 
also available. for study. These patients had 
no previous ocular medication of any kind. 
Six of the 18 patients had uniocular visual 
field defects and optic nerve-head changes, 
whereas the other 12 patients had bilateral 
nerve-head changes and visual field de- 
fects. In the patients. with bilateral 
changes, the eye to be used for epinephrine 
testing was randomly selected, while in the 

patients. with uniocular damage, the 


damaged eye was used. The epinephrine . 


testing was carried out in the same manner 
as described. for patients. with elevated 
IOP. Analysis of X^ was undertaken to test 
the differences 1 in distribution o of the glau- 
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(Table 2). 


coma Land. auk hypertensive populations. _ 


An analysis of covariance was used to 
assess the relationship of the epinephrine- - 


induced pressure drop to the height BE the 


IOP of the tested eyes. 


RESULTS 


Seventeen (53%) of the 32 patients ! 
with elevated IOP without any signs - 
of glaucomatous damage showed an. 


epinephrine pressure response of 


more than 5 mm Hg, whereas 10 (56%) 


of the 18 patients with previously 


untreated chronic open-angle glau- | 


coma showed a similar. epinephrine 
response. The small differences in 
distribution between the two groups 
were not statisticallv significant (Ta- 
ble 1). 


The analysis of covariance of ihe 


drop in IOP that was produced by 
epinephrine on the baseline pressure 
of the tested eye showed that the 
regression lines of the glaucoma eyes 
and of the elevated-pressure eyes 
were not statistically different. The 
pooled regression coefficient was 0.46, 
which is statistically different from 
zero at P< .001 level of confidence, 
indicating that the fall in IOP that 
was produced by epinephrine was 
related to the height of the initial IOP 


COMMENT 


If there were a close correlation 
between: - epinephrine-responsiveness 


and susceptibility to pressure-induced 


field loss, one would expect that many 


of those persons whe do have field loss 
and have not yet. been treated. would 
be epinephrine-responsive. Converse- 
ly, fewer of those persons with "ocular 
hypertension". (elevated - pressure 
without dise. damage. or field loss) 





should. be epinephrine-responsive, be- 


cause field defects would. never devel- 


op in many of them. The present data 


fails to show any difference between 
the results for those patients with 


. glaucoma and. those with. elevated 
pressure alone. 


Furthermore, 5355. of © those idi 


| elevated pressure alone were epineph- 


| rine-responsive. This is aes far too 


large a proportion if epinephrine- 


responsiveness were to be predietive 
. of future field loss, since a number of 


studies have now shown that the inci- 
dence of glaucomatous damage in 
patients with elevated IOP but no 
damage is mueh less, of the order of 


0.596 per year of. follow-up.* Even in 
the study of Becker and Shin, field - 


loss. developed i in five to ten years in 


hypertensive patients with positive 


epinephrine responses. 


Why our data failed to show any __ 
correlation between -epinephrine-re- 
sponsiveness and. susceptibility tò 
field loss, a- ‘combination that is so — . 
strongly suggested by the St Louis |. E 


data, is not clear. One difference is. 


that patients in that study were- 


highly responsive to. corticosteroids, 


whereas our patients were not so - 
selected. Certainly, - further studies 
are warranted to detect the ‘meaning | 


of the observations that lymphocyte 


transformation, . cardiac sensitivity, 


and risk of field loss may correlate 
with epinephrine responsiveness at 
least in selected populations. How- 
ever, the present study suggests that 
the findings may not apply to the 
general group of people with elevated 


pressures, and it is far too early to rely s 


on the response. to epinephrine as a 
prognostic indicator or as a practical 
guide to the need for therapy in ocular 


hypertensive patients until further 


scientific information is available. 
This investigation was supported in part by 
Medical Research Council of Canada grant MC 
1578. 
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h reciuces denim pres- | 





; = Wan topical application in 


u 1 conjunction witho 
r nergic amines, such as 
and epinephrine, produce - 
'poiensive response. On. | 
pretreatment. with timolol 
hypotensive - 

















t the ocular — 
spicaliy applied albuterol. 





sy vificant reduction | in pres- | 


tion in pressure is seen 
a af thie. M. 
s in ^ tir | 


T imolol maleate is a potent, highly - 
specific B-adrenergie antagonist, ^ 
significantly inhibiting both B-l-and 

f-2-adrenergie agonist activity. No. 


sympathomimetic or local anesthetic 


properties have been demonstrated. 
for this compound.' Laboratory stud- - 
ies have failed to demonstrate any | 
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: study. Animals were housed in i 


.tum. On each day of the experiment 
were removed to individual plastic ages, 


significant toxicity with topical appli- Care was taken at all times to avoid | due 


cation of timolol.? Ocular hypotensive 
response to timolol in both rabbits and 
human subjects with elevated intra- 
ocular pressures has been demon-. 
strated.” Response in normal subjects : 
has been less consistent.*^ P 
_ The present study investigated this _ 
| hypotensive response in experimental - | 
y animals and in patients currently __ 
Ns receiving. treatment for open angle membrane with known pressure-deforma- 
glaucoma. This study was designed too ae parameters, - 
compare the effectiveness and toxiei- - conditions of uniform illumination 


iP ty of timolol with those of pilocarpine ~ ` dear plastic. ruler, 


when used to control pressure. eleva- ^ meridians were. measured. and ave 


` tion, The effect of timolol in combina- ~ value recorded. 
-tion with other adrenergic amines was — ate 


. also investigated, 


e excitement of the animals.” 


3 Application of one drop of propai 

0.565. ‘Intraocular. pressures. were. ré 
i using a pneumatic tonometer 

with. a floating sensor tip.‘ ometer = 
. had been calibrated against an open. ind f um 
. cock saline manometer on three eyes of live = 
anesthetized | rabbits. 


-screened befor E 
fied the. follow Eg criteria. Only patients 
" receiving therapy or open dy, A glaucoma m 












| Adult albin rabbits weighing trom 25 
to 3.5 kg each were used through 















cages providing food and water ad 
























Tonometry was performed’: fo 








































y x 
: Calibration was 
checked before each study, using a plastic ` 


Pupillary diameter. was. measured under 





Vertical and horizon il 


Patient Studies 


AR patients admitted. to the study were 
'andomization, and satis- 




















. within three months, contact lens wear or 
‘imbedded corneal foreign body within one 
month, or retinal detachment was excluded 
from the study. Subjects with bronchial 
"asthma, heart rate of less than 56 beats per 
minute, secondary or angle closure glau-. 
coma, concurrent systemic f-adrenergie 
therapy, or possible pregnaney were simi- 
larly excluded from the study. 
^ All patients gave informed consent, 
recognizing that they would be unaware of 
whether they were receiving timolol or 
| pilocarpine therapy. Each patient was 
. randomly assigned to either timolol or pilo- 
carpine study groups and all current 
therapy was discontinued. Initial examina- 
tion was performed at least 48 hours after 
stopping all previous medications. Exami- 
nation included visual acuity, visual field 
evaluation, tonometry, tonography, slit- 
- lamp examination, funduscopy, pulse rate, 
blood pressure, pupillary diameter, and 
ocular symptoms. | 

There were 18 patients (36 eyes) in the 
timolol study group, and 16 patients (32 
eyes) in the pilocarpine group. Before 
initiating this study, ocular therapy had 
x consisted of conventional medications, 
-including pilocarpine, various epinephrine 







1E “compounds, and acetazolamide (Diamox). 


In the timolol group, eight patients had 


. been receiving pilocarpine alone, seven 


patients had been using pilocarpine in 
combination with epinephrine, and three 
patients had been using acetazolamide in 
addition to these topical medications. The 
pilocarpine group had five patients using 
"pilocarpine only, eight patients using both 
topical medieations, and three patients 
using acetazolamide as well. 

In each instance, therapy was begun 
with drug A, either 19» pilocarpine or 
0.125% timolol. Pilocarpine was adminis- 
tered every six hours, whereas timolol was 
used every 12 hours. Examinations were 
performed by an investigator who was 
unaware of which medication was being 
used. | 

After one week of therapy, each patient 
returned for a second examination includ- 
ing all initial studies with the exception of 
tonography and visual field studies. If 
. their intraocular pressure was 21 mm Hg 
or less in both eyes on two separate deter- 


. minations, the subject was instructed to - 


continue his medication and to return in 
two weeks and then at monthly intervals. 
If intraocular pressure at this or any subse- 
quent visit was greater than 21 mm Hg in 
. either eye, the patient was given drug B, 
which was 2% pilocarpine or 0.25% timolol, 
and then drug C, which was 4% pilocarpine 
or 0.5% timolol, until pressure control was 
achieved. In many instances, these medi- 
eations were inadequate to attain this 
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0.0 hr 15 min | 
















28.5 = 2.3 28.0 + 
280 =- 2.7 28.1 


Right eye 
Left eye | 


*Timolol, 0.5%, was applied to the left eye of each of six experimental animals at 0 hours. Tests of - 


Table 1.—Response of Intraocular Pressure (mm Hg, Mean + 1 SD) to 
Topically Applied Timolol, 0.5%, in Rabbits? 


1hr 


Timolol 
Right eye 28.3226 259+ 49 21.6 + 46+ 25.3.4 
lefleye 284+ 29 162 + 521 20.6. 

Placebo i 


: 5.71 241 + 1.91 253 + 1.5} 271210 


28 278 2.7 261228 283 + 
+29 275 + 3.1 













Time 


13: 280 + 1.1. 282 + 1.4 





30 264+ 3.8 
"279425 28.1420 28.0233 


significance reflect analyses of differences between mean percentage reduction in intraocular 
pressure in eyes of treated animais compared to that of untreated animals. 


TP < .05. 
iP « .02. 


Table 2.—Response of Intraocular Pressure (mm Hg. Mean + 





Daily Timolol Therapy in Rabbits* 


Timolol 
Right eye 285 + 52 22.7 + 2.77 
| 22.2 + 1.7% 
Placebo 
Right eye | 28,5 + 5.4 27.8 + 3.1 
Left eye 202 -34 280+ 2.8 


1 SD )to Twice- 


Time, days 

(266413 244 +34f 242* 0.77 

268-13 24.4 + 18t 24.0% 0.97 

288 233 2939428 291+ 22 
126 298429 285+ 25 


28.5 


*Timolol, 0.5%, was epplied to the left eye of each of six experimental animals twice daily. 
intraocular pressures were measured two hours after the morning dosage. Tests of statistical 
significance reflect analyses of differences between mean intraocular pressures in treated vs 


untreated animals. 
+P < .O5. 









Timolol 
Right eye 23.8 + 1.37 


23.4 + 0.9t 







Placebo 
Right eye 
Left eye 


27.8 + 2.7 
28.0 + 2.9 


Table 3.—Duration of Response of Intraocular Pressure (mm Hg, Mean x 1 
SD) to Timolol Therapy in Rabbits" 





*Timoloi, 0.596, was discontinued on day 0.0 after one week of twice-daily application to the left eye 


| Time, days 


1 





24.0 + 2.0 
24.2 + 20f 








27.4 + 2.8 
28.5 + 2.5 






of each of six experimental animals. Tests of statistical significance reflect analyses of differences 
between mean intraocular pressures of timolol treated vs untreated animals. 


+P < .02. 


. degree of pressure reduction (21 mm Hg or 


less). If pressure control was judged to be 
clinically adequate for a given patient, 
however, he continued to receive this 
highest concentration of test drug 
throughout the study. If greater pressure 
reduction was thought to be necessary, 250 
mg of acetazolamide every six hours was 
added to the regimen. No patient failed to 
return for his scheduled appointments. 
Five patients had to discontinue the study 
beeause pressure reduction, even with all 
medications allowed by the protocol, was 
inadequate. Data from these patients are 


included up to the time their participation 
was terminated. 


Statistical Analyses 


Student's t test for statistical signif 
cance was employed for all analyses. Tests 
of significance compare mean percentage 
reduction of intraocular pressure of 
treated eyes with that of untreated eyes. 
In instances where contralateral response 
in untreated eyes was apparent, mean 
percentage decrease in ocular pressure of 


eyes of treated animals was compared to 


that of eyes of untreated animals. All data 
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P. p. consisted of 83 ' fest animals. 
| Ocular Response t to Tinelol 


rang baseline intraoc- 


sur » te left eye of each 


tm animal was treated with 
5% timolol. A second 
x E MEME 


! od —- Val 96, June m 978 








E 
. Timolol Concentration, 96 


gt. —Mea * percentage fall ia i intraocular pressure (mm Hg) + 
$^ 0.556 timolol was topically spas to both eyes of six experimental animals. 


de; presented: as onean intraocular: pressure | 


mean, In. all aad studies, € group 


, etherwise | 








0.32 025 0.50 





24 


| 4 ours After 0.5% Timolol 


mtem sular presstre (mm Hg) * 1 SD in norepinephrine-treated eyes and | 
eyes in each of: Six. experimental animals. All eyes had been pretreated 


of placebo medication (vehicle of 


timolol maleate) to the treated left - 
eye. Subsequent intraocular pressures - 
were determined at 15 minutes, and at - 
1, 3, 8, and 24 hours after therapy. No 


further medication, other than topical 
anesthesia, was given to either exper- 
imental or placebo-treated animals 


during this period. Table 1 presents | 
mean intraocular pressures in right ; 
and left eyes in treated and untreated 


animals at each of these time inter- 


| . was earlier and to a greater exten in 
| . treated eyes as compared w 
| treated eyes, 


: 1 SD one hour after 


reduction in pressure Was seen in 


vals. All test animals showed a velis 

tion in intraocular pressure after 
topical application of timolol. Pressure 
fall was seen. as early as 15 minutes 
(P < .05) and was maximal in bo 
treated (P<. 02) and contralateral 
untreated . eyes (P<. -05). at one hour 
(Fig 1). Although pressure reduction 














differences. bet vet 
eyes in. timolol-treated. animals we 
hot. owed id >i 0 







mot t statistieally signifiant | 





x yses demonate - imal esponse 
. with timolol concentrations as low as. . 
0.125%. (Fig D e E 


In each of the six. experimental X 
aninidls, timolol therapy. was contin- 3 
ued twice da ' for one week 





ly 1 .Pressure . 
. reduction was maintained in both ge 


treated and contralateral. untreated. * 
eyes throughout this period (Table 2). E 
No pupillary response or ocular toxici- E 
ty was noted. When medication was -— 
discontinued, intraocular ] pressure re- — 
turned to baseline values within one eto n 


two days (Table 3). 


Ocular. Riésepones: to Timotol 
| and Norepinephrine _ 


After baseline intraocular pressures E 
were recorded, 0. 5% timolol was. a 
applied to both eyes of each experi- 


| mental animal. One hour after treat- S 


ment, a significant fall in intraocular 
pressure was seen in all treated eyes 


. E (P « .02) (Fig 2). At on e hour, "E z 
-second application, one drop of 2% — 


norepinephrine, was applied. to each -. 
experimental left eye. At six hours, a us 
further fall in tension in treated left — 





eyes was observed (P « 01). By 24 T 
hours, intraocular pressures had re- 
turned to baseline values.  . | 


Ocular Response to Timolol 
and Epinephrine 


. Timolol, 0. 5%, was applied to both 


eyes of each experimental animal. One 


hour after this application, one drop of | T 
2% epinephrine was applied to each = 
experimental | left eye. A further 
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-epinephrine-treated eyes (P < .01) at 
four and six hours (Fig 3). A small 
difference was still present at nine 
hours (P < .02), but by 24 hours all 
pressures had returned to baseline 


levels. Significant pupillary dilation 
was seen in all epinephrine-treated 


eyes. 


Ocular Response to Timolol - 
and Albuterol — 


A üis. drop of 0.5% timolol. was 
applied to the left eye of each experi- E 


. mental animal. At one hour, a second 
. medication, 2% albuterol, was applied 


. to the same left eyes. Following the 


hypotensive. response to timolol, no 
further reduction in pressure was seen 
in albuterol-treated eyes (Table 4). In 
a similar experiment, 2% albuterol 
was applied to contralateral untreated 
right eyes. Each left eye had been 
pretreate -with one drop of 0.5% 
. timolol as before. There was a further 
reduction in pressure in albuterol- 
treated eyes (P < 05). Pretreatment 
with timolol did not inhibit the hypo- 
tensive response expected of topical 
. albuterol therapy. In neither experi- 
-ment were changes in pupillary diam- 
eter significant. 





Timolol and Pilocarpine 
in Glaucoma Patients 

In the patient study section, pre- 
treatment mean intraocular pressures 
did not differ significantly between 
. the study group receiving. timolol 
(88 +9 mm Hg) and those patients 
receiving pilocarpine (30 + 7mm Hg). 
Data are presented as mean intraoc- 
ular pressure as well as mean percent- 


age reduction in pressure from pre- 


treatment levels (Table 5). Determi- 


nations were recorded after one week 


of therapy. with each of three 


concentrations of | both ‘timolol and | 
i pilocarpine. medications. These deter- | 


 minations were. repeated. after two 
and then, again, after six ad litional 
weeks of therapy. | 

Five patients, three using timolol 
and two using.  pilocarpine, - | 
discontinue the study after maximal 
medical therapy | allowed by the proto- 
col was insufficient to control intraoc- 








ular pressure adequately. Similarly, - 
two patients using timolol and three 


patients treated with pilocarpine re- 
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Hours After 0.5% Timolol E 
Fig 3.—Mean intraocular pressure (mm Hg) + 1 SD in 'epiübhiitiectredtaó left eyes. and. 


untreated right eyes in each of six experimental animals. Al: aad hag been pretreated "ped 


with one drop of 0.5% timolol. 










Placebo-pretreated left eyes 











Table 4. — Response of intraocular Pressure (mm t ns 
and Albuterol Therapy | in Rabbits" ok 


Right eye 29.5 + 2.3 280 +26 29.1- 
Left eye | 29.3 + 2.4 298: 3.0 23.8 + 1.14 
Timolol-pretreated left eyes mE B 
Aibuterol-treated left eye tg 
Right eye 295 23.1 . 250 x27 - 25.2 = 47 
|. Lefteye — : 295 + 2.8 247 £30 . 251218 
Albuterol-treated right eye | mE. LS DENN | 
Right eye 293 £231. 25118 7?! B+ 2.47 
Left eye 29. o $ 2. 5 , 250 £27 — 25. 7 +29 


*Timolol, 0.5%, was applied to the exparimental left eye of each of 12 sipeimental animals at 0 







, Mean + kd. s) to Timolol i 


Time, h hr 








17 


hours. Placebo was applied to left eyes of six additional animals. After one hour, three applications of 
2% albuterol were made at two-minute intervals to each experimental left eye: in six placebo- and six 


timolol-pretreated animals and to the untreate 
animals. Tests of statistical significance reflect 


d right eyes in the remaining timolol-pretreated 
analyses of differences between mean percentage 


reduction in intraocular pressure of albuiterol-treated eyes vs ahat of untreated eyes. 


+P < .05. 


. quired acetazolamide therapy to con- 


trol intraocular pressure satisfacto- 


rily. Data from these ten patients are 

not included in analyses of these two | 
determinations. | 
two | 


later therapeutic 
Similarly, only four patients, 
from each. experimental. group, re- 
quired: less than maximum-allowed 


drug concentration of either timolol or 


pilocarpine to reduce intraocular ten- 


sion adequately. These four patients. 


are also exeluded in the three- and 


. seven-week measurements. The num- . 


ber of eyes available for analysis at 


any particular time are alge indien 


(Table 5). t 
With either medicali, ata 
three possi ible concentrations, there 








. WaS dia reduction in pressure 
^J from pretreatment levels (P < .01). 
There was, however, no significant 


difference between any of three 
eoncentrations of either drug. After 
one, three, and seven weeks of 


therapy with either 4% pilocarpine or ' . 
0.595. timolol, there was a 15% to 249 - 


reduction in intraocular pressure with 


no significant difference in efficacy - 
m of either drug. . 


There. was no. change. in mean 


systemic blood. pressure | from. pre- 
E treatment levels i ee emer study g g 





eter, r, from 2. 0 to it mm e « 01, % was 









: En 
- Duration of therasv, wk ide] 
Pretreatment: oressure, 









AFEA © 









0.25% 


26 t 14 





Table 5.—Ocular Response to Timolol and Pilocarpine Therapy in Man* 


Timolol 


0.50% 0.50% 





0.50% 1.00% 


22 + 14 








24 + 17 





22 + 18 


E *Mean intr oce: ar pressure and mean percentage reduction in intraocular pressure of timolol- ¢ and nam oca 
ene week of therapy en each of these concentrations of e 


of Therapy 
i  Timolol Pilocarpine 
t 7 wk Pretreatment 7 wk 
148 + 23 185 +7 136 + 10 








+ 4.14 





3.0 + 2.0 


2j nee *Meen systolic and ciastolic: blood; pressures, pulse rate, pupillary diameter, and patient complaints 















s batoe amc after therapy. 


ses whee: questioned 


EL E sion, and | d y eyes. After starting 


de of | such complaints. 
. patients were less 


te however, with fewer 
yap patients using | 


i ua No patient had 
















i action in " deifraocular 
Tes lor, . Timolol has been 
i be effeetive in reducing 
iar pressu-e in human volun- 
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nios: was seen in patients. 
" ilo Both treatment | 


sem»: ology inelud- . 
" eadache, blurred vi- 


: imals | with induced | 


Faith" pilocarpine and timolol. Data presented are from pretreatment determinations 
sekz of therapy. Statistical significance. reflects analyses of differences between 


teers and in patients with glaucoma.?? 

. In the present study, timolol produced - 
a 20% to 30% reduction in ocular pres- | 
sure in normal experimental animals. | 
This fall in pressure was noted as — 
early as 15 minutes after therapy and - 


was maximal after one hour. Signifi- 


cant reduction in tension was seen in 
contralateral untreated eyes. Contra- 


lateral effects have been noted inc “Which . timolol: effects reduction in 


“intraocular pressure has not. yet been 
clarified, Contralateral response may  . 


human subjects treated with timolol." 


Reduction in pressure was maintained . 
for seven days in rabbits treated twice 
daily with timolol. No signs of pupil- - 
lary dilation or ocular toxicity were 


noted during this period. Time course 


of this pressure reduction agrees well | 
with previous reports." 
of reported response to timolol in 
normal animals may reflect either 

differences in baseline pressures or . 
lack of recognition of contralateral | 


effects. Rabbits used in this study had 
moderately high pretreatment intra- 
ocular pressures. 


When other adrenergie amines 








18 si | 282 


ach drug and again after two and six additional v 


"mos mS | — E were ‘ised i in ‘enjanetion with timolo : 
ü tewerd Response to Timolol and Pilocarpine After Seven Weeks ee 
i | was observed. Following pretreat 
. ment with timolol, the administration : 
of. norepinephrine - and, more so, 
| epinephrine produced. additional de- E 
crease in intraocular pressure in 








appear to inhibit pressure. reduction C 


* Variability. | 


insufficient to Koran normal hypo- 














Pilocarpine 











2.00% 










4.00% 4.00% 











244 2343 






















| 15 +20 24 %-20 21416 — 












| weeks c of therapy with 4% Dlocarpine and 9. 5% 














an. additional hypotensive- response 





















amines have demon- 





strated. a-adre nergie agonist. activi- 
. ty** Such activity would not be . 
P" expected 

| adrenergic bloc c 

olol therapy. - 





inhibited. by. g- 2 


to- | be ; 
jh kade secondary to tim- — 





On the ot = hand, “timolol. does : 





expected following topieal. application 
of albuterol, a potent £- adrenergic _ 
agonist.’ One hour after pretreatment 


with timolol, each experimental eye 


was treated with albuterol. No further E 
reduction in pressure was observed. In - 2 
a similar study, albuterol was. applied > 


to untreated right eyes. Each left eye 


had been pretreated with timolol as S 


‘before. Timolol did not inhibit the 


hypotensive response to albuterol in 
contralateral albuterol-treated eyes. 
‘The exact mechanism through 


suggest tha systemically absorbed 
“drug may be. active at the second 
untreated eye. ‘This hypothesis im- 
plies; l 
extreme ‘sensitivity to small con- 
centrations of timolol present in circu- 
-lating blood. Dosage-response studies 
.do not support this’ suggestion, at 
least for topically applied medication. 









however, that there. exists. 


Furthermore, experiments with albut- 


erol have. demonstrated that. con- E 
. centrations of timolol present at. 


contralateral untreated eyes is at least 
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tensive response to albuterol. 

" Perhaps absorbed timolol is active 
at some central focus. For example, it 
is known that pharmacologie levels of 


this drug reduce systemic blood pres- | 
"sure. It would require, however, | 
significant reduction in systemic pres- - 
sure to produce the degree of ocular - 
hypotension observed. These animals — 
did not demonstrate any evidence of - 
significant systemic hypotension, nor 


was there any. significant reduction in 
blood pressure seen in patient study 


groups. On the other hand, no signifi- i 
cant difference in. hypotensive eae 


sponse was seen in timolol-treated 

yes as. compared with contralateral 
untreated eyes. This observation is 
more compatible with some central 


D Hall RA, Robson RD, Share NN: Timolol 
aleate: À new ‘beta-adrenergic receptor block- 
ng agent. Arch Int Pharmacodyn Ther 213:251- 





iX Preclinical - ‘Brochure | on. Timolol, West 
Point, Pa, Merck, Sharp and Dohme: Research 
- Laboratories, 1 1974. . 
» 3, Katz IM, Hubbard WA, Getson, AS, et al: 
Intraocular pressure decrease in normal volun- 
: teers: following timolol ‘ophthalmic: solution. 
Tnvest Ophthal. 15:489-492, 1976. 
ow Langhans } ME: Influence of intraocular pres- 
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locus. of drug action. | | 
. After six weeks of therapy, | both the | 
timolol and pilocarpine study: groups 
demonstrated a 24% reduction in — 
ocular pressure from pretreatment. 
levels. Throughout the study, differ- 

ences between therapeutic effect. of © 
-these two drugs were not statistically m 
significant. Similarly, differences in pilocai 
efficacy of any of three concentra- | pressu 
tions of either drug were not signifi- 

. eant. This observation | 
suggest that the hypotensive response ^N 
to either 1% or 2% pilocarpine is equiv- - 


alent to that of 4% pilocarpine. These 


- data are drawn from a relatively small 
x nonhomogeneous sample population, 


as reflected in the large standard 


deviation of the mean pressures, and. 
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nine Test 


srentiatiag Angle-Closure Glaucoma 
Open-Angle Glaucoma With Narrow Angles 






sured d j E - sages so 8 Barrow that 
‘acl Ires canmot be seen adequately, 







e IC on oar y facliity of outflow in open- 
a a ma, tut t can relieve angle- 









 incica:e a diagnosis of angie- 
glaucoma, & peripheral iridec- 
dene. Subsequent fone to 27 


| montis) obsematiens have substantiated 


thal testing with thymoxamine is a helpful 





(2, merit: more widespread evaluation. 
Ee Ara Ophtheim 2! $6:1009-1011, 1978) 










 diferertiation of angle- 
: | ghiuwccma from open- 
gl g ema with narrow angles 
CN n be diffisuit. In the patient with 
n increased. amiecoealar E ord PUO 


E may Prec iur rs by 
mezns Ordinary mioties, 
pileesro-ne, while they may 

3 angie, also. ardao 









E E dow, | Ti i ES ocarpine may widen 
ue de ae amd lower the IOP, but the 
| ease of the gizucoma may still be 

tain. This differentiation ean be 

eritical in ee eumng whether to 
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bg 3 hymcxamine. hydrochloride 


" . When Finaco. 
id tonographic findings ap- 


aid im this diffementlal . diagnosis, and 


Ideally, for such patients, one would 


like to have an.agent that could open 
the angle sufficiently for visualization 


without affecting the ciliary muscle 


contro] of the facility of outflow. 
Recently, we have investigated thy- 


moxamine hydrochloride, which is an 
a-adrenergic blocking agent that can 
cause miosis and widen the angles 


without affecting either the IOP or 
the facility of outflow in normal 
patients and those with open-angle 
glaucoma.' We postulated that thy- 
moxamine could help in this difficult 
clinical problem, and this report 
deseribes our findings. 


MATERIALS AND METHODS 


We investigated patients who had 
increased IOPs and angles too narrow for 
satisfactory decision on the extent of 
possible closure, and whose diagnosis was 
uncertain. TI 
was made into a 0.5% eyedrop solution. 
Official permission (IND 10748) for clinical 
investigation of a "new drug" was 


obtained from the US Food and Drug 
Administration. Subjects were fully in- - 


structed, and informed consent was ob- 
tained in writing prior to the use of this 
agent. 

The procedure for the thymoxamine test 
was to measure the applanation IOP and 


pupil size, and apply two drops of 0.5% 
thymoxamine hydrochloride, two minutes 


apart, to the eye(s) to be studied. At the 


end of one hour, with a pen-light shining on 


the contralateral eye, applanation tonome- 
try, gonioscopy, and tonography were 
performed. 

A total of 26 patients for whom the 


choice in diagnosis between angle-closure - 
glaucoma and open-angle glaucoma with 


narrow angles was clinically unclear were 
included in the study. There were 15 men 
and 11 women, with an average age of 63 
years (range, 40 to 84 years). In nearly all 


for whom a diagnosis of angle-closure glau- 


coma was made on the basis of the clinical 


data aided by ‘the thymioxainine 4 test, a 


Thymoxamine hydrochloride 


detail in case 2. Two patients bene- 


Tinon Test—Wand & Grant 





peripheral iridectomy: was performed, and 
the validity of the diagnosis was judged on 
the basis of bekavior of the eyes during. 





months a 1 to 27 months). dn those 
patients for wkom a diagnosis of open- 


angle glaucoma with "funetionally noncon- T 
tributory narrow angle" was. made, treat- ^. 


ment was carried out in the ordinary 
manner for open-angle glaucoma-medi- = 
cally, or if nécessary, surgically—and the 





validity of diagnosis was judged on the | 
basis of the response to treatment and => 


absence of evidence of subsequent angle ; = 
closure. P. 


RESULTS M 
Among 26 patients tested with ce 


. thymoxamine for differential diagno- a 


sis, this drug helped establish a diag- - a 





nosis of open-angle glaucoma with 
functionally noncontributory narrow _ 
angle in eight patients by causing the 
angles to become distinctly open ^. 


without reducing the IOP or improv- 


ing the tonographie. facility of out- 


flow, both of which were in the glau- 


coma range. Subsequently, there has 


been no indieation of angle closure in. 
these patients, and their open-angle 
glaucoma has been managed satisfac- . 
torily. This ty pe of case is represented - 


_in some detail in case 1. 


Among the rest of the patients E 
tested with tkymoxamine for aid in : 
differential dizgnosis, the results sup- ` 





` ported a diagnosis of angle-closure 
glaucoma in 12 patients by causing ^. 


the angles to open and the IOPs and. - 
facility of outflow to improve in © 





proportion. In 11 of these patients xx 


peripheral iridectomies were done; - 


— this appears to have cured the glau- = 


coma in nine of the 11 patients. This . 
type of response is described in more. 







fited from the iridectomies, but were 















found to have the plateau-iris syn- 
drome,’ with recurrence of angle- 
closure after iridectomy, which was 
again relieved by thymoxamine treat- 
ment. | 

= In three patients thymexamine 
failed to cause the angles to open 
appreciably, and failed to improve the 


IOP or facility of outflow. In these - 


three eases, even without help from 
the thymoxamine test, the diagnosis 
of angle-closure glaucoma was not in 
‘much doubt. The angles appeared to 
be partly or mostly closed and the 
IOPs were correspondingly | in the 
range of 30 to 60 mm Hg. Peripheral 
ridectomy was performed in these 
‘three cases, and appears to have cured 
‘the glaucoma. 

In three of the 26 patients. tested 
_with thymoxamine, the results indi- 
eated that both angle-closure glau- 
coma and open-angle glaucoma were 
present. In essence, thymoxamine, 
and subsequently peripheral iridec- 
tomy, opened the angles, but only 

artially relieved the glaucoma in 

hese three patients. | 
- Among the 11 patients for whom a 
diagnosis of angle-closure glaucoma 
was supported by the thymoxamine 
test and by the results of peripheral 
"irideetomy, it is to be noted that 
` initially five of these patients had 
normal IOPs, but angles so narrow 
that they looked as though they might 
be closed, at least in part. In these 
patients the dark-prone provocative 
test? caused the IOP to increase 
temporarily into the range of 30 to 60 
mm Hg. Thymoxamine treatment in 
. the same patients caused the angles to 
become visibly open in most or all of 
the circumference, with IOPs and 
- tonographie findings correspondingly 
- in normal ranges. The results in these 
five patients demonstrate the useful- 
ness in such cases of correlating 
| results of dark-prone and thymox- 
amine tests in diagnosing intermit- 






















of the 11 patients for whom a diag- 
. nosis of angle-closure glaucoma was 
supported by. the results of the 
thymoxamine test and by. the results 
of peripheral iridectomies | had ele- 
vated IOPs when first seen, and 


accordingly did not require the dark- 7 


prone provocative test.) 


1010 





tent angle closure. (The remaining six - 


REPORT OF CASES 


Case 1.~An 81-year-old woman was seen 
because of blurred vision and photophobia 


in the left eye. Corrected visual acuity was 


20/30 in the right eye and 20/40 in the left 
eye. The Schiotz IOP was 25 mm Hg bilat- 
erally, and the tonographic facility of 


outflow was 0.16 in the right eye and 0.14 | 


in the left eye. Gonioscopy showed the 


angles to be very narrow, with possible 


closure 120° in the superonasal portion of 


each eye, but open to the midtrabeeular 
meshwork elsewhere. The remainder of the 


ocular examination was within normal 

limits. She was thought to have open-angle 

glaucoma with narrow angles; however, the 

diagnosis of angle-closure glaucoma could 
not be ruled out. 

A thymoxamine test was performed. 
Initially, the pupil diameter was 3.0 mm 
bilaterally. The applaration (or Schiétz) 
tension was 26 mm Hg in the right eye and 
33 mm Hg in the left. One hour after the 
application of thymoxemine to the right 
eye only, the pupil was 1.0 mm in the right 
eye and 3.0 mm in the left; the applanation 
tension was 27 mm Hg in the right and 34 
mm Hg in the left eye. The facility of 
outflow was 0.15 in the right eye and 0.14 
in the left eye. Gonioseapy showed that the 
angle in the right eye was how open and 
the filtration area of the trabecular mesh- 
work could be seen in the whole cireumfer- 
enee. Also, for 60° of the circumference 
inferiorly, the ciliary body band was visi- 


ble. Accordingly, we concluded that the | 
diagnosis was open-angle glaucoma with : 
functionally noneontributory narrow. an- 


gle. The patient has been treated with 496 


pilocarpine, four times a day in both. eyes, 
and has remained asymptomatie for more 


than two years, with applanation IOPs in 
the low 20s. 

CASE 2.—AÀ 68-year-old woman was seen 
for "tired eyes." She had a visual acuity of 


20730 in the right eye and 20/25 in the left 


eye, with applanation tension 15 mm Hg in 
the right eye and 28 mm Hg in the left. 
Gonioscopy showed. the angle in the right 
eye to be extremely narrow but probably 
open a slit 360°. In the left eye the angle 
appeared to be closed everywhere except 
temporally, where some trabecular mesh- 
work was visible. Results of the oeular 
examination were otherwise normal. This 
patient was thought to have subacute angle 
elosure in the left eye. but the diagnosis 


was not clear. She was given 1% pilocarpine 


in the left eye and after 15 minutes the 
applanation tension was 22 mm Hg; 
gonioscopy then showed the angle to be 
narrow but open 360*. The diagnosis was 
still unclear at this stage. On another day a 
thymoxamine test was performed on both 
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eyes, The initial pupil size was 4.0 mm in 
the right eye and 5.0 mm in the left eye, 
with applanation tensions 19 mm Hg in the 
right eye and 28 mm Hg in the left eye. 


One hour after thymoxamine was instilled, 


the pupil was 2.0 mm bilaterally and the 
applanation tension was 17 mm Hg in the 
right eye and 22 mm Hg in the left. The 
facility of outflow was 0.34 and 0.29, 
respeetively. Gonioscopy showed the angle 
in the right eye to be open. with a view of 
the filtration area of the trabecular mesh- 
work in 180? of the circumference, but not 
quite to the filtration. area elsewhere. In 
the left eye the angle. was open to the 
scleral spur in 180° and to the filtration 
area in the rest of the circumference. 

On the basis of this test, ‘she was thought 
to have had angle-closure glaucoma in the 
left eye and a threateningly narrow angle 


in the right eye. Peripheral iridectomies — 
were performed in both eyes. Postopera- : 


tively, with no medication, . she has 
remamed asy mptomatic f for more than two 
years. The applanation JOPs have stayed 1 in 
the high teens, and — the angtes have 
remained Lopen 


COMMENT 


The simultaneous occurrence of 
open-angle glaucoma and angle- 
closure glaucoma in the same patient 
is statistically rare.‘ Yet, not infre- 


quently one encounters the- clinical —— 


dilemma of increased IOP with an 
angle too narrow for adequate gonio- 
scopic examination. It is in this group 
of patients where it is difficult, and at 
times impossible, to be sure which 


mechanism is causing the glaucoma. A 


few of these problem cases can be 
resolved by paying attention to the 
disproportion between the degree of 
the IOP increase and the extent of the 
angle closure. For instance, if the IOP 
is high, but only a few hour positions 
of the angle appear closed superiorly, 
as is frequently seen in older patients, 
the indicated diagnosis is open-angle 
glaueoma. However, not every case is 
so easy to determine. In the more 


difficult cases, the key in making the - 
correct diagnosis is somehow to open 


the angle sufficiently for an adequate - | 


examination and. for a sufficient 
length of time to establish. a steady 
state pressure | without affecting the 
ciliary muscle control. of outflow and 
without artificially compressing the 
eye. This effectively separates the 
effect of the Role Iosune glaucoma 
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component from the open-engle glau- 
-coma eompenen-. There are several 
Ways. to aceomp isk this. The easiest 
tes oway E to have the patie t sit ina 
ight at im the zatiert's eyes while doing 
metry æd genioseopy. The light 
nosis. open the engles, and 
te i emgle-closuz 
ithou: charging the »pen-angie 
à component. 
. Uscortunstely, a bright light is not 
ilways ae encugh to open the 
B cam for observazion, and these have 







































uer d real problem cases. Low- 
E strength pilse a) ne has been recom- 





: the past as an zid to diag- 
. nosis but, asexenplified i in our case 2, 
a althoagh the olocarpine opens the 
angie and lewers the IOP,-one is still 
not sare if tis vas due to the pilocar- 
pine vesolvimg the angle-closure glau- 
 eomsor due to the pilocarpine increas- 
"img the facility of outflow by contract- 
e ing thie cilia ry rruscle, or both. 
-o Tae thymcxamcne test that we have 
basec on the fect that the 

























* Beceuse the ris dilator 
: smpethetically innervated 
and its receptos. a-adrenergic in 

ure, thymoxamine paralyzes the 


1. Wand M; Grant WM: Thymoxamine hy- 
drechi Tide: Effscts.oa the facility af outflow and 
intrave -— presare. . nest Mi a 15:400- 














ae ovo«ative tesis. in angle-closure 
: A eet raview with commentary. 
a "Uu SS2-37, 1974, —— 
Bieaiinh. J8: Ccmbined glaacoma. Can J 
seas | 9:325-33C. 1968. 
wu H: _Sempathikolyse durdh lokale kon- 
| i pi pear ella am _ Ange. Klin 





he ph thalmol—wo! 96, June 1978 


intraocular Pressure 
Remaining elevated 





Reduced to normal 
Lower, but still elevated 
Remaining elevated 
Remaining elevated 







‘insted room or shine a 


cetive a-adrenergic block- - 
ent. The pharmacology and 
, Fut ` thymoxamine is known. 


Interpretation of Results of Thymoxamine Test 


angle 










dilator muscle and allows the para- 
sympathetically innervated pupillary 


sphincter muscle to predominate, pro- 


ducing miosis, We have shown that _ 
thymoxamine is able to produce Xie os 
sis without substantially affecting the — 
IOP or the facility of outflow in 
normal people and patients with open- — 
angle glaucoma.’ On that basis, we - 


thought that thymoxamine would be 


the ideal diagnostic agent for this 


clinieal problem. 

Initially, we found that thymox- 
amine alone was not always successful 
in opening the angle enough for obser- 
vation. When we combined paralyzing 
the dilator muscle with thymoxamine 
and contracting the iris sphincter 
muscle with a bright light, we found 
that commonly the angle was opened 
enough for diagnosis. On the basis of 
this test, we have made a list of 
possible findings and associated con- 
ditions (Table). 

Of the 26 patients in our study, the 


largest. proportion of patients had 


angle-closure glaucoma, including 2 


-with the plateau-iris syndrome, and a 


small number had open-angle glau- 
coma with functionally noncontribu- 
tory narrow angles. As would be ex- 
pected from the very low statistical 


chance of open-angle glaucoma and 


angle-closure occurring simultaneous- 
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test to pues establish i its value i in our 
diagnostic service, and to help. deter- 
mine how widely thymoxamine eye- 
drops should be made available for 
clinical use. Neither in this study, nor 
in our previous investigation, have we 
encountered significant toxie or. ad- = 
verse effects at the 0.5% concentra- Ses 
tion. 5 
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|. e Twenty high responders to topical 
» corticosteroids (intraocular _ pressure 
| 91 mm Hg. after six weeks of topical 
0.1% dexamethasone, four times daily) 


.. and20low responders (IOP < 20 mm Hg) 
ee = ot similar age, sex, race, initial IOP, and 
-... facility of outflow were selected. After 24 


« By hours of treatment (two doses) of topical 
PAG epinephrine hydrochioride, the high 





-corticosteroid responders showed a mean 
(48D) corrected decrease in IOP of 
(09.6 + 2.0 mm Hg as opposed to 1.8 + 2.1 
_ mm Hg in the low corticosteroid respond- 
|. ers. Within both corticosteroid groups, 
Individuals. with the antigen HLA-B12 
|. showed significantly greater decreases in 
JOP. This suggested that the presence of 

-HLA-B12 was not only associated with 


increased responses to corticosteroids 
‘but aiso to epinephrine. 
(Arch Ophthalmol 96:1012-1013, 1978) 


W: recently reported that individ- 
Y uals who were high responders 
|. to topical corticosteroids were more 
responsive to the intraocular-pres- 
. sure-lowering effects of topical epi- 
. mephrine than were individuals who 
were low responders to topical corti- 
-costeroids. t It has been reported 
previously that in both groups of corti- 
 eosteroid responders, the lymphocytes 
of individuals with the histocompati- 
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bility antigen B12 a B12) were 

more sensitive to the in vitro inhibi- 
tion of lymphocyte iranian on by 
prednisolone than were the lympho- 
cytes of individuals lacking this anti- 
gen. The present study was under- 
taken to determine whether the 
presence of HLA-E12 also correlated 
with the responsiveness of IOP to 
topical epinephrine 








METHODS 


Twenty subjects were selected who were 
classified as low responders (NN) to topical 
corticosteroids (IOP « 20 mm Hg after six 
weeks of 0.1% dexamethasone applied topi- 
eally, four times daly) and 20 subjects 
were selected who were classified as high 
responders (GG) to topical corticosteroids 
(IOP > 31 mm Eg). The two groups were 


of similar age, race, and sex, and had 
matched IOPs and /acilities of outflow. 


None of the subjects had glaucoma and all 
had an IOP by applanation between 10 and 
19 mm Hg at the start of the study. At 8 AM 
of day 1, an applamation pressure was 
taken with a  Geldmann  tonometer 
mounted on a slit lamp. À four-minute 
tonogram was performed on an electronic 





— machine. | Approximately 30 
minutes later, one drop of 1% epinephrine 


hydrochloride was instilled in one eye. The 


treated eye was chosen by the flip of a coin. 
The subject was instructed to plage another - 


drop of epinephrine i in the treated eye at 8 


PM. Át 8 AM of day 2, the applanation | 


pressure was again measured. The change _ 


in IOP in the treated eye between days 1 
and 2 was corrected for any pressure- 
change at these times in the untreated eye, 
and the net pressure effect calculated. The 
applanation measurements were taken by 


a technician who had no information as to 
the corticosteroid classification or which 
eye was treated with epinephrine. The 
| tonogram tracings were coded and read by 


an observer who was unaware of the 
corticosteroid classification or the treat- 
ment program. 

The HLA testing was carried out as 
deseribed previously.‘ The technician per- 
forming the HLA testing was unaware of 
the corticosteroid classification or epineph- 
rine responsiveness of the patient. 


RESULTS 
The NN and GG groups did not 
differ significantly as to age, sex, 
race, initial IOP, or facility of outflow 


"able 1.—Comparison of NN and GG Groups* | 


... No. of subjects B 
. Mean age (yr) +SD_ 
No. white - | 
. No. mate m 
initial 8 AM IOP, mean + + SD qum Hg) 
initial 8 AM Outfiow facility, mean 





i SD (l/min mm Hg) i 2: Tf T6. a | 


7512: 182 5082125 
X)...  16(803) 


*NN = IOP < 26 mm Hg after six weeks of topical 0:196. dexamethasone,’ four times daily: 
GG = IOP > 31 mm Hc after six weeks of topical 0.196 dexamethasone, four times daily. 
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| “Fable Z.—HLA-B12 and IOP Response to Topical Epinephrine 











[s in GG and NN Responders* 
HLA-B12 HLA-B12 
Present Absent 
GG Responders 
Ne..of: ES ri 13 
ini sia 81 sí OP, mean + SD 
. ay 14.7+ 3.3 16.3 + 2.9 
dnitial 8 aM autfiow, facility, mean + SD pl/min/mm 
| Hg 0.20 + 0.08 0.23 + 0.07 © 
Corrected change in IOP after 24 hr (2 doses) of u 
: topica Te epinephrine hydrachioride, 
| mean = = 8D D (mr Hg) 50 + 2.3% 28 + 1.4% 
j4 4 NN Responders 
i 1 "ni Tal 8 "e POP. mean + SD (mm Hg) 158 +29 15.1 +28 
3 | nisal 8 sw »utfiow facility, mean + SD 
3 i id /mic/mm Hc) 0.22 + 0.04 0.24 + 0.06 
E 1 Corrected change in IOP after 24 hr (2 doses) 
"s i af tepsi 1% eo-nephrine hydrochloride, 
9 i mean «SD (avr Hg) 3.4 + 1.37 13 + 2.1} 


a «c 04 Skert f test). 
TP < 06 CStucenrt' 5 t test). 


NN Responders 


(IOP Response > 3 mm Hg) 
.4/5 (80%)* 
2/15 (13%)* 


GG Responders 


4/7 (57%) 
0/13 (0%)t 





SP = 01 Bisher's exact test. 
+P = 007 “ismer'’s exact test. 


(Table 1). T 









K | OP after $4 hours (two doses) of 
©. topien TE eoineohrine hydrochloride 
a n the ATA mp was l8 + 2 1 mm Hg 
oset t 3.5 + 2.0 mm Hg in the 
imn This cifference was statis- 
Écan-, P — .01 (Student's 


- The mean IO? decrease after 24 
Eu (two deses) of tepical 1% 
zj rydrochlorice was 

er inthe z-oup with the HLA- 

| SY tigen amcrg both the NN and 
zeseoncers (Table 2) The 
presence d? the antizen HLA-B12 was 
mot inode tad with any significant 
| differance in in't.al IOP or Facility of 















l Kass ML, fhim PH, Cooper DG, et al: The 
| ocular Gvpotensioe effect of epinephrine in high 
5i. And low cor tcecteroid responders. Invest Oph- 

halme T5351, 1977. 
ker E. Pulmberg PF, Shin DH: Glucocor- 
ivemess asseciated with HLA-B12. 
pn ara 1977. 
















vulemee oft a sad HLA- BT Sper in 








rch Ophthalsol—vol 96, June 1978 


The mean +SD decrease in. 


outflow in either the NN or the GG 
group. Individuals positive for HLA- 


B12 were more likely to show a 


greater IOP response to epinephrine 


than were subjects who lacked the 


antigen (Table 3). 
COMMENT 


Normotensive GG responders devel-. 


op a greater fall in IOP after topical 


epinephrine than do matched NN. 


responders. In both GG and NN corti- 


costeroid responders, individuals with 
the antigen HLA-B12 are more re- 


sponsive to topical epinephrine than 
their counterparts without the anti- 


gen. The conclusion can be drawn that 
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(IOP Response > 5 mm Hg) | 


vitro inhibition of cyclic AMP phosphodiesterase 5 


increased responses to epinephrine 
are associated with the presence of 
HLA-B12. | 
The question arises as to whether - 
the greater response to epinephrine of 
the GG group could be due to a higher 
prevalence of HLA-B12. In the pres- 
ent study, as well as in a much larger 


series? the prevalence of HLA-B12 in 


the GG responders is not substantially 


| different from that in the NN re- 


sponders. Furthermore, i in the groups 
both with and without. HLA-B12, the 
GG responders show greater IO 


decreases following topical epineph- 
rine than do the NN responders. Simi- 


larly, - although the corticosteroid 


responses are greater in those individ- 


uals with HLA-B12, this fails to o 
account for the large differences in 
sensitivity to the in vitro inhibition of 
lymphocyte transformation by. pred- 





Epinephrine is thought. to produce à E 


many of its effects in different tissues a 
including the eye** by stimulating the .. 


synthesis of adenosine 3'5-eyclie — 


phosphate (c-AMP). Under certain _ 


conditions, corticosteroids have a per- 
missive effect on B-adrenergie stimu- ` 


lation of adenylate eyclase, the en- 


zyme responsible for synthesizing - » 
c-AMP.* Corticosteroids are also de- . 


scribed as inhibiting c-AMP phos- P. 
phodiesterase, the enzyme responsible — 


for metabolizing c-AMP.* It is possible 
that the increased responsiveness to 


both epinephrine and corticosteroids 


have in common a greater cellular 
responsiveness to c-AMP. This hypo- .— 


| thesis, however, does not explain the 


greater rise in IOP following cortico- 
steroids and the greater fall in IOP fol- 


lowing epinephrine. Both types of re- x 
sponse require further investigation. 
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© Pars plana surgery was performed, 
using a vitreous infusion suction cutter, 
for the treatment of after-cataracts, trau- 
matic pupillary membranes, inflammatory 
pupillary membranes, and various pupil- 
“lary membranes: combined with other 
posterior segment problems. Surgical 
. complications were minimal. A permanent 
pupillary opening was achieved in all but 
'Visual success was dependent 

y espe One should not 






 ebticelved d uriginali ford 
ment of. | problems: of the | 


| obvious that many anterior J segment 
` problems could be treated with the 
.same approach and instrumenta- 
:tion.^' The present article  diseusses 
pupillary membranes of various ori- 
gin, special surgical features, and 
results for each group. 


PREOPERATIVE EVALUATION 
AND SURGICAL TECHNIQUE 


Eyes in which a pupillary membrane 
prevents visualization of the vitreal and 
retinal status need careful preoperative 
evaluation. One wants to know if the 
: membrane is thin or thick; if and where it 
extends to the ciliary body, or more poste- 
riorly and involves the retina; if there are 
. vitreous opacities such as blood; and if 
there is a retinal detachment, or even a 
tumor. Equally important is the stady of 
retinal functions. The retina may be 
atrophic. Slit lamp examination and the 


bright-flash electroretinography (ERG) 
will. provide helpful. information for the 
prognosis of a given case and selection of 


— trance site. | | 
It is also important to measure the 





Accepted for publication res 31, 1971. 

= From the Bascom Palmer Eye Institute, 
University of. Miami School of Medicine, and the 

Veterans Administration Hospital, Miami, Fla. 


Center, Tel-Hashomer, Israel. 

Reprint requests to Bascom Palmer Eye Insti- 
tute, PO Box 520875, Biscayne Annex, Miami, Fh 
33152 (Dr Maehemer) | 


combined use of ultrasonography and . 


appropriate instrumentation and the en- | 


Dr Treister is now with the Chaim Sheba. Medical 


- Giora Treister, MD, Eobert Machemer, MD 


intraocular pressure. A pupillary mem- 
brane may cause hypo:ony by traction on 
and detachment of the ciliary body. Low 
pressure may also ind:eate a retinal detach- 
ment or the beginniag of phthisis bulbi. 
High intraocular pressure may necessitate 
additional antiglaucomatous therapy. 

‘The surgical technicue for removal of 
pupillary membranes has to be varied 
according to the situation. Usually the tip 


of the vitreous cutter is inserted through 


the pars plana 4mm from the limbus. Fiber 
optics are not needec in most cases since 
the instrument tip can be seen behind the 
membrane. The cutting port is rotated 


ee ‘anteriorly and is pressed lightly against 
ate: the: membrane. This avoids unnecessary 
ior ^ cutting of anterior vitreous when visibility 


is not adequate. As long as a pupillary 


~ membrane is thin, it is easily removed. The 
membrane is aspirated into the cutting 
port of the vitreous evtter; a hole is cut and 


then enlarged. 

Thick membranes that appear clinieally 
as a white scar are more difficult. These 
membranes can be so solid that they cannot 
be aspirated into the vetting port. One has 


the choice of either selecting another 


cutting tip with a larger cutting port and 
attempting the same maneuver, or trying 


to create an opening ia the membrane with. | 
a second instrument. A small knife (eg, à 


Ziegler knife) can be introduced into the 
anterior: chamber. With the tip of the 


| vitreous instrument behind the membrane 
as a cutting board, a siit-like opening ean 


be created by pressure and by fine saw-like 
movements of the knife. 

Sometimes the membrane is so thick 
that it is still not possible to pull the edges 
of the cut tissue into the cutting port of the 
vitreous infusion suction cutter (VISC). In 
this situation, one has to make additional 
radial euts into the membrane to provide 
small pieces of tissue chat can be aspirated. 
It is good to use small scissors introduced 
into the anterior chamber. We recommend 
Neubauer vitreous scissors for this purpose 
instead of the commoaly used Vannas seis- 
sors since they have short blades and can 
be rotated easily. One may have to intro- 


duce the scissors twice from different 


angles to be able to cut up enough tissue 
and thus create a pupillary opening. 

. When a major cyzhtic membrane ex- 
tends not only to the ciliary body but also 


. involves it and the pars plana, the pars 
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plana approach is. hot appropriate. Since 
visibility is impeded by the pupillary 


membrane, this is a dangerous procedure. 


In this situation the introduction of an 
instrument, even a sharp knife or needle, - 
through the pars plana may push the thiek- 


ened tissue ahead of it into the eye and > — 


cause à retinal dialysis. To avoid this 
eomplieation, very careful preoperative 


ultrasonographic examination is essential. 


If such membranes ean be verified, an - 
anterior approach should be used. BE 

Hemorrhages that occur while cutting a _ 
pupillary membrane usually stop sponta- 
neously. If bleeding should continue, the 
vessels can be coagulated with transca- 
mereal diathermy. 


Pupillary membranes can ao be re - 


moved with a vitreous cutter inserted 
through a limbal incision. Douvas* has 
recently reported good results with this 
technique. However, such an approach 
through the anterior chamber is only 
feasible when the pupillary membrane is 
thin. With thieker membranes, intense 
suction directed posteriorly is necessary. 
This may result i in eollapse of the anterior 


chamber and damage of the corneal endo- .- o3 


thelium or uncontrolled aspiration of mate- 
rial from the vitreous cavity once a small 


opening has been created in the mem- 
: brane. 


: Removal of an opaque lens is quite easy 


as long as the lens is not calcified.’ 


Removal of calcified lenses, as often found 
in uveitis, has to be done with great eareto = 
avoid loss of lens material into the vitreous | ~ 


cavity. When larger areas of the lens are 
calcified, one should consider an ab externo > 


extraction. 
AFTER-CATARACT AND 
TRAUMATIC PUPILLARY 
MEMBRANES 





Extracapsular removal of cataracts” d 
and especially aspiration of congenital ue 


cataracts frequently results in refor- 
mation of opacities along the remain- 
ing posterior lens capsule. After blunt 
trauma or perforating injuries to the 
eye, à pupillary membrane may devel- 
op from an absorbing damaged lens or 
damage to the iris or both. Often these 
membranes are vascularized. The con- 
ventional approach to these mem- 
branes is to rr them, but unfortu- 


Pupiltary E ak & Machemer R 








í— 


ract. 


nately, despice repeated attempts to 
ereate a pupillary opening, the mem- 
brane can reform 

A more ef=ctive approach could be 
to remove these membranes with a 
vitreous cufter^'—^* so that a much 
larger centra opening can be created 
anc the anterior vitreous be removed, 
thus elimiasting scaffolds along 
whieh reeur-ent pro iferation can oc- 
eur. 

A Tkyear-o« mam had poor sight all his 
life due to cong=nital cataraets and nystag- 
mus. During his ifetime he had had 
approximately 14 eye operations. But 
vision always decreased again. When he 
was seen in J3ly 1974, corrected vision in 
the left eye w «3/290 with correction. The 
norma:-sized ewe (pressure, 20 mm Hg) had 
a white pupi.zry membrane of varying 
thickness behwd th» pupil, with posterior 
synecmae (Fi 1) The fundus was not 
visible. 

Surgery wa performed. The VISC was 
intreduced th-sugh the pars piana. The 
membrane was very thick on the nasal side 
but was successfully removed. Some iris 
tissue had to t= remove together with the 
membrane to eseate a good pupillary open- 
ing. Ne bleed mg occurred. Postoperative 
ophthaimoscopy showed a large area of 
chorioretinal scarrirg extending into the 
macula. The sostaperative course was 
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Fig 1.—Preoperative photograph of after-cataract with posterior 
synechiae af=r multiple attempts to remove congenital cata- 





P 


shown in Fig 1. 


uneventful and corrected visual acuity 
improved to 20/200 (Fig 2). 


Six eyes with after-cataracts and 
traumatic pupillary membranes were 
operated on. The eyes were followed 
up for 5 to 24 months. All eyes with an 
after-cataract had immediate visual 
improvement, or in the ease of monoc- 
ular diplopia, restoration of single 
vision. One diabetic eye, which ap- 
peared prephthisical preoperatively, 
had visual improvement for more than 
a year, but then—for unexplained 
reasons—returned to the preoperative 
visual level. Of the eyes with trau- 
matic pupillary membranes, two had 
major visual improvements; one eye 
was inoperable because of detached 
shrunken retina, although a good 
pupillary opening was achieved. 

It appears that after-cataracts and 
traumatic pupillary membranes are 
excellent indications for the pars 
plana surgical approach. Michels and 
Ryan’ report that all five of their 
cases had visual improvement. Pey- 
man et al' discussed 18 cases with 
secondary cataractous membranes 
and traumatic pupillary membranes, 
with improvement of vision in 16. 
Visual outcome is more dependent on 
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Fig 2.—Postoperative photograph of iris and pupil after removal of 
after-cataract with vitreous cutter via pars plana approach of eye 


the preoperative condition of the eye 
and retina than on the anterior 
segment problems. Late complications 
are rare. Peyman et al‘ report one case 
with a late hemorrhage and another 
one with corneal edema. 


INFLAMMATORY 
PUPILLARY MEMBRANES 


Although from a surgical point of 
view, many of the problems to be 
solved are similar to those with pupil- 
lary membranes, we think uveitis 
should be discussed separately be- 
cause it is not known if such eyes will 
tolerate surgical trauma without exac- 
erbation of the inflammatory pro- 
cess. 


A 45-year-old man suffered from severe 
ankylosing spondylitis (Marie-Striimpell 
disease) for 25 years. During this time, he 
had a number of bouts of bilateral iritis 
that resulted in severe iris atrophy and 
cataract. Cataract extraction was per- 
formed in both eyes. The postoperative 
course was complicated by hyphemas and 
subsequent development of pupillary mem- 
branes in both eyes with complete occlusion 
of the pupils. 

We examined the patient in September 
1974. At that time the patient was not 
taking any medications other than aspirin. 
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appeared quiet with the iris temporally 
adherent to the cornea. The oval pupil was 
 updrawn and occluded by a white mem- 
brane of varying thickness. A small 
“knuckle of vitreous bulged forward in the 
thinnest part of this membrane. The iris 
 stroma had patchy areas of atrophy. 
Bright-flash electroretinogram (ERG) of 
the right eye showed a low normal a wave 
and moderately depressed b wave. On 
ultrasonography the retina was attached. 

We operated on this patient with the 
pars plana approach. The immediate post- 
operative period was uneventful. Steroid 
treatment was not necessary. In August 
1975, twelve months after the operation, 
the visual acuity was 20/100 with correc- 
tion. The intraocular pressure was 16 mm 
Hg. The eye was externally and internally 
quiet. The pupillary opening had a diam- 
eter of 5 mm. A fine fibrous membrane 
“covered the optic nerve and the surface of 
the maeula. The retina appeared normal. 

In March 1975, the patient returned for 
possible. surgery on his left eye. Vision in 
. this eye was light perception. The intraoc- 
ular pressure was 7mm Hg. Externally the 
eye was quiet, but there was a 2+ flare in 
the anterior chamber. The updrawn pupil 
“was occluded by a white dense membrane. 
: Ultrasonography. showed an attached reti- 
^ pa, but the ERG was markedly diminished 
V (Ao normal a wave, absent b wave). Despite 
this discouraging finding, the patient 
_ requested the removal of the pupillary 
membrane, accepting the fact that the 
surgery might not be successful. 

During the postoperative course, à 





very hazy; the intraocular pressure was 
unmeasurably low. Vision never improved. 
When the patient was seen six months 
after thé operation, the eye was phthisieal 
and blind, with vascularization of the 
cornea and persistent hyphema. 


Five eyes of four patients with 
chronie inflammatory diseases caus- 
ing cataracts or pupillary membranes 
were treated and followed up between 
6 and 26 months postoperatively. Only 
two operations resulted in visual 
improvement; one in an eye with pars 
planitis, the other with Marie-Strüm- 
pell disease. 

Special attention should be given to 
whether or not the inflammatory 
process has. subsided. Although our 
experience is only limited to five 


Three cases showed a preoperative 
flare in the anterior chamber. This 
obviously indicated some activity of 
the inflammatory process. These eyes 
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- The corrected visual acüity > was ; 4/200 mo 
a hé h eye. The tension was low. The eye | 


 hyphema developed and the cornea became - 


 eases, there seems to be a valid trend. 


p did- mot tolerate the operation and 


ended up. with phthisis bulbi. Two 
cases were considered quiet and were 
successful At the present time, we 
believe it inadvisable to operate on 


eyes with active inflammation. 


Since uveitis often destroys the 
retina, it is paramount to get an 
adequate picture of the function of 
the retina with the ERG before 
proceeding with sargery. One such 
disregard of the ERG is described in 
the case report. Dering surgery, the 


retina was found to be severely 


damaged and therefore visual im- 
provement could nct be achieved. 
Experience of other surgeons in the 
treatment of seque;ae of uveitis is 
limited. Michels and Ryan? mention 
one case of postinflammatory pupil- 
lary membranes ir a group of eyes 
undergoing anterier segment reeon- 
struction, but they do not discuss this 
ease in detail. Dowvas® reported two 
successful cases of cataract removal 


| via the pars plana after chronic uvei- 


tis. It is not known if a flare-up of the 
uveitis occurred since no follow-up 
data were given. 


MISCELLANEOUS MEMBRANES 


There is a great variety of diseases 
in which pupillary membranes are 
secondary to other surgical problems. 
We will discuss a few examples. 

The first case, in which a membrane 
behind a Cardona implant prevented 


visualization of a retinal detachment 


with massive periretinal proliferation 
(MPP), was a success because it was 
possible after successful removal of 
the membrane to reattach the retina. 
The retroprosthetic membrane re- 
curred slightly because the scaffold 
along which tissue can grow—the 
implant—could not be removed. 

A second case, with occluded pupil 
and a total detachment with MPP, 
was considered inoperable once the 
folded retina and a large posterior 
hole could be seen. 

In a third, with severe sequelae of 
diabetic retinopathy, there was tem- 
porary visual improvement after 
membrane removal, but the eye later 
ended up with severe rubeosis and 
blindness. 

.ÍIn the fourth case, with dense 
membranes around the pseudophakos 
after a successfully treated endoph- 
thalmitis, there vas very little im- 





provement 





preoperatively recorded reduced ERG 
made us aware that not much 
improvement could be expected. 

Whenever pupillary membranes are 
complicated by other problems, the 
surgical results are influenced more 
by the solution of these other prob- 
lems than by the removal of the 
membranes. 


CONCLUSIONS 


Our results show that removal of 
pupillary membranes via the pars 
plana are as good as one would expect 
after standard discission procedures. 
Theoretieally, such an approaeh has 
the advantage of creating a large 
pupillary opening and removing ante- 
rior vitreous, thus eliminating a 
future scaffold for repeated opacifica- 
tion. It is not possible at the present 
time to make a true comparison of the 
two approaches because of the limited 
number of cases. Surgical complica- 
tions in our series were limited to 
slight bleeding from a vascularized 
membrane; postoperatively no compli- 
cations occurred that could be at- 
tributed to the pars plana approach. 
The postulated goal of a permanent 
pupillary opening was achieved in all 
but one case of active chronic uvei- 
tis. 


This investigation was supported by research 
grant EY-00841 from the Public Health Service 
and by the Veterans Administration Hospital, 
Miami. 
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Endophthalmitis 


After Trabeculectom; 


~ Jeffrey Freedman, MD, PhD; Mohinder Gupta, MD; Andrea Bunke, MD es, 


.* Two cases of late endophthalmitis 


after. trabeculectomy surgery are de- — 


ee supera ser fap, bya i cising a 









scribed. Despite intensive antibiotic ther- -ing 


— apy, the visual end result in both cases - 
was poor. The incidence of endophthal- 
mitis after trabeculectomy, according to- . 


this report is similar to that after Scheie's 


fe T rabeculectomy has been popular- | 
.  - ized as a surgical treatment of |. 
medically uncontrolled glaucoma. One 


E of the reasons for the popularity of 


|. this procedure is fewer postoperative _ 

-~ . Complications. There have been no | 

.. reports of endophthalmitis, early or - 
late after trabeculectomy surgery. We 


E report two cases of late endophthal- 
. mitis after trabeculectomy. 


REPORT OF CASES 


.grew no organisms on culture. 
: nee on the lett eye in ean 


py vase I, the exception: be g thal the 
Lone sclera} dista was left nsutur 


two. years Taa i “Hess 

B admitted to Kings County. 
| : so of decreased visual « 

CASE 1.—A 65-year-old woman nad: m m OM qué 





bin baa id pat had a diffuse, 
“succulent filtering bleb at the. drainage 


site. Five years postsurgery, the patient. 


Was admitted to Kings County. Hospital. 
procedure, but less than that after trephi- i 
. . mation. A possible cause of endophthal- | 
. mitis is the anterior dissection of the 
superficial scleral flap into the cornea, 
(Arch Ophthalmol 96:1017-1018, 1978) ? 


with. a history of pain and redness of the 


left eye of 12 hours’ duration, The patient. 


had lid swelling, marked conjunctival i injec- 
tion, and corneal edema. The filtering bleb. 


was grayish white and filled with. purulent i 
fluid. The anterior chamber had | a fibrinous 
exudate, and a. "hypopyon was present. : 


Conjunctival | swabs and fluid aspirates. 
from anterior chamber. and. filtering bleb . 

















“CASE 2.—A 47-year-old man h 








= trabeculectomy at Kings County _ aot gnati on. G 
Hospital on the left eye in 1971. The trabe- - i 


culectomy was done by fashioning a 4 x 4- 
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: filled ‘with. Fu " fbiinus: epe xd thé ^ 


bleb was grayish white. No organisms were 


| cultured from: conjunctival swabs or aque- 
ous aspirates: from the- anterior: chamber 
a and filtering p bleb. - 






nts were “arand simiad . 
with intravenous methieillin sodium, daily | 
















afid gentamicin (Garamycin) ailfate, aay 
hourly gentamicin eye drops. Treatment 
was continued for a period of ten days. The 
_ endophthalmitis improved with the thera- 
` py in both cases, but both patients were 
left with a large amount of postinfectious 


scarring, which resulted in obliteration of - 


the filtering blebs, seclusion pupillae with 
posterior | synechiae, and - cataractous 
changes of the lenses. Initially, patient 1 


had a visual acuity of hand movements at 


0.5 m and ended with a visual acuity of 
light perception (LP). When first seen, 
patient 2 had a visual acuity of hand move- 
ments at 0.5 m and ended with no light 
perception NER} | 


COMMENT 


During a six-y ear perioc, -133 tra- 
beculectomy procedures - have been 
performed at the Kings County Cen- 
ter on. patients for medically umeon- 
trolled glaucoma. Two cases of en- 
dophthalmitis, which occurred. in this 
group of. patients, represents an inci- 
dence of 1.895. The reported incidence 


of endophthalmitis after filtering 


surgery, excluding | trabeculectomy, 
varies from 1% to 18%,' so that from 
our series it would appear that infec- 
tion. after trabeculectomy is no less 
t than that for other filtering. pro- 
v cedures. The patients in our report 
~ had visual end results of LP and NLP, 
l despite vigorous antibiotic therapy. It 
is interesting - that in a report by 
Hattenhauer and Lipsich;: out of 11 
cases with endophthalmitis | after fil- 
tering surgery, only two ended with 
NLP. Both of these cases had poste- 





rior lip. sclerectomies done. In both. 


posterior lip sclerectomies and trabec- 
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may have in pre 


end result. Thus, although thin-walled 
blebs may be more condueive to. the 


limitation of infection, the end result 
. may depend on the size of the filtra- 
tion opening. Both patients in our. 
report had thin-walled blebs. These 


blebs may form in trabeculectomy as a 


result of the anterior dissection of the 


conjunctival flap, which i is a procedure 
we carry out to dissect the superficial 
scleral flap well into clear cornea. 


Thus, this procedure may nullify the 


protective effect that the scleral flap 
enting. aqueous 
egress from directly bathing the 





conjunctiva and possibly forming a 


thin-walled bleb. Other reported 


cases*' of late endophthalmitis after 


filtering surgery indicate that trephi- 
nation is the most common filtration 
procedure to be followed by endoph- 
thalmitis. Here again, the fistulous 
opening is large, and the conjunctival 
dissection is anterior; thus, the result 
is a thin-walled bleb. The incidence of 
late endophthalmitis for various 
drainage procedures has been re- 
ported as high as 9.6% for trephina- 
tion, 3% to 4% for iridencleisis, and in 


a follow-up study of seven years, 1.2% 
for posterior lip sclerectomy and. 
slightly | 
lower incidences of late infeetion were 
also reported for these procedures.’ | 
Thus, the incidence of 1.5% for trabec- 


procedure.” 
of trabeeulectomy, 


Scheie’s 
study 





atomic: d 3 may be surmised that 
large filtering openings are made and 
-may allow greater access of organisms ; 
to the inner eye, which results in 
excessive inflammation and a poor — 





ulectomy in our six-year study coin- 
cides with the incidence found . án 


Seheie's procedure and posterior dip 
| sclerectomy, which is lower than t 


he 





incidence found in trephination | and 
iridencleisis. Thus, it would seem ! that, 
unfcrtunately, trabeculectomy is not. | 





immune from the haz: rd of | l don. - 





tion. 





The prs g. condi 










greater spread of i 


inner eye with poor. end resin, with nm 2 
Nevertheless, the ` 
| prevent thinning ns 
of the conjunc iva by direct flow of .. 


regard to vision. 
scleral flap may sti 









aqueous into the bleb, preventing the i 
possibly. higher. 








surgery. The true incidence of late — 
endophthalmitis | ray only become © 





evident with the advent oj further. E ; 
case reports, but, at present, it has to 
be regarded as being similar to that 


found in thermal sclerostomy but - 
lower than trephination. 
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was encountered postoperatively. We _ 


have found no previous reports in the 


literature of fungal endophthalmitis | 


following penetrating keratoplasty 


with either fresh tissue or organ- 
cultured corneas, although fungal con- 
tamination of donor eyes and fungal | 


toplasty have been reported? Le 


Francois and Baum have recently | 


reported Flavobacterium endophthal- 


mitis after penetrating keratoplasty = 
in which the donor button was stored — 
in MeCarey-Kaufman (M-K) tissue- - 


cultured medium.* Shaw and Aquavel- 


la have recently reported two cases of | 
pneumococcal endophthalmitis follow- 
ing fresh tissue penetrating kerato- sii 
plasty that resulted in DE and 


enucleation.’ 


REPORT OF A CASE | 


onset diabetes, bilateral aphakia, and bilat- 


eral bullous keratopathy was first seen in. 
our Eye Clinic on April 20, 1976. She had. 
undergone intracapsular cataract extrac- __ 
tion in the right eye in 1957 and enjoyed . . 
20/20 vision until 1967, when she had grad- > 
ually decreasing visual acuity because of. 
corneal edema that progressed to bullous — 


the. left: eye i in ; 1959. Howeve 1 
possible optic atrophy and the de 
ofa pupillary membrane and. 
- topathy, the patient never had g 
- .postoperatively. The best. corre 


jn the right eye and. counts. fing 
PCE ^ | m -feet in the left eve. 
corneal infections after lamellar kera- . y 
trating keratoplasty in the rig! 
this was performed by tw of 
and R L. co on May 4 


























acuity when she was. first. seen was 





"he patient was  adiedaled dr 





ture lin p ae 5 running : 
10-0 sey The KoE e went smoothly : 


and without complications. - 


The donor cornea was otgan-eulíured at 


87 C, as described i in earlier. papers.'? The ^ 


donor cornea. was harvested. from a 31-. 


^. year-old man, a victim of an automobile 
^. accident; whose respiration was assisted 

: . mechanically and who had a fia 
A 76-year-old white woman with adult- : 
— (P. A. L-) in the operating room at the same 
- time the kidneys were being: harvested by. 





eyes were removed aseptically by one of us s 


the transplant surgeons. Grossly,. the eyes 
appeared to be in perfect: condition. Vital. 
.signs of the donor had been well main- 
tained prior to harvest of the globes. The 
. globe was fied w with 2. mixture of fae | 


keratopathy. She had cataract surgery i ramiei 


us riti d ie etal 10: 












Fig 2.—Luxuriant growth of Torulopsis glabrata from thawed storage media (left) and 
scleral rim (right) 24 hours after inoculation onto Sabouraud's plates. 


for a few hours prior to processing for 
organ culture. The cornea was removed 
from the globe with a 3-mm rim of sclera 
and placed epithelial side down in a dispos- 
able plastic Petri dish that contained 15 
mm of minimal essential medium (MED). 
(The compositions of the organ culture 
media were as follows: MEM [Eagle's] with 
Earle's salts without L-glutamine, 500 ml; 
decomplemented calf or recipient serum, 50 
ml; L-glutamine, 5 mi; penicillin, 100 units/ 
ml; streptomycin, 100 units/ml; amphoter- 
icin B, 0.25 ug/ml.) The dish was placed in a 
water-jacketed tissue culture incubator 
and maintained at 37 C in an atmosphere 


1020 


Arch Ophthalmol—Vol 96, June 1978 


of 95% air, 596 carbon dioxide, and 100% 
humidity. The MEM was changed three 
times weekly. All procedures were done 
with a sterile technique in a laminar flow 
hood. In our organ culture laboratory, any 
contaminated cultures (turbid MEM) are 
discarded as soon as they are recognized. 
At surgery, if any turbidity is noted, the 
cornea is not used. 

At the time of this graft, we were 
placing the corneas in M-K media at 27 C 
for the last 48 hours preoperatively in order 
to obtain thin donor material. Penicillin, 
streptomycin, and amphotericin B in the 
concentrations previously stated were 


` 


Antifungal Sensitivities of 
Torulopsis glabrata* 


Amphotericin B 
Natamycin 
Flucytosine 
Clotrimazole 
Miconazole 
Econazole 





*MIC indicates minimal inhibitory concentra- 
tion; MCC, minimal cidal concentration. 


added to the M-K media. Serum was not 
added. At this last media change, old and 
new media were streaked onto blood agar 
and Sabouraud’s plates and cultured at 37 
C and at room temperature to check steril- 
ity. Any growth on culture or turbidity of 
the M-K media causes the corneal button to 
be discarded and another cornea is selected 
that has been similarly quarantined. Post- 
operatively, the M-K media and the donor 
corneal rim are frozen for further investi- 
gation. 

The graft did not clear well fostopera- 
tively and had a pachometry reading of .78 
on June 1. Some vitreous haze was noted 
and prednisone therapy, 60 mg/day, was 
started on June 2 and tapered to 20 mg/ 
day, with some improvement by the time 
the patient was discharged on June 8. The 
patient also received topical 0.1% dexa- 
methasone every four hours while awake, 
1.0% atropine sulfate twice daily, genta- 
micin sulfate drops twice daily, and 2.5% 
cellulose gum every four hours while she 
was awake. 

The patient continued to receive low- 
dose oral prednisone until July 13, at which 
time the patient had +1-+2 flare, persis- 
tent graft edema, and a small white mass 
on the posterior cornea near the wound at 
the 12-o'clock position (Fig 1). 

The patient was rehospitalized for vigor- 
ous treatment of the suspected rejection 
episode. By the time she was discharged on 
June 20, the pachometry reading was .60 
and the cornea was slightly clear, but the 
white mass at the 12-o'clock position was 
no smaller. 

On Aug 5, the mass at the 12-o'clock 
position was slightly larger. The patient 
continued to worsen and was rehospitalized 
on Aug 21. At this time a smaller white 
mass at the 11-o'clock position on the poste- 
rior cornea was first noted, as well as 
increasing vitreous haze. It was suspected 
that this was a stitch abscess and sutures 
were removed on Aug 22 without problems. 
The patient did not improve, and on Aug 25 
an anterior chamber and vitreous tap were 
performed and the white mass at the 12- 
o'clock position was partially excised 
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through the keratoplasty wound. Smears 
from the white mass showed a budding 
yeast and vitreous cultures were 4+ posi- 
tive within 24 heurs for T glabrata, a 
Candide-like yeast of low pathogenicity 
whose hosts are usually diabetic and immu- 
nosuppressed.*- ? 

We retrieved and thawed the donor 
corneal rim anc fuid. Both were cultured 
on Sabouraud’s media and produced a luxu- 
riant growth ef Torulopsis overnight 
(Fig 2). 

Following current recommendations, ° 
treatment was started immediately with 
intravenously MY) injected amphotericin 
B, oral fiucytosime (2.5 gm four times a 
day), topical 1%flacytosine (one drop every 
four hours), ane topical 9.5% amphotericin 
B. The la-ter was stopped shortly there- 
after because of local irritation. The IV 
amphotericin E was started at 5 mg/day 
and by 5-mg daily increments, the patient 
reached 50 mg/day, at which point the 50- 
mg dosage was given on an every-other- 
day schedule. Prednisone was tapered to 10 
mg/day. 4 sample of the organism was 
sent to Daniel B. Jones. MD, in Houston, 
who performed sensitivity tests (Table). 
On thisregimen, the vitreous haze cleared, 
the cornea cleared slowly, and the white 
mass on the pes-erior cornea diminished 
until it was ne nger visible on Sept 11 
(Fig 3). The patient’s urine and stool were 
cultured and no Torulopsis was found. 
Laboratory pezsennel who were involved 
with tne organ eulture and the two 
surgeons who performed the transplant 
were al found te 5e culture negative for T 
glabrata en swabs from the nose, mouth, 
axilla, and grein. The floor and working 
counter in the ergar culture room produced 
no Tor«lopsis am culture. 

Ampnaoteriein B was given until an 
aceumulative 'V dose of 475 mg was 
received, but this was discontinued on Sept 
12, when lethargy, diarrhea, and nausea 
developed. Flurytosine was diseontinued 
on Sept 14. Af ro time did the patient's 
creatinine leve: exceed 2.4 mg/100 ml, nor 
did the BUN leve rise above 48 mg/100 ml. 
After the amphotericin B and flucytosine 
were discontinued, the creatinine and BUN 
levels fell rapidi» to pretreatment levels; 
they were 1.1 mg 160 ml and 13 mg/100 ml, 
respectively, on Sept 19 and remained near 
these values. In spite of normal zation of 
renal function, the patient continued to 
have unrelentmg nausea, lethargy, and 
diarrhea. Intraveneus fluids were neces- 
sary tomaintam hydration. Consults were 
obtained from the Infectious Disease, 
Endocrine, anc Gastrointestinal Services, 
but no cause for the vatient’s systemic 
illness other tham recent antifungal thera- 
py could be found. 
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Fig 3.—White mass on endothelial surface was no longer visible on Sept 11, 1976. 


On Sept 27, 12 days after cessation of 
amphotericin B and flucytosine, there was 
no recurrence of the corneal deposits or 
vitreous haze. The patient was transferred 
to the Endocrine Service on Sept 27, after 
an episode of unresponsiveness with a 
blood glucose of 28 mg/100 ml that was 
treated with IV push D,,W. The patient 
sustained a cardiac arrest on the morning 
of Sept 28 and efforts at resuscitation were 
unsuccessful. Autopsy and eye removal 
requests were denied by the patient's 
family. 


COMMENT 


Torulopsis glabrata is an ovoid, 
slightly elongated yeast-like fungi 
that measures 2 to 3 u by 3 to 4 y. It 
fails to produce hyphae in tissues or 
culture and lacks a true capsule." 
Torulopsis glabrata was first isolated 
from human stool by Anderson" in 
1917 and named Cryptococcus glabra- 
ta. Lodder and de Vries introduced the 
name "Torulopsis glabrata” in 1937. 
In eurrent taxonomy, T glabrata is in 
the order Cryptococcales of asporoge- 
nous yeasts. This order contains a 
single family, Crytococcaceae, includ- 
ing mycelial and nonmycelial forms. A 
new subfamily, cryptococcideae, in- 
cludes the genera Candida, Torulop- 
sis, and Cryptococcus. Various reports 
in the literature state that T glabrata 
causes such infections as fungemia, 
renal and urinary tract infections, and 
endocarditis.*'*''* Torulopsis glabrata 


has been isolated from the conjunc- 
tivas of normal adult eyes and has 
been implicated in lacrimal canal 
infections.^ Torulopsis glabrata is 
apparently not a common inhabitant 
of the conjunctiva, however, as evi- 
denced by results of numerous studies 
of eye flora in which the organism has 
not been found.^?* To our knowledge, 
T glabrata has not previously been 
implicated as an organism that is 
responsible for endophthalmitis. 

Most of the reports of infections 
involving T glabrata were in patients 
who were generally debilitated, dia- 
betie, previously treated with antibi- 
oties, or immunosuppressed. Our pa- 
tient was an elderly diabetic woman 
who had been treated with rather 
large doses of oral steroids prior to the 
recognition of the T glabrata endoph- 
thalmitis. 

We have no explanation why the 
Torulopsis grew well in less than 24 
hours from the frozen rim and media 
postoperatively on a Sabouraud’s 
plate, whereas the preoperative cul- 
tures were negative. Possible explana- 
tions are: (1) The organism was intro- 
duced from an operating room source, 
which contaminated both the donor 
cornea and rim; (2) The patient 
carried the organism; or (3) The orga- 
nism was present in the donor cornea 
and media preoperatively and was 
missed by the sterility checks we 
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employed at the time of surgery. 
. [n close cooperation with the miero- 
-biologists we have modified our tech- 
nique of incubation and sterility 
checks in hopes of eliminating the 
possibility of any contamination of 
donor material going undetected. We 
-have removed penicillin, streptomy- 
- ein, and amphotericin B from the last 
two media changes to allow any micro- 
organism to manifest itself prior to 
transplant and to eliminate the possi- 
lity of residual antimicrobials giv- 
. ing false negative culture results. For 
.its final media change, the cornea is 
placed in 60 mm of MEM in a large, 
sealed tub , five to seven days prior to 
ansplant. A larger volume is used to 
ensure adequate substrate for the 
survival of donor material. Ten milli- 
meter aliquots are taken from the last 
and next to the last media changes 
. five to seven days prior to transplant 
. and are sent to the main hospital 
Mierobiology Department : for aerobic, 
anaerobie, and fungal cultures at room 
temperature and at 37 C in enrich- 
ment broth. | 
Although | the endophthalmitis 
cleared on the regimen of IV, oral, and 
- topical medications, it is interesting to 
"speculate whether the lengthy hospi- 
tal stay and the eventual fatal 
outcome could have been altered by 
- having used intraocular amphotericin 
^B with or without vitrectomy, as 
described by Peyman and Sanders" 
and Forster et al^ We also have no 
way of knowing whether the patient's 
. own defenses may have eliminated 
- the organism without treatment had 
steroids been withdrawn as soon as 
the infection with this low-virulence 
. organism was recognized. 
A four-month moratorium on or- 
gan-eultured corneas for transplant 
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was ihid aer ihe discovery of 
the fungal endophthalmitis. No other 
infection occurred in our other trans- 
plant patients. Penetrating kerato- 
plasty with organ-cultured corneas 


was reinstated using our modified 


sterility checks in December 1976 and 
has continued to the present time at 
our institution without any evidence 
of infections. 

We do not know what role, if any, 
the organ-cultured cornea played in 
producing the endophthalmitis. Hope- 
fully, our modification of the organ- 
culture protocol will ensure against 
introduction of potential ocular path- 
ogens via donor material. 


Daniel B. Jones, MD, Houston, performed the 
sensitivity studies on the organism. 


Key Words.— Torulopsis glabrata; pene- 
trating keratoplasty; endophthalmitis; or- 
gan culture. 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B—F'ungizone. 
Flucytosine—A »cobon. 
Gentamicin sulfate—Garamycin. 
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that this was modified to allow pho- 
tography of the endothelium in vivo.’ 


. The widespread clinical implications - 
. of this instrument were pointed out 


and first probed by Bourne, et al? 
They demonstrated what a sensitive 


tool it provides for evaluating the — 
- endothelial damage produced by oph- 
` thalmie surgical procedures. 7 
. The introduction of phacoemulsifi- - 
-cation and of intraocular lens implan- 
of cataract. 
| ` surgery has created a great deal of 
Dao buted to the technique of -= controversy. One of the major worries 
ser ing the leas through a smallincision — | 

inirc an alr bubble between E 


into the field 


about each of these techniques has 
been that it might produce severe 
endothelial damage. In phacoemulsifi- 


cation, both prolonged. irrigation and. 
. the rieocheting of nuclear fragments. 


in the anterior chamber have been 


shown to be possible causes of endo- 

thelial damage. ** To our knowledge, 

no spectral microscopy studies have | 
yet been published on phacoemulsifi- 


cation in human senile cataract 
patients. 


With. intraocular lenses, 


severe endothelial damage. When: 
combined with intracapsular cataract ` 
extraction, lens implantation has re- 


RH < aird Heure et al 1 


corneal: 
; touch during insertion and during 
suturing of the wound can produce. 








v oc ar Le ns Im plan i a 1 io ! r i 7 £ 





' silted i ina 35% to 60% average s endo- 
7 thelial cell loss." : 


The present study was designed: to s 


study the effect of phacoemulsifica- ir 
tion on the corneal endothelium in — 
senile cataract extractions and to see 
"how much additional endothelial loss | 
- was produced when intraocular lens: 
E implantation was performed. When 
these two procedures were combined, 
the intraocular lens was inserted 
through a relatively small incision (8 


mm). This made it possible to main- 
tain an air bubble between the lens 
and the eornea throughout lens inser- 
tion and wound closure. A major 


. finding of this study Was the apparent 


value of this. method of lens insertion 
whether after phacoemulsification or 


- after intracapsular extraction: with 
partial wound closure. - moe ` 


MATERIALS AND METHODS - 
An independent observer (A. 1) studied , 


 allof the patients operated on from Aug 16 
through Aug 20, 1976, by a surgeon well 
known for his experience and teaching - 
with phacoemulsification (R. K.). All of the 
7 patients underwent corneal thickness mea- 
_ surements: with the Haag Streit pachom- 
. eter (as modified by Mishima and Hed- 
bys") and endo! helial photography with 
E the o sperm microscope (as modified by: 
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Left, Counting grid. This is photographed from standard clinical hemocytometer through specular 
microscope at distance of 0.6 mm (through two coverslips). Right, Postoperative endothelial photograph 
taken with same specular microscope at same distance and magnification. To make cell count, this is 
superimposed on grid and number of celis falling within a row of five squares is determined. 


Bourne and Kaufman"). At surgery, nota- 
tion was made of all insults to the cornea 
recognized through the binocular observ- 
ers tube on the Zeiss operating micro- 
scope, and the ultrasound time and irriga- 
tion time or volume were recorded. On Sept 
7, 1976 (two to three weeks postoperative- 
ly), the same observer examined all of the 
patients again, repeating the pachometry 
and endothelial photographs. 

The aplanating surface of the specular 
microscope was withdrawn and reposi- 
tioned in the central cornea between each 
photograph, and four to six photographs 
were taken of each eye on each occasion. 
Endothelial cell counting was done by 
superimposing a contact print positive 
transparency of the endothelial photo- 
graph on a similar transparency of part of 
a hemocytometer grid (Figure). The latter 
was photographed through the same specu- 
lar microscope, with two coverslips provid- 
ing a distance equal to the corneal thick- 
ness. A row of five of the small squares of 
the grid fits nicely inside the rectangular 
photograph of the endothelium. All of 
those photographs of a patient that were of 
adequate quality to allow counting the cells 
in five squares were tabulated. When 
counting, all of the cells touching the lower 
and right-hand boundaries of the row of 
five squares were included, whereas those 
touching the upper and left-hand bound- 
aries were excluded. The endothelial photo- 
graphs were separated so that all of the 
pietures taken of one eye on one day were 
in an individual strip. The strips were then 
assigned random numbers and al! of the 
strips (preoperative and postoperative) 
were counted at one time in a masked 
manner by the same person. 


RESULTS 


All ten patients who underwent 
phaeoemulsification and lens implan- 
tation during the test period were 
seen at the follow-up examination. 
Three of the ten who had undergone 
phacoemulsification alone were 
missed at follow-up because of a 
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Preoperative 

Patient/ 

Age, yr Cell Counts; 

1/60 Zh 9 27 

2/70 28, 3C, 30 29 
31, 27, 29 


c—— MÀ 


Average 


Postoperative 
% Cell 
Cell Counts? Average Loss 
24, 21, 26 11 
25, 25, 27 10 


3/59 32. 3C 31 20, 19, 15, 18 8 4 
3 


4/57 29, 32 0 


1 2 
30, 27, 25 27 10 


5/61 30, 30, 36, 28 31 18, 22, 24 21 32 
3 


6/48 35, 36, 36 6 
7/51 31, 33 32 


Mean age, 
58 





31, 30, 25 29 19 
36, 31, 29 32 0 


*The endothelial cell loss showed no significant correlation with the corneal thickness nor with the 
quantitatively measurec intraoperative variables such as ultrasound time and irrigation time or 
volume. The surgical trauma was multifactorial and difficult to quantitate, eg, in patient 3, the case 
with the most severe endothelial damage, the irrigation time and ultrasound time were below the 
mean for the series, but there was a mechanical problem. The suction appeared to clog and the tip 
had to be removed and reinserted twice before this was rectified. 


TCell counts per 1/80 sq mm. 


Table 2.—Reproducibility of Counts on Separate Days 


First Day 
Cell Counts 


Average Count 
on First Day 


Second Day 
Cell Counts 


27, 34, 25 29 . . 90, 35, 29 31 


31, 26 28 


25, 25 25 


24, 21, 26 24 24, 23, 23 23 





26, 29, 25 
Single photo* 


33, 42, 39, 37 38 35, 37, 37, 36 36 


*Only one photo was readable and counted. 


scheduling error, and one of the 
patients who underwent intracapsular 
extraction (with lens implantation) 
was unable to return because of 
distance. 

Table 1 gives the results for the 
patients who underwent phacoemul- 
sification alone. For statistical pur- 


poses the raw data are presented. To 
convert them to cells per square milli- 
meter, the counts must be multiplied 
by 80. Here, and in later tables, the 
individual cell counts are shown as 
well as the averages so that the 
number of photographs counted for 
each eye and their variability can be 
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Table 3 —Phacoemulsification With Iridocapsular Lens Implantation 


Preoperative 


. Gell Ceunis! 
29, 28, 27 


 Averape 


. 25, 24, 25 


E pen counts: per :/80 sq mm. 


Postoperative 

Ț % Cell 
Cell Countst Average Loss 
14, 17, 14 

22, 20, 21 

24, 32, 33 

22, 21, 18, 20 


: Air Su to sli iens insertion, and surgeon pushed once through the cornea to force the 


ne TE 


| E oet 





"Posioperativa 
% Cell 


Cell Counts* Average Loss. 


23, 24, 24 
24, 31, 34, 35 
25. 26,25. 





rec as started to “sculpt” the nucleus in posterior chamber, making prolonged and 








Average 


porem EEE E PTE errem 











= 28. 23. z 





^^ $Cell counts per 1/80 sq mm. 





See! ourts for any one eve show 
3 rather ies consistency (average coef- 
— ficient cf va ichility 8%) even in those 
| dh the most severe cell loss. 

.. "This indicates that the central corneal 
E endothelium aay in a rather 
ináer when covering the 

ec! edused by surgical trauma 
cr i ane s the Apo cf using 


















Table 5.—Intracapsular* 








Nigga sias: win. 4.1-minute ultrasound time (the longest of all phacoemulsification and lens 
implant CHAE . 





% Cell 
Loss 







. Cell Counts} Average 





28, 19, 25 
25, 37, 31 












21, 20, 20 


e .*The average: em loss tor four patients with intracapsular lens implants was 12%. 


; . 3Postoperative steunt & higher than the preoperative one. In each of these, preoperative 
photographs avere difficult and only one countable frame was obtained. 


The reproducibility of the potiti 
was tested by repeating counts on 12 
of the randomly numbered strips in a 
masked manner two days apart. The 
reproducibility was quite good. A 
linear regression line calculated from 
the data given in Table 2, with counts 
on the first day as one variable and 
counts on the second day as the other 
variable, had a slope of 0.85 + 0.12 SE. 


(If the data had coincided exactly, the ` 


slope would have been 1.0.) 


patients 





Tables 3 and 4 give the cell loss 
when phacoemulsification was com- 
bined with lens implantation, either 
an iridocapsular (Table 3) or a Choyce 
(Table 4) lens. The average age of the 


patients undergoing phacoemulsifiea- . 


tion alone (58 years) was less than that 
of those undergoing phacoemulsifica~ 


tion plus lens implantation (72 years). 


This produces some bias, and part of - 
the increased cell loss in the group - 
with lens implantation may be due to 
emulsification of their older lenses. 
rather than to the implantation. itself. . 
Nonetheless, the average cell loss was... 
18% for phacoemulsification alone, — 
29% for phacoemulsification plus iri- - 
docapsular lens implantation, and 28% 
for phacoemulsification plus Choyce - 


lens implantation. Since occasional 


eases with high cell loss. skew the 


sample, the median may be more 


meaningful than the average. The 
median cell loss was 11% for phacoe- 
mulsification alone, and 16% and 18% 
for phacoemulsification plus iridocap- 


sular and Choyee lens implantation, 


respectively. : 

‘Statistical evaluation reveals a sig- - 
nificant difference between the pre- 
operative and postoperative cell 
counts (P < .05) for the group with - 


phaeoemulsifieation alone and that 


with phacoemulsifieation plus irido- 
eapsular lens implantation but not for 
the group with phacoemulsification 
plus Choyce lens implantation. The 
variance is such that the difference 
between phacoemulsification and pha- 
coemulsification plus lens implanta- 
tion is not statistically significant in 
this small series. It is most interesting 
to note that despite the bias afore- 
mentioned, lens implantation through 
a small incision and under an air 
bubble added only an additional 5% to 
11% average cell loss to the phaco- 
emulsification procedure. — | 
The number of patients undergoing - 
intracapsular extraction in this series - 


is too small for statistical evaluation 


(Table 5), but it is worth noting that 
the highest cell loss of the four 
undergoing intracapsular 
lens extraction with lens implantation 
(through a shortened wound and 
under an air bubble) was 20% and the 
average was only 12%. . 

. The endothelial cell loss could not be Re: 
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f correlated with the corneal thickness. 
Evidently, the endothelial membrane 





. cally clear at the postoperative 
¿nation and none had a 
. greater than 0.65 mm. The 






-ently too multifactorial to allow such 
: correlation. | 


COMMENT. 


| The. initial studies of | endothelial 

damage after intraocular lens implan- 
tation showed an average 35% to 60% 
: cell loss. pa. pt studies. were very 
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| can maintain normal function despite . 
-the loss of a fair percent of its cells. 
` All corneas in this study were dini- - 
exami- 


. cell loss also could not. be: correlated. i 
. with the quantitatively measured iñ- 
traoperative variables such as ultra- 
sound time and irrigation: time. or 
volume. Surgical trauma was appár- 


the Causes. of. endothelial damage. It 


was then shown that even brief touch — 
‘of the endothelium to the methyl € 
methacrylate lens can produce dam- t 
age." The present study indicates that | 
altering. the surgical technique soasto t 
indeed, | 
considerably reduce endothelial dam- 


minimize such touch can, 


age. 
In the present series, the jade 


phakos was inserted through a small. 
ineision, allowing an air bubble to be 
maintained between the cornea and 
lens throughout insertion and wound 


closure. Even in the hands of an expe- 
rienced surgeon, the air bubble is 


sometimes lost and must be replaced. 


Nonetheless, the efficacy of this tech- 


nique seems apparent from our fig- 


ures. 


The | patients undergoing phaco- 


emulsification alone showed a slightly 
greater average cell loss than has been 
reported for standard intracapsular 
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Atypical Pterygium 


A Clinica! Feature of Terrien's Marginal Degeneration 


Kenne:h N. Geidman, MD, Herbert E. Kaufman, MD 


è Three case reports illustrate a mani- 
festation of Terrien’s marginal corne- 
al deeeneration, the pseudopterygium. 
When present. the pseudopterycium has a 
characteristic appearance, which is of 
diagnestic value. This condition occurs at 
positions other than the 3- and 9-o'clock 
positions, anc it grows onto the cornea at 
an oblique axis and has a rather broad, 
flat, leading edge. The pseudopterygium 
may appear extremely early in the disease 
when the marginel furrow may still be a 
subtle finding. 

(Arch Ophthalmol 96:1027-1029, 1978) 


A 7e cescribe'a particular clinical 

Y= manifestation of Terrien's mar- 
ginal cornea degeneration, the “atyp- 
ical pterygium,” which does not occur 
at the 3- and 9-o'clock meridian. Hope- 
fully, the recognition of this entity 
wil aid in the ciagnosis of Terrien's 
degeneration and prevent surgical 
mishaps that oczur on the attempted 
remova. of the pterygium. 
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REPORT OF CASES 


Case 1.—A 76-year-old man had a history 
of occasional episodes of red, irritated, 
photophobie, painful eyes since 1945. In 
1947, the diagnosis of Terrien's degenera- 
tion was made. Since that time and until 
April 1976, the patient had maintained 
relatively good visual acuity with scleral 
contact lenses. 

When the patient was examined by us in 
September 1976, the best corrected visual 
acuity was 20/400 in the right eye and 
20/50 in the left. Examination of the right 
eye showed a 360? corneal gutter with 
marked ectasia in the superior 40% of the 


cornea. The left eye (Fig 1) showed a 
cornea with a marginally thinned furrow 
for 360°. The furrow was epithelialized and 
covered by conjunctival blood vessels that 
advanced to the anterior white edge of the 
furrow. At the 7-o'cloek position, there was 
an obliquely placed conjunctival extension 
(pseudopterygium) onto the cornea, with a 
broad, flat insertion posterior to the white 
cholesterol line of the furrow. 

Case 2.—A 34-vear-old man had a history 
that included pterygium excision of the 
left eye that was performed in 1956. In 
1965, the diagnosis of “Bilateral corneal 
furrow dystrophy” was made, and the 
patient underwent a nasal pterygium exci- 


Fig 1.—Obliquely placed atypical pterygium (arrows) inferonasally with broad, flat 
insertion posterior to white edge of furrow. 
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Fig 2.—Inferotemporally, broad-based conjunctival extension (arrows) onto cornea at 


oblique axis. 





Fig 3.—Atypical pterygium (arrows) inferonasally, with oblique extension onto cornea. 
Broad, flat insertion anterior to boundary of furrow. 


sion in both eyes. In 1966, the visual acuity 
with correction was 20/30 bilaterally. 
Examination of the right eye showed an 
obvious furrow nasally and inferiorly that 
was covered by conjunctival blood vessels. 
At the 6:30-to 8:30-o'clock position, there 
was a broad-based extension of the 
conjunctiva (pseudopterygium) that had a 
broad, flat insertion approximately 2 mm 
onto the cornea (Fig 2). The left eye, too, 
had a rather obvious furrow inferiorly, 
with a relatively broad conjunctival exten- 
sion (pseudopterygium) onto the cornea. 
CasE 3.—A 37-year-old man had a five- 
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year history of recurrent episodes of 
inflammation in his eyes that lasted for 24 
to 48 hours. On his initial examination by 
us in December 1976, his best corrected 
visual acuity was 20/30-3 in the right eye 
and 20/20 in the left eye. 

The cornea of the right eye revealed a 
subtle furrow inferiorly that was covered 
by superficial conjunetival blood vessels, 
with a fine abrupt white anterior border. 
At the 3:30- to 4:30-o’clock position there 
was an extension of conjunctiva (pseudop- 
terygium) that inserted approximately 2.5 
mm onto the cornea (Fig 3). The pseudop- 





terygium appeared at an oblique axis and 
inserted in a broad, flat fashion anterior to 
the furrow's boundaries. The left aye 
showed no furrow. The patient had early 
Terrien’s degeneration of the cornea. 


COMMENT 
Clinical Aspects of 
Terrien’s Degeneration 


Terrien’s degeneration is a rare 
disorder. It is a bilateral disease that 
affeets predominantly males; the dis- 
ease can occur at any age between 10 
and 75 years but is most common in 
the 20 to 30-year age-group. 

Clinically, the disease starts as a 
fine peripheral punctate opacity that 
resembles an arcus senilis. Gradually, 
a gutter-like furrow appears that may 
eventually extend around the entire 
circumference of the cornea. As the 
gutter deepens, its peripheral side 
descends gradually, and the central 
wall rises sharply and perpendicularly. 
The sharp edge is demarcated as a 
white-gray line, which is very likely 
lipid deposition, and often, more 
notable and irregular deposits of lipid 
are seen. The epithelium remains 
intaet, with superficial radial blood 
vessels from the limbus extending 
across the groove to its anterior 
extent. The conjunctiva then appears 
to have extended its insertion to the 
white line. With time, the furrow 
deepens, causing flattening of the 
cornea in that meridian and marked 
astigmatism.' Eventually, several lo- 
calized areas of ectasia may start to 
bulge, and finally, rupture may occur 
with a prolapse of the iris. 

Although the process is generally 
bilateral, it may be very asymmetric. 
One eye may be involved many years 
before the other. This complete spec- 
trum of events may take as long as 
thirty years to unfold, and in some 
patients, the spectrum may never 
display its entirety. 

In his excellent review, Francois? 
stated that it is not rare to find the 
coexistence of a pterygium and/or a 
“pterygoid.” Doggart' states that in a 
large proportion of cases, pterygia 
and pseudopterygia occur and some- 
times undergo spontaneous resolu- 
tion; and Zentmayer" reveals that "At 
several points the conjunctiva may be 
drawn over the area of ectasia in the 
form of pseudopterygia." 
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ticed in the absence of this sign. Our 
case 3 illustrates this point. Whereas, 
the common pterygium usually 
presents at the 3- and 9-o'clock posi- 
tions, with progression into the cornea 


on the 180° axis, the pseudopterygium © 


may appear anywhere along the nasal 


or temporal limbus and progress onto - 

the cornea at an axis oblique to the ` 
horizontal (Fig 1 through 3) In. - 
eontradistinetion to the common pte- 


rygium, whose head 
pointed and well-defined, the anterior 


portion of the pseudopterygium may 
be relatively broad and flat (Fig 1-3). 
The body of the pseudopterygium. 
may be relatively full, thus simulating _ 


the appearance of a true pterygium. 
And, the head of the pseudopterygium 
may extend up to, and even beyond, 


- the anterior white line of the furrow. 


We have observed pseudopterygia in 
six recent cases of Terrien’s degenera- 
tion. 
Pseudopterygium in Diagnosis 
of Terrien’s Degeneration 
We believe the pterygium-like over- 
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Atypical Pterygium—Goldman & Kaufman 


preventing. the attempted excision 
(and possible perforation of the cor- 
is normally nea at the time of surgery) of what | 
_of the common pterygium, 
tantly, the specific. diagnosis o 
rien's degeneration makes for : 


of great value to the doctor and . 
patient alike. Terrien’s degeneration i 


should not be treated unless the condi- - 
cornea. The condition responds well to 


-lamellar patch grafts should perfora- E^ 
tion occur, |——— ut 


Ep grants EY 00446 and EY 07012, and diy the nod 
Florida Lions Eye Bank. ES 


gy of Terrien's diseas se: Histochemical. and elee- 
tromicroscopie study. Am J Ophthalmol 14: 191, 
























growths that do not occur at the 3- and ` 
9-o'clock meridians are so character- — 
istic and unusual that their presence | 
should always suggest the diagnosis. 
of Terrien's degeneration. The diag- . 
nosis can then be supported by find- - 
ings of a marginal furrow with a 
white. anterior edge and superficial 
vascularization. This is important in 


may have been thought to be. a variant | 


tively predictable prognosis, whi ch 8 n 


is generally of slow- progression and 


tion is threatening to perforate the 


This investigation: was supported in 1 far 


5. Sinus MD, Levai G, Alberth: B: Patholo- 


1972. 
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© There are four recognized. types of 
epicanthus: epicanthus. supraciliaris, epi- 
canthus palpebralis, epicanthus tarsalis, 
and epicanthus inversus. 

Epiblepharon is a congenital anomaly 
that may appear in upper or lower eyelids. 
In the lower lids it tends to regress spon- 
| taneously and must be differentiated from 
congenital entropion, because treatment 
of the two conditions is not the same. 
Epiblepharon is considered herein with 
epica hus because of similarity in treat- 
.mer ially in the case of epicanthus 
‘tarsalis. Epiblepharon of the upper eyelids 
may be considered to be essentially an 
exaggeration of epicanthus tarsalis. 
....-Epicanthus tarsalis and epiblepharon of 
` -the upper eyelids are treated by making a 
new fold in the upper lid and performing a 
....V-Y plasty at the inner canthus. Epibleph- 
. aron of the lower lid is similarly treated if it 
does not spontaneously regress. 

(Arch Ophthalmol 96:1030-1033, 1978) 











here seems to be a lack of under- 
standing - among ophthalmolo- 


- gists regarding differentiation of the 


. various types of epicanthus, the rela- 
tionship of. epicanthus tarsalis and 
-epiblepharon, and the differentiation 
between epiblepharon and congenital 
entropion. Hopefully, this confusion 
will be clarified here. 

There are four distinet types of 
 epicanthus: epicanthus supraciliaris, 
palpebralis,- tarsalis, and inversus. 
They are diagrammed in Fig 1. The 
first three types were originally 
described by Von Ammon.'” Accord- 


» pT dor Subliation Aug 31, 1977. 

- From Harvard Medical School and Massachu- 
setts Eye and Ear Infirmary, Boston. 

. Read before the Eye Plastic Surgery Session of. 
the American Society of Ophthalmic Plastic and 
-Reconstructive Surgery, Las Vegas, Oet 6, 1976. 
^» Reprint requests to 3 Hawthorne Pl, Charles 2 
River Park, Boston, MA 02114 (Dr conse 
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Epicanthus and E ible: 





ing to Duke-Elder, the fourth type 
was first noted by Axenfeld and 
Brons in 1912.*°°**' In my experience 
all types of epieanthus are invariably 
bilateral but this is not true of epi- 
blepharon. 


EPICANTHUS 
Epicanthus Supraciliaris 
In epicanthus supraciliaris the epi- 
canthal fold arises from the region of 
the eyebrow and runs toward the tear 
sae or the nostrils. 


Epicanthus Palpebralis 
In epicanthus palpebralis the epi- 
canthal fold (Fig 2) arises from the 
upper lid, above the tarsal region, and 
extends to the lower margin of the 
orbit. 


Epicanthus Tarsalis 
In epicanthus tarsalis the epican- 
thal fold (Fig 3) arises from the tarsal 
fold and loses itse:f in the skin close to 
the inner eanthus. 
Epicanthus Inversus 


In epicanthus inversus the epican- 


thal fold (Fig 4) is quite different - 
from the first three. In this type a - 


small fold arises in the lower eyelid 
and extends upward, partially cover- 


ing the inner eanthus. It is always | 
associated with seme degree of bleph- E 


arophimosis and with blepharoptosis, 
and there is rarely any appreciable 
levator function, T 
hypoplasia of the carunele and semi- 





lunar folds; the inner eanthi are og [ 
displaced laterally due to. abnormally. 
long medial cantkal tendons, and the E 
puncta are displaced laterally even 
more than would be expected because 
of the long medial canthal tendons. | canthal 


ere is. frequently 


have à slight. S shaped curve, and the B 





pion. It is a dominant character stie i in B 
many families.^ | 

Epicanthus tarsalis is TETE ae 
because it is. closely allied to eepibleph- 
aron of the upper lid, the latter being — 
essentially an exaggeration of the. 
former.’ 

Epicanthus tarsalis and epicanthus 
palpebralis are rather common in chil- 
dren of all races. Epicanthus tarsalis 
is, of course, the oriental type and 
epiblepharon of both upper and lower 
lids is very common, almost the rule, R 


| Epicanthus Supraciliaris 


| 


s Epicanthus Palpebrälis | 





Epicanthus Tarsalis 


"g idi | “extends 
above inner 
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Fic 2.—Top Epicanthus palpebralis accompanied by bilateral ptosis. Note maximal use 
of brows. Baton, After repair by a Y-V plasty and bilateral autogenous fascia lata 
frontalis slings “o use of brows. 
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Fig 3.—Epicanthus tarsalis. 
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versus, blepharophi- 
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in Northern Chinese and Korean chil- 
dren and may persist into adult life. 
Johnson and Semple have also found 
epieanthus tarsalis in most Eskimo 
children and epiblepharon in a num- 
ber of these.’ 

Surgical correction is usually not 
required in epicanthus tarsalis and in 
epicanthus palpebralis because they 
tend to regress with age, but surgical 
repair may be necessary if accompa- 
nied by ptosis because repair of the 
ptosis may exaggerate the epicanthus. 
Surgery may also be necessary in 
exaggerated epicanthus tarsalis, as in 
a case reported here. 

Epieanthus inversus is important 
because it is always associated with 
blepharophimosis and ptosis and must 
be repaired before repair of the ptosis. 
The fold of skin at the inner canthus 
must be lengthened vertically to 
reduce its vertical pull. In many 
instances, simply lengthening this 
abnormal fold reduces the amount of 
ptosis. This has been adequately 
described elsewhere and will not be 
considered further here (Fig 4).*-'^ 


EPIBLEPHARON 


This article is based primarily on 
experience with 11 cases of epibleph- 
aron in nonoriental patients and on 
one case of exaggerated epicanthus 
tarsalis in an oriental patient. 

Epiblepharon of the upper eyelids is 
distinguished from epicanthus tarsal- 
is by the lack of a true superior palpe- 





Fig 5.—Top, Bilateral epiblepharon of upper and lower eyelids in a 
mosis, anc pscsis. Bottom, After a double-Z repair of epicanthus, 6-year-old girl. Bottom, After repair using my method. 

shorteninc @ medial canthal tendons, an external canthoplasty, 
- é&md bilateralfascie iata—frontalis slings. 


Epicanthus—Johnson 1031 


v 


^b 1 el 


he Sa. 


: : + - $ * , 
E ` 15b v i " Ld at " L 2l 
[C ey OES S P Fy AS ciet asc ee aures LE ee Pe E e 


` 
A 
Y- 


wA 
-s 


M AC. SP S a 


> , 
a VNLT 


Fig 6.—At age 19 months, epiblepharon of 
right lower eyelid has almost completely 
corrected itself except for slight residual at 
inner third. That on left remains. It was 
later corrected using my method. 
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Fig 7.—Top, Previously described incision 
used for correction of epiblepharon of 
upper eyelid. Bottom, Similar incision was 
used in lower eyelid; drawing shows both 
incisions after suturing. 


\ . 
NN ASZ 77, Fig 9.—Top, Exaggerated epicanthus tarsalis in a Chinese girl. Center, Shortly popa 


atively. Note V-Y plasty. Bottom, Final result. 





Fig 8.—Newer revision of V-Y plasty shown 
in Fig 7. Top, incisions; Center, V 
converted to a Y; bottom, final result. 
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ral foc (Fig 5) anc the presence of a 
fold o ' akir that overlaps the eyelid 
ents : and presses the lashes against 
." the cernea. In eviblepharen of the 
AE dower ads (Fig 6), a skin fold also 

overlaps the eyelid margin and 
550S PIE elia against the cor- 













t most important that epibleph- 
_aren be differentieted from entropion 
“because treatment : in the two condi- 
tions i 5 not the same. It is, of course, 
+e that the two conditions may 

be eom sined or that irritatión of the 
‘cornea ty the lashes may produce a 

| PY on ropien in cases of epi- 













ni 22 cases in the literi 
apum ar E in some of these the diag- 





uc for a jones a entropion to bs 





: ^. made, tke lid margin itself must be 
turned in against the globe. In epi- 
bleghasen onl y :ashes turn and they 
turn straight up (lower eyelids) or 

i irm down (upper eyelids), so that 
e flat against the cornea, being 
held Piin by the fold of skin. This 
may, m the lower eyelid. be seen only 
in dowawa 











rc gaze. Of greatest impor- 
tanee is the fact thet true entropion 
usual worsens with time, while 
co epiBllecbam r usually lessens, and in 
| e Jowar evelids usually disappears 
oy the sge of | or 2 years. — 

the fact that the lashes 
i with the cornea, there 
"ost instances, no evidence of 
injury te the cernes. [n cases in which 

re actually eroding the epithe- 

‘gery. must be done at an early 
E Such mury is not severe, then 
Eo surgic tai correction should certainly be 
































d until one is certain that the — 


em conditien will not resolve sponta- 


Heremtiation between. epi- 

ror of the upper eyelids and 
epicant: caus tarsalis is perhaps chiefly 
I academic interest because the 
x former is. as Saige e ee 













ae the aes ovalid ‘margins 

8 m i$ are at the proper height. 
The e alleged eauses of epiblepharon 
ave been considered elsewhere and 
et 5e considered here.*"" 
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In treating epiblepharon, Duke- 
Elder?'^** and others'*'* have stated 
that the fold may simply be excised. 
In my opinion, simple excision is not 


sufficient, especially in the upper lids. 


Exeision may bring the lashes into 
better position and reduce the fold of 
skin but will not remove the epican- 
thal folds. 


SURGICAL METHODS 


My treatment of epiblepharon su- 
perioris and inferioris, which uses a 
V-Y incision at the inner canthus of 
both upper and lower lids, has been de- 
scribed elsewhere. The purpose of 
this article is to describe a revision of 
the V-Y incision, which seems to be 
more physiologie than that previously 
described. It may be used in the treat- 
ment either of epicanthus tarsalis or 
epiblepharon. The old incisions are 
shown in Fig 7 and the new incisions 
in Fig 8. 

In the upper lid an incision is made 
the full length of the lid, about 6 mm 
above the lash line, down to the tarsus. 
It is carried over the inner canthus on 
the apex of the fold, and a V incision is 
made at its inner end. Excess skin 
may be exeised and a narrow strip of 
orbicularis fibers is excised adjacent 
to upper and lower skin margins so 
that skin can be sutured directly to the 
tarsus. The skin is closed more or less 
as in the usual ptosis procedure," 
bringing double-armed sutures of 4-0 
monofilament nylon through from the 
eonjunctival surface of the tarsus and 
through the skin edges. But, in epi- 
blepharon and epicanthus tarsalis, 
suturing is started at the temporal 
end of the ineision and each suture is 
placed through the tarsus slightly 
nasal to its path through the upper 
skin edge. Each suture thus pulls the 
upper skin slightly and progressively 
nasalward to relax the skin at the 
inner canthus so that the effect of the 
V-Y incision is enhanced. The V at the 
inner eanthus is converted to a Y and 
this skin is sutured with 6-0 silk. A 
light pressure dressing is placed and 
left for several days. 

A similar incision is used in the 
lower lids: An incision is made the full 
length of each lower lid, about 3 to 4 
mm below the lash line, with a V at 


the inner end (Fig 8). The 6-0 silk 





sutures are used for closure and placed 
exactly as in the operation on the — 
upper lid. The V at the inner canthus l 
is then converted to a Y. | 

The newer type operation is illus- 
trated in Fig 9. The patient was of 
Chinese ancestry and was referred for 
repair of “ptosis of the left upper lid.” 
What she had was actually an exag- 
gerated epicanthus tarsalis, more 
marked on the left than on the right, i 
and not a true epiblepharon. Nev- 
ertheless, she serves to illustrate the 
similarity of the two conditions and 
the principle of treatment of both. I 
have also used this procedure in repair 
of blepharoptosis accompanying epi- 
canthus tarsalis. 
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By Fred M. Wilson, Indiana Univ. School of Medicine, 
Indianapolis. This attractively iliustrated book will provide 
retinal detachment patients and their families with encour- 
agement and information. The author discusses the condi- 
tion, what to expect from it, and what can and cannot be 
done for it. Virtually every question the patient will have as 
answered in the pages of this concise guide. Ophthalmolo- 
gists will find the book to be an ideal, Ume- saving method 
of fully informing their retinal detachment pauents. 


Following his frank discussion of the seriousness of retinal 
detachment, Doctor Wilson explains its causes and develop- 
ment. and the necessity of surgical correction. The chances 
for a successful operation, details of possible surgical com- 
plications, an evaluation of the risks of such an operauon 
to the patient and his eve, and details related to preoperative 
and surgical procedures are discussed in a forthright 
PRAY. 


Edited by R. M. Fasanella, Yale Univ. School of Medi- 
cine, New Haven, Connecticut. (14 Contributors) The most 
“recent techniques in eye surgery are the subject of this sin- 
< gularly comprehensive and practical volume. 


| Each of twelve chapters covers a specialized area of eye 
surgery: 
Complications in Corneal Surgery — Innovations and Present 
Trends offers information on a wide range of topics 1n cor- 
neal surgery, including donor material and preparation, 
keratoplasty, graft rejection, and Fuchs' dystrophy. 
Prosthokeratoplasty discusses indications, techniques, re- 
sults and complications. 
Intraocular Lens Implantation: Pitfalls and Complications 
focuses on case selection, intraoperative management and 
postoperative care. 
Complications of Glaucoma Surgery Stressing Innovations 
and Trends examines procedures designed to regulate the 
flow of aqueous humor, complications of glaucoma 
surgery, and complications of laser iridotomy and trabecu- 
| lotomy. 
" Management of the Displaced Lens is concerned with special 
- diagnostic tests, sites of lens dislocation, surgical procedures 
and indications for surgery. 
Phacoemulsification: Pitfalls and Complications — Avoid- 
ance and Management relates prerequisites for microscopic 
surgerv, evaluation and management, and complications. 


Edited by Jerome T. Pearlman, UCLA School of Medi- 
cine, Los Angeles: George L. Adams, Baylor College of 
Medicine, Houston; and Sherwin H. Sloan, UCLA 
School of Medicine, Los Angeles. (11 Contributors) Select 
representatives of the fields of ophthalmology and psychi- 
aty have collaborated to produce this valuable discussion 
of emotional problems related te ophthalmology. The con- 
tributors discuss psychosomatic illnesses as well as emo- 
tional maladjustment to an actual handicap. 








Besides. presenting a general psychological overview of eye- 
related problems, the text covers; 
è reaction to the loss of sight 
e patients with symptoms when no organic disease is 
present 
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A Guide for Patients 


e PSYCHIATRIC PROBLEMS 





The text continues with information on postoperative con- 
siderations and concerns of the patient, the probable dura- 
tion of hospitalization, hospital activities and facilities, and 
length of time required for recovery. The author discusses 
probable results of the operation in terms of the extent to 
which sight can be restored. Activities to which the patient 
is limited during the first few days after surgery are delin- 
cated, as are the long-term restrictions, the possibilities of 
driving an automobile, ase of the eyes, and related subjects. 
The final sections cover postoperative follow-up by the- 
physician and unexpected ophthalmological emergencies. 


The clarity with which it is written, the depth of its under- 
standing of the patients concern, and the authoritativeness 
of its information make this an indispensable book for 
anyone suffering from a retinal detachment. 78, 136 pp., 53 
il. 86.75, spiral (paper) : 


e EYE SURGERY e 
Innovations and Trends, Pitfalls, Complications 


Pitfalls and Complications of Retinal Detachment Surgery 
outlines preoperative considerations and surgical*tom plica- 
tions. 

Microsurgical Infusion- Aspiration Cutting Instrument Indica- 
tions and Techniques includes information on surgery, cata- 
racts, and intracapsular extraction. 

Pitfalls and Complications of Plastic Surgery of the Eyelids 
stresses lacerations, tarsorrhaphy, ectropion, entropion, bi- 
opsies, blepharochalasis, and several related topics. 
Innovations in Lacrimal Surgery presents the latest informa- 
tion on. cenjunctivodacryocystostomy, other drains and 
other sac problems. 

Innóvations in Surgery of the Extraocular Muscles outlines 
the superior oblique tendon sheath syndrome, surgical 
management, partial tenotomies, marginal myotomies and 
other trends. 

The Medical Approach to Complications of Intraocular 
Surgery and Trauma reviews hemorrhage, uveitis, intra- 
ocular infection therapy, mycotic endophthalmitis, vascular 
occlusion, corneal edema, flat anterior chamber, glaucoma 
after cataract surgery, and macular changes after intraocular 
surgery. 

A final chapter offers conclusions and summations of each 
of these topics, a most helpful feature for the busy ophthal- 
mologist who desires a quick review of a specific technique. 
'77, 352 pp: (6 3/8 x 9 5/8), 106 il. (25 in color), 25 tables, 
$29.50 | 





è stress and strabismus 

e sfatus medicamentosus ophthalmologica 

e motional aspects of hospitalization of a child for stra- 
bismus surgery ei 

e psychiatric experiences associated with eye surgery and 
trauma requiring patching l 

e vuidelines for the psychiatric referral of visually handi- 
capped patients 

e factitial eve problems 


This material will help the ophthalmologist recognize and 
deal with the emotional difficulties of his patients and thus 
expand the scope of ophthalmology to incl ude a perception 
of the total needs of the patient. °77, 180 pp., 29 iL, 4 tables, 
51-30 | | : 
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DUKE UNI JERS ITY E 
SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


is accepting applications for a full-time faculty- 
position as Assistant Professor of Ophthialmo 


logy. 


| Applicants should fave completed a fellowship 


in corneal and external diseases and ee 
interest in teaching and research. | 


Applicants should send curriculum vitae e and E 
references to: E 


Ten A C Wadsworth, M. b 
Box 3802 

Duke University. Eye Center 
Durham, North Carolina 27710 


Duke University is an equal opportunity/ 
affirmative action employer. 





e Techniques of Examination and the Binocular i 
Indirect Ophthalmoscope = 

e Scientific Basis of Retinal Detachment Surgery. 

e Cryotherapy, Diathermy and Photocoagulation 

e Local Plombage and Encirding fecnniues 

e Drainage of Subretinal Fluid — 

e Prophylaxis — 

e Special Problems 

e Vitreous and Vitreous Surgery 

e Surgical Complications—Avoidance and Treatment 

e Surgical Complications—Recurrence of Detachment 

e Post-operative Managemert and Follow-up 

Order from: 

Europe and all other countries: 

S Karger AG 

Arnold-Bocklin-Strasse 25 

CH-4011, Basel, Switzerland. 


Asia and Australasia: 

P G Medical Books 

441 Tanglin Shopping Centre 
19 Tanglin Road 

Singapore, 10. 


Please send me a copy/.......... ..Copies of 
Fison's Retinal Detachment Surgery. 


My cheque for is enclosed. 
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*""Keeler's new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity of field 

e Unequalled optical system 

e Eyepiece positioned close to eye to increase field 

May be worn with spectacles; or prescription may be 

incorporated into eyepiece 

Independent PD adjustment 

Loupes flip up and out of field 

Lightweight headband 

Comfortable veicro-backed foam pads 

Adjustable axia! or coaxial fiberlite illumination 

Magnification systems quickly interchanged 

(3x, 5x, 7X) 

e Sterilizable adjustment handles 

e Working distance: 13.5" 






456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
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of ties that are frequently seen in 
l Down’ s syndrome toward the end of . 
-the first decade of life? This initial 
report was based on pathological. 
examination of the eyes of one 8-year- 
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old boy with Down’s syndrome who 
was known to have lens opacities, but 
for whom no detailed clinical exami- 


„nation of the eyes was available. The 
authors described similar opacities in 


another 26-year-old retarded patient 


who did not have Down’s syndrome 


but who was known to have cataracts 
since childhood. They also mentioned 


seeing a similar process in one lens of 


a patient with arachnodactyly. Be- 
cause this account of the pathogenesis 





efe cataracts in 1 Down’ S syndrome 
been cited frequently in the sub: 
"quent 


. seemed i npor ant to examine addi 
tional pathological material to deter 


Clinical and Pathologic Findings in the Lenses 
of 21 Patients With Down’ s Syndrome 


Clinically Evident 
Lens Opacities 
Not examined 
Not examined 
Not examined 
Cortical flakes 
Not examined 
Not examined 
Mature cataract with 
anterior plaque opacity 
Not examined 
Not examined 
Mature cataract 
1 Cortical wedge opacities 













*Lens available from intracapsular cataract extraction. 


Lens in Down's Syndrome—Robb & Marchevsky | 
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mine the frequency and goi y o 
the changes described. E: 


MATERIALS AND METHODS a 


We have studied the. eyes. of P patients. 
with Down's syndrome, nine of them 1 
years of age or older (Table). Three of the 
older patients had clinically recognize le 
opacities of visual significance. From each | 
of two of these patients a single lens was- 
available for study after intracapsular. 
cataract extraction. In the third patient 
bilateral immature lens opacities ` "were | 























































Pathologic 
Changes in Lens 
Normal . 














Normal 
Focal lesions 
"Normal 
Focal lesions — 
Cortical liquefaction & 
epithelial metaplasia - 
Focal lesions — 
Focal lesions l 
Cortical. liquefaction 
Focal lesions & wedge- 


shaped areas of tiber 
dissolution 















ame 


1039 













A 


PER EPS CE an. mem E Co PER 7 389 
. " - f TA M ` » L taS A ` Lr h t 





‘ 

“ 

5 4 > 
hte. 


a. 


WX 


qu 
- yë 


ET 


E 
> 


ca earn at 


M 


L3 





> PSE YET TOC 


T 
bo Se 


recognized during life and could be seen 
grossly at postmortem examination. Of the 
remaining 18 patients whose eyes were 
obtained at autopsy, only one 15-year-old 
boy with keratoconus and scattered flake- 
like lens opacities had been examined at 
the slit lamp during life. The lenses of this 
patient, as well as those of the other 17 
patients, appeared grossly clear in the 
fixed state at postmortem examination. 
The eyes were fixed with a solution 
containing 0.5% glutaraldehyde and 2% 
formaldehyde maintained at pH 7.2 with 
0.15M phosphate buffer. Sections were 
stained with hematoxylin-eosin (H-E), 
PAS, and bodian stains. 


. RESULTS 


We found only one capsular excres- 
cence in one lens of a 43-year-old 
woman (Fig 1). This lens had appeared 
clear by gross pathological examina- 
tion. No other patient, regardless of 
age or presence of known lens opaci- 
ties, had changes in the lens capsule 


similar to those described by Cogan 


and Kuwabara. 

One 36-year-old patient with a clini- 
cally mature cataract had an anterior 
lens plaque in which the epithelium 


. had undergone fibrous metaplasia 


(Fig 2). Although there was PAS- 
positive material around individual 
cells in this plaque, no area of focal 
excrescence or dropping off of capsu- 
lar material could be found. The lens 
cortex underlying the plaque was 
liquified and disorganized. 

A 58-year-old patient whose cata- 
ractous lens had been extracted intra- 
capsularly also had extensive cortical 
liquifaction, but the anterior epithe- 
lium was intact and no capsular 
excrescences were seen. 

One 59-year-old patient who had 
grossly apparent cortical wedge- 
shaped opacities at postmortem exam- 
ination had similarly shaped areas of 
lens fiber dissolution microscopically, 
but no apparent alteration of the lens 
capsule. 

This last patient and four others 15 
years of age or older whose lenses had 
appeared clear on gross pathological 
examination (including the one pa- 
tient with flake-like opacities seen at 
the slit lamp) had focal oval lesions 20 
to 150 u in greatest diameter in the 
cortex of both lenses (Fig 3). These 
focal lesions varied in number from 6 
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to 12 per section of whole lens. The 
lesions appeared to interrupt the 
course of one or several lens fibers and 
were filled with a homogeneous or 
slightly granular material (Fig 4). 
This material stained with the same 
or slightly darker intensity than 
surrounding lens fibers with H-E and 
PAS, but not as darkly with PAS as 
the lens capsule. In some lenses the 
oval lesions appeared vacuolated with 
sharp borders and scanty contents 
(Fig 5). The lesions bore no obvious 





PO E ame S > ah ere 
Fig 1.—Single capsular excrescence 
found in lenses of 21 patients with Down's 
syndrome (PAS stain, original magnifica- 
tion x 250). 





relation to the lens capsule. They were 
situated in the lens cortex about 
midway between nucleus and capsule, 
often in greater numbers at the equa- 
torial region of the section. Four other 
patients from 14 to 53 years of age did 
not have such focal cortical changes; 
however, the two older patients of 





SEC libel 

Fig 2.—Anterior lens plaque in 36-year-old 
woman with Down's syndrome. Lens 
epithelium has undergone fibrous meta- 
plasia. Underlying cortex is liquified and 
disorganized (PAS stain, original magnifi- 
cation x 200). 


Fig 3.—Focal oval lesions (arrows) in equatorial lens cortex of 15-year-old patient with 
Down's syndrome. Lesions contain homogeneous material that stains more darkly than 
Sams lens fibers (PAS stain, ij str magnification x ad 





=< = dici rey TE 
T ? Er v T EAT 3 





Fig 4.—Focal lesions in lens cortex of 50- 
year-old pet&nt with Down's syndrome. 
Lesions are filled with homogeneous 
material staising with same intensity as 
Surroundne lens fibers (H-E, original 
magnificatier x 325). 


these four kad such extensive cortical 
Equifactioa as part of their catarac- 
tous præ- that any focal changes 
would hawe been inapparent in the 
midst of «Ee more general process. 
The two remaining patients, ages 14 
and 17 years, had no apparent patho- 
logical changes in either lens, as was 
true of al of the patients younger 
than 14 years of age. 

A number of common artifacts were 
found ir Eases from patients of all 
ages. Anter er subcapsular and equa- 
torial vacedes were common. Focal 
dilatiens-o" ndividual lens fibers were 
seen, espedally in the equatorial 
cortex. "These dilations were most 
clearly ou-lmed by bodian staining 
(Fig 6). Peoing of stain at the edges 
af areas where lens fibers had been 
teased apart on the slide was common. 
None o? these changes was judged to 
be of pazh»bgical significance. 


COMMENT 


In 1951 ersheimer examined with 
sit lamp þe lenses of 125 patients 
with Dewns syndrome? Some pa- 
Gents wer» examined several times 
througheu: 2 period of years. Iger- 
sheimer fand thet cerulean lens 
opaeities bezan to appear in these 
patients between 6 and 10 years of 
age and wer» almost universally pres- 
ent after age 16. The opacities were 
aequired ir “he anterior and posterior 
cortical ases but were not seen 
subcapsula-ly Although a number of 
mature ca-aracts were found, Iger- 
sheimer was not sure that they had 
developed sr»m earlier punctate opaci- 
ties or that they were actually charac- 
teristic of Down's syndrome. 

On the ba.is of Igersheimer’s data, 
if ceruear opacities were due to 
warty e2xetescences from the lens 
eapsule, we would have expected to 


Fig 6.—Dilation of iens fibers in lens cortex 
of 1-yearoÑ patient with Down's syn- 
drome (bəs stain, original magnifica- 
tion x 230). 
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Fig 5.—Vacuolated focal lesions (arrows) in lens cortex of 43-year-old patient with 
Down's syndrome (H-E, original magnification x 300). 
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Fig 7.—Proliferation of anterior lens capsule in patient with Lowe's syndrome. Lens 
capsule appears to have two layers anteriorly as well as several focal excrescences 
protruding into epithelial layer (arrows) (PAS, original magnificatiom X 200). 


see such capsular changes in a large 
portion of our patients older than 10 
years of age. The fact that only a 
single capsular excrescence was found 
makes it seem unlikely that the flake- 
like lens opacities of Down's syndrome 
are related to this pathological 
change. 

The anterior plaque opacity found 
in one of our patients with a mature 
cataract is often seen in traumatic 
cataracts. It could not be considered in 
any way specific for Down’s syn- 
drome. 

The focal lesions seen in the lenses 
of five of our patients older than 14 
years of age could be by virtue of their 
shape and distribution the patholog- 
ical counterpart of the cerulean lens 
opacities of Down's syndrome. Lowe’ 
and Duke-Elder’® have mentioned a 
similar pathological process in discuss- 
ing punctate cataracts, although nei- 
ther author believed that the changes 
were specific for Down’s syndrome. 
Their comments were apparently 
based on earlier published accounts of 
the pathology of punctate cataracts in 


1. Cogan DG, Kuwabara T: Pathology of cata- 
racts in Mongoloid idiocy: A new concept of the 
pathogenesis of cataracts of the coronary-ceru- 
lean type. Doc Ophthalmol 16:73-80, 1962. 

2. Pearce FH, Rankine R, Ormond AW: Notes 
on twenty-eight cases of Mongolian imbeciles: 
With special reference to their ocular condition. 
Br Med J 2:186-190, 1910. 

3. Igersheimer J: The relationship of lenticular 
changes to Mongolism. Trans Am Ophthalmol 
Soc 49:595-624, 1951. 


1042 


Arch Ophthalmol—Vol 96, June 1978 


conditions other than Down's syn- 
drome.** Cogan and Kuwabara, in 
1962, were unable to find any prior 
pathological description of the lens 
abnormalities in mongolism,' and 
their account is, to our knowledge, the 
only one in the literature since that 
time. 

Focal lesions did not seem to be 
more numerous with increasing age 
beyond adolescence, nor were they 
present in greater numbers in the 
patient with immature wedge-shaped 
cataracts. There was, in other words, 
no pathological indication that the 
changes were progressive in adult- 
hood and no reason to consider them 
precursors of more generalized corti- 
cal cataracts. These impressions 
gained from the pathological material 
are corroborated by previously pub- 
lished clinical observations on the 
occurrence and course of flake-like 
opacities in Down’s syndrome.** The 
absence of these foeal lesions in the 
lenses of patients less than 14 years of 
age also would be consistent with 
these clinical observations. The patho- 
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logical characteristics of the focal 
lesions unfortunately do not clarify 
the underlying pathogenesis of the 
lens opacities. 

Although abnormalities of the lens 
capsule do not appear to be character- 
istic of Down’s syndrome, they cannot 
be discounted altogether in the pathel- 
ogy of cataracts. The changes de- 
scribed by Cogan and Kuwabara in 
three somewhat diverse patients were 
striking. In at least two other 
instances aberrant formation of lens 
capsule has been observed with regu- 
larity. In Lowe’s syndrome, a reces- 
sive disorder of amino acid metabo- 
lism, cataracts occur in small, flat- 
tened lenses. The characteristic patho- 
logic change includes proliferation of 
the anterior lens capsule (Fig 7) with 
abnormal thinning of the capsule on 
the posterior surface of the lens.’ Also 
in the dominantly inherited Fraser 
cataract in mice, the main lens fiber 
mass undergoes degenerative changes 
in embryonic life and the anterior 
capsule thickens and proliferates post- 
natally, forming nodular excrescenses 
that protrude into the anterior cor- 
tex." It may be significant that both 
in Lowe’s syndrome and in the Fraser 
cataract the main lens fiber mass is 
congenitally abnormal and reduced in 
size, a circumstance that may induce 
the epithelial and capsular changes as 
secondary rather than primary phe- 
nomena. 


This study was supported in part by a grant 
from the Massachusetts Lions Eye Research 
Fund, Ine. 

The two lenses obtained from patients after 
intracapsular cataract extraction were provided 
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provided technical assistance. 
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sive types and (2) the rare dominant 
forms. Subsequently, the entity be- - 
came generally recognized but was 
described under a variety of names.** 
The recessive form was often asso- 


ciated with consanguinity of the 
parents. The rare autosomal dominant 


form (only eight pedigrees were 


known as of 1972Y was reported to be 
more often combined with other 
ocular or extraocular anomalies. There 
have been few histologic descriptions 
and, among those, the findings have 
been contradictory.’ 

In their 1968 report of the case of a 
10-year-old boy, Kenyon and Mau- 
menee” were the first to utilize elec- 
tron microscopy in the study of 
eorneal buttons from a patient with 
bilateral congenital corneal dystro- 
phy. The endothelium was absent, but 
the abnormalities in Descemet's mem- 
brane clearly indicated that it had 
been present. The stromal changes, 
however, were consistent with chronic 
corneal edema. The authors believed 
that a primary endothelial disease was 
the most probable reason for the 
congenital disturbance. This point of 
view was supported by later reports 
(eight light and/or electron micro- 


Scopic)'*?* and finally led to the estab- 


lishment of congenital hereditary en- 
dothelial dystrophy (CHED) of the 


cornea as a distinct entity. The so- 


called "congenital corneal edema": 
is probably a variant of this disease.” 
Even more recently, CHED has been 
classified under the general heading 
of congenital hereditary corneal dys- 
trophy (CHCD), in which the primary 


a true congenital hereditary stroma 






























distürbence is considered to > be endo- 
thelial i in all eases.*-** | 

A few reports in the NOM N 
however, suggest that there may. exist : 


dystrophy (CHSD) that is. distinct 
from CHED.'* While most o: 
these reports claim to show. by ght 
microscopy a normal endothelium and 
Descemet’s membrane and a fibrillar 
dissociation of the stroma, noneo 
authors had. examined eet sti 











met's) were indeed normal. In fac 

Bron and Tripathi in their ‘recent. 
review on corneal dystrophies'* ser- 
iously questioned the existence ofa. 
separate entity that may be properly 
termed CHSD. * 

The purpose of this article is to. 

present clinical and light- and elec- 
tron-mieroscopie findings in four pa- 
tients from two families with domi- 
nantly inherited bilateral congenital 
corneal clouding that we believe is a 
result of primary stromal disease, a 
true congenital hereditary stromal 
dystrophy (CHSD). Cases 2 to 4 are 
recent offspring of the well-known 
family described by Turpin and co- 
workers?  Dubois-Poulsen,;* Des- 
vignes and Vigo? and Grützner and 
co-workers,” the earlier part of the 
pedigree of which is also shown in 
Duke-Elder* (Fig 1). 


REPORT OF CASES 


Case 1: FAMILY 1.-The 6-year-old pa- - 
tient described’ here is the younger of two j 


Corneal CHSD—Witschel et al “ 








: > < bilateral. corneal clouding. 
^ period of observation the opacification had 














i e CHSD of the Cornea 


ee investigated Family 


brothers, each of whom was born with a 
During the 


shown no progression. The cornea always 
appeared of normal thickness and had a 
smooth, regular epithelium and a normal 
Descemet’s membrane and endothelium. 
The stroma, however, showed a rather 
diffuse “flaky” clouding, slightly more 
pronounced centrally than in the periphery 


ae . and more obvious in the anterier than in 
c the deep stroma (inset A, Fig 2). A pene- 


trating keratoplasty was done on both eyes 
by one of us (J.W.M.) when the patient was 
. 4 years old in January 1975. The corneal 
transplants healed without complications 
. and have since remained clear. By retinos- 
 €opy the refractive error was measured at 
—16.00 D sphere in each eye, and he had an 
alternating esotropia, a searching nystag- 
mus, and a prominent choroidal vascular 
pattern. No other abnormalities were 
found. 

The father was said to be normal. The 
mother of the patient, currently aged 33 
. years, and the older brother, aged 12, who 
were also born with bilateral cloudy 
-- corneas, had one penetrating corneal trans- 


^. plant at the age of 4 and the other at 6 


years of age. The grafts have remained 
clear. There has been no noticeable change 
in the cloudiness of the remaining periph- 
eral ring of the host corneas, which have 
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Identical Twins 


(2) Two Healthy Daughters 


1917 Year of Birth. 
. Fig 1.—Pedigree of family 2. Mother and cases 2 to 4 are outlined in the box in lower right corner. 


the same characteristies as those of our 
patient. Current visual acuity with best 


correction for the mother is 20/20-40 (right. 


eye), 20/400-- (left eye) (amblyopic), and 
for the brother, 20/100 (right eye), 20/80 
(left eye). The histologic materials from 
the mother and the oider son could not be 
obtained. 

CASE 2: FAMiLY 2.—(Born 1961, No. IV- 
16).—This 16-year-old girl is the oldest of 
four siblings, recent additions to a well- 
known pedigree (Fig 1). Three were born 
with bilateral diffuse corneal clouding. 
When first examined 5y two of the authors 
(H. W. and P. G.) at the age of 11 years, she 
showed a searching nystagmus and a slight 
alternating esotropia, Both corneas were of 
normal thickness and had a smooth 
surface; a normal epithelium; a thin, 
regular Descemet's membrane; and no 
apparent endothelial changes. The stroma 
showed a rather diffuse flaky clouding, 
slightly more prominent in the central 
cornea than in the periphery (Fig 3). Visual 
acuity was 20/200 (right eye) and 20/400 
(left eye). Except for a minute asymmetry 
of the face, no abnormalities were revealed 
by a thorough pediatric examination. In 
September 1972, when the patient was 11 
years old, a penetrating keratoplasty was 
done on the right eye, which improved the 


visual aeuity tc 20/100 in this eye. The 


graft became edematous and cloudy, but a 


second keratoplasty. performed nine 
months after the first has remained clear. 
There have been no changes in the 
remaining peripheral ring of the host 
eornea or in the left eye. 

Case 3: FaMiLY 2.—(Born 1964, No. IV- 
17)-This 13-year-old boy is the younger 
brother of subject 2. He was also born with 
bilateral corneal clouding, exhibiting ex- 
actly the same charaeteristics (inset, Fig 4) 
as those of his older sister. When he was 
first seen by two of us (H. W. and P. G.) at 
the age of 8, his visual acuity was 20/ 200 in 
each eye. He had a slight searching 
nystagmus and a latent alternating esotro- 
pia. A pediatric éxamination did not show 
any other abnormalities. A penetrating 
keratoplasty was done on one eye when he 
was 8 years old and on the other when he 
was 9. Both grafts have remained clear. 
The visual acuity has risen to 20/100 in 
each. eye. No changes could be observed in 
the remaining host. corneas. 


Case 4: Famiy 2.— (Born. 1967, No. We 28 


18).—This 9-year-old girl is the younger | 


sister of the patients in cases 2 and 3. 
When she was first seen by two of us (H. 


W. and P. G.) at the age of 5 years, she also 
suffered from a bilateral congenital stro- 
mal clouding, slightly more prominent than 


in her older brother and sister (Fig 5). Her 
| visual vacuity was 20/500 in.each eye. She 
! had an eee O and a slight 
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Fig 2.—Inset A, case 1, OD. Note smooth corneal surface with good light reflex. 
Opacificatier, dense centrally, accentuates normal corneal lamellae and becomes 
attenuated teward the limbus. Inset B, full thickness of cornea embedded in paraffin. 
Epithelial ame endothelial separations are artifactitious. There is widespread separation 
of the strome lamellae. Note endothelial nuclei where endothelium has come off and lies 
on flat (arrew . Main photo shows full thickness of cornea in an epoxy-resin embedded 
section Thes is generalized fine clefting of the stroma. Anterior third of stroma is more 
compact tham posterior two thirds. Epithelium, Bowman's membrane, Descemet's 
membrane. amd endothelium appear normal (inset A, clinical photo; inset B, Masson's 
trichrome, > 50; AFIP Neg 75-4738; main photo, paraphenylenediamine, x 120; AFIP 


Neg 75-75S2)(AFIP Neg 75-13884-1). 


searching ry- agmus but was otherwise 
normal. A pe=etrating corneal transplant 
was done at ages 5 and 6 on both eyes. Both 
grafts have -emainec clear. The visual 
acuity has improved to 20/100 in both 
eyes. 

THe Merare—(Born 1942, Ne. III-19).— 
The mother the three siblings in cases 2 
to 4 wes a= examined by two of the 
authors (H. ¥ and P. G.) at the age of 30. 
She had aS» been born with bilateral 
congenital ev31eal opéecifications and had 
had penetra-r-g keratoplasty on both eyes 
in France »* Dr Legrand frem Nantes 
when she wa. 14 years old. Recent visual 
acuity was X *200 in both eyes. There was 
an alternate esetropia. The grafts were 
totally c.ear{ “ig €). The remaining periph- 
eral rirg «f the host corneas showed 
normal epita« ium, Descemet’s membrane 
and endothelam, and a flaky cr feathery 
cloudy appe=ance of the strama, which 
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was more prominent in the most anterior 
layers. The histologic materials could not 
be obtained. 


MATERIALS 
AND METHODS 


Full-thiekness corneal buttons were ob- 
tained during keratoplasty from both eyes 
in cases 1, 3, and 4 and from the right eye 
in case 2. These were immediately fixed in 
ice-cold 2% buffered glutaraldehyde (both 
corneas, case 1; the failed graft of the right 
eye, case 2; and the right cornea, case 3) or 
in 10% buffered formalin (ie, approxi- 
mately 4% buffered formaldehyde solu- 
tion) (right cornea, case 2; left cornea, case 
3; and both corneas, case 4). The glutaralde- 
hyde-fixed buttons were bisected. Half was 
embedded in paraffin and the other half 
was cut meridionally into small strips, 
postfixed in chrome-osmium fixative (Dal- 
ton's) and embedded in epoxy resin. All 





Fig 3.—Case 2 (No. IV-16, Fig 1). Con- 
genital clouding of cornea in right eye of 
girl at age 11 years. Note accentuation of 
normal oblique anterior stromal lamellae. 


formaldehyde-fixed buttons were origi- 
nally embedded in paraffin. Representa- 
tive areas from the paraffin blocks were 
cut out, deparaffinized, and reprocessed 
for electron microscopy for purposes of 
comparison. 

The paraffin blocks were step-sectioned. 
The sections were stained by the following 
methods: hematoxylin-eosin, PAS, Mas- 
son's trichrome, aleian blue with and 
without hyaluronidase and sialidase, colloi- 
dal iron with and without hyaluronidase 
and sialidase, Verhoeff's elastica, Wilder's 
reticulum, and Congo red. Polarized light 
was also used for examination. The epoxy 
resin-embedded material was sectioned at 
1 » for light microscopy, and the sections 
were stained with toluidine blue, paraphe- 
nylenediamine, or toluidine blue—basic 
Fuchsin. Thin sections for electron micros- 
copy were stained with uranyl acetate and 
lead citrate. 


RESULTS 


The observations were so very 
similar in all eases that the light- and 
electron-microscopic findings are pre- 
sented as one composite description. 

Light-Microscopic Findings.—The 
corneal buttons were of normal thick- 
ness centrally, averaging 0.7 to 0.8 
mm on the glass slide and never 
exceeding 0.6 mm in the epoxy resin- 
embedded sections. A normal epithe- 
lium rested on an uninterrupted Bow- 
man’s membrane of normal thickness. 
There was a normal population and 
distribution of keratocytes. The stro- 
mal lamellae were separated from 


. each other in a regular manner, 


resulting in a fibrillary appearance 
(Fig 2, 7, and 8). This fine clefting or 
reticulation, seen in both epoxy resin- 
and paraffin-embedded sections, was 
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Fig 4.—Case 3 (No. IV-17, Fig 1). Inset, Reticular clouding of central cornea OS of boy at 8 years of 
age. Electron micrograph (OD) shows a portion of Bowman's layer (BL), beneath which compact- 
appearing lamellae are separated by loose lameliae composed of delicate filaments (AFIP Neg 77- 
2802-6, original magnification x 13,500). 


slightly more marked in the posterior 
two thirds of the stroma (inset A, Fig 
9; inset, Fig 10). Focally, each lamella 
appeared further separated into finer 
layers. No inflammatory infiltrations, 
vessels, or foreign materials could be 
seen in the stroma. Descemet's mem- 


brane appeared very regular, uninter- | 


rupted, and of normal thickness, and 
it was covered by a regular endothe- 
lium with a normal number and distri- 
bution of nuclei. Descemet's mem- 
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brane and endothelium were absent in 
the original corneal button from case 
2, apparently because of inappropriate 
handling. 

The special stains and the examina- 
tion by polarized light emphasized not 
only the normal qualities of epithe- 
lium, Bowman's and Descemet's mem- 
branes, and endothelium, but also the 
regular, fine, widespread clefting 
of the stromal lamellae. These 
techniques failed to show any other 
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abnormalities. 

Electron Microscopic Findings.—The 
corneal epithelium, its thin basement 
membrane, and Bowman's layer were 
all normal. The stroma showed 
marked pathologic changes. Lamellae 
of what seemed to be a normal 
arrangement of collagen fibrils were 
separated by layers, very "loose" in 
appearance (Fig 4, and 9 to 11). These 
loose zones were present throughout 
all levels of the corneal stroma. They 
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Po 
Fig 5.—Case 4 (No. |V-18, Fig 1} Slit lamp 
shows fine reticuletion of opaque cornea, 
OS, on a 5-year-old. 
a 
x 


Fig 8.—Ey» of mother (age 32 years) of 
subjects 2 to = Keratoplasty was done at 
age 14. Note persistent clouding of peri- 
pheral cornea. 


were composed cf collagen filaments 

" measuring ~150 A in diameter 
^"  throughcut the entire cornea; ie, about 
half the norma! diameter, haphazardly 
arrangec anc loosely embedded in an 
extremely lucent ground substance. 
(The norma! range of diameters is 
~190 A rear 3wwman's layer, ~240 to 
280 A in the ceeper stroma, and up to 
340 A near Lescemet’s memorane.?) 
Mere detailed examination of the 
normal-aopea-ig lamellae showed 
that they were also composed of 
abnormally tain (~150 A) collagen 
filaments, normally aligned and sepa- 
"1 rated by detectable interfibrillar ma- 
^ terials (presumab!y mucopolysacchar- 
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Fig 7.—Case 2, Anterior cornea shows 
normal epithelium and Bowman's mem- 
brane. Stroma has a generalized reticula- 
tion (AFIP Neg 76-10801, paraphenylene 
diamine, x 300). 





Fig 8.—Section through cornea illustrated 
in Fig 5. Note normal endothelium, Desce- 
met's membrane, Bowman's membrane, 
and epithelium. The stroma has a wide- 


spread reticulation (hematoxylin-eosin, 


x 110). 


ides). At the interface of the alternat- 
ing loose and tightly packed lamellae, 
the thin collagen filaments, in passing 
into the more tightly packed lamellae, 
lost their dense margins and seemed 
to be more diffusely related to the 
surrounding ground substance (inset 
B, Fig 11) The loose layers were 
broader in the posterior than in the 
anterior stroma. They were always 
closely related to keratocytes that, 
whether surrounded by or bordering 
on loose stroma, did not exhibit patho- 
logie changes of importance. Small 
patches of basement membrane-like 
material, seem normally in the corneal 
stroma, were also found in our 
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subjects, mostly in contact with the — . 
plasmalemma of a keratocyte and | 
always on the side where the cell was 3 
adjacent to a lamella of tight 
appearance (Fig 9). Descemet's mem- E 
brane was of normal thickness (Fig 10 = 
and 12) and was homogeneous in E. 
appearance. In none of the cases, 
however, was the characteristic band- 4 
ing of the anterior portion seen. In e 
most areas the corneal endothelium ' 
was of normal thickness and ap- p 
pearance. The cells were of normal a 
arrangement with interdigitating cell 
membranes and apical junctional at- 
tachments. Foeally, a few endothelial 
cells were swollen and disrupted but 
were in proper contact with neigh- 
boring cells. 

The findings in the corneal buttons 
originally embedded in paraffin and 
reprocessed for electron microscopy 
were the same as just described, — 
except for some artifacts of fixation — 
and processing. i $ 

Light- and electron-microscopic ex- 
amination of the failed graft in case 2 
showed a severely diseased and atro- 
phic endothelium, an abnormally 
thick, multilayered Descemet’s mem- 


brane, and stromal and epithelial 3 
changes consistent with corneal ede- — — 
ma. No stromal changes equivalent to * 
CHSD could be found. The donor 
button had been taken from a 72-year- 
old person. 4 


COMMENT 


Since it has become apparent that 
congenital endothelial disease of the 
cornea can manifest itself by a variety 
of clinical and histopathologic fea- 
tures, ophthalmologists tend to con- 
sider endothelial dysfunction as the 
primary cause of all hereditary con- 
genital corneal dystrophies. We be- 
lieve, however, that the pathologic 
changes found in our cases represent a 
true congenital hereditary stromal 
dystrophy. There are enough differ- 
ences, both clinical and histopatho- 
logic (Table), to justify a clear separa- 
tion of this entity from all cases of 
CHED. In CHED the patient’s cor- 
neas typically show a progressive 
ground-glass opacification with an 
irregular epithelial surface, epithelial 
edema, thickening of the stroma up to 
four times normal, and pathologic 





Corneal CHSD—Witschel et al 1047 





u T 
e Y UCyt*eAY Y Oe 


^om 
* 
* 


AN 


s $ ; he *. 
, me 
* ^ , 
cO sek PS "t 





Fig 9.—Case 1, Posterior stroma. Inset A, Diffuse, extensive clefting of posterior stroma. 
Descemet's membrane and its endothelium are normal. Foci of swollen endothelial cells 
are considered artifactitious. Main photo shows keratocyte extending widely through 
zone of widespread, disorganized loose filaments that lie between two lamellae that 
appear superficially normal. Note patches of homogeneous material lying along kerato- 
cyte plasmalemma in close relationship to normal-appearing adjacent lamellae. Inset B, 
Filaments at higher magnification in cross section. Filaments invariably show a lucent 
center, suggesting a tubular structure (inset A, toluidine blue-basic fuchsin-epoxy resin, 
X300; AFIP Neg 75-4872, main photo, x22,000; inset B, x44,000) (AFIP Neg 


75-13884-3). 


changes in Descemet's membrane. In 
marked contrast to CHED, the corneal 
changes in CHSD are stationary and 
consist of a flaky or feathery clouding 
of the stroma (which is of normal 
thickness), a smooth epithelium, and a 
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relatively normal Descemet's mem- 
brane and endothelium. Histologi- 
cally, the differences become even 
more evident. Typical changes in 
CHED are edema of the epithelium; 
discontinuity of the basement mem- 


rc 


brane; irregularities, interruptions, 
and scarring of Bowman's layer; and 
irregular arrangement of the stromal 
collagen fibrils, which are either of 
normal or greatly increased diameter 
and are separated by interfibrillar 
lakes and pools of fluid of varying 
size. The latter produce gross inhomo- 
geneities in the stromal lamellae, a 
deposition of granular material be- 
tween the fibrils, and degeneration of 
keratocytes.'^*'*?^? These changes, 
considered to be degenerative in 
nature and secondary to chronic 
edema, can be found in a variety of 
diseases.*':* In contrast, the histologic 
findings in CHSD are entirely con- 
fined to the stroma, while the epithe- 
lium, basement membrane, and Bow- 
man's layer are normal. The stromal 
changes consist of a very peculiar 
arrangement of tightly packed lamel- 
lae having highly aligned collagen 
fibrils of unusually small diameter, 
alternating with obviously abnormal 
layers consisting of loosely and hap- 
hazardly arranged collagen fibrils of 
approximately half the normal diame- 
ter. To the best of our knowledge, 
changes such as these have not been 
reported in connection with any other 
corneal dystrophy. There are even 
more important differences, however, 
in the endothelium and Descemet's 
membrane. In CHED the endothelium 
is described as either atrophic or 
absent, at least focally, or as exhib- 
iting fibrocytic or epithelial character- 
istics. Descemet’s membrane is either 
thickened or is composed of abnormal 
layers. While the anterior banded 
portion is typically unremarkable,” 
there is a thickening and disorga- 
nization of the posterior part of 
Descemet's membrane with à trans- 
formation into a more fibrous type of 
basement membrane.'*5* Such mor- 
phologie disturbances of Descemet's 
membrane clearly imply a functional 
disturbance of the endothelium that 
produces it, whether or not there is 
demonstrable morphologic change in 
the endothelial cell. In our cases, 
however, the endothelium was contin- 
uous and regular, with the exception 
of a few swollen cells, an artifact 
caused by handling or fixation. The 
posterior layer of Descemet’s mem- 
brane was normal and of regular 
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Fig 10.—Csse 3, CD of 8-year-old. Inset shows widespread reticulation of deepest 
stroma! lamellae Desceme:*'s membrane and its endothelium are normal. Electron 
micrograph (X= 7,000) shows a normal endothelium, a normal Descemet's membrane 
(except for lac of prominent banding), and both compact and loose adjacent stromal 


lamellae (AF IP Meg 77-2802-7). 


thickness, anc exhibited the homogen- 
eous, typical z»pearance of thick base- 
ment mer brzne. The only difference 
as compared with Descemet's mem- 
brane of normalcorr eas of similar age 
was the lack «f anterior banding, the 
possible reason for which will be 
discussed later. One could argue that 
the stromal dhanges in our subjects 
might be due 0a mild or early corneal 
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edema, thus attributable to a primary 
endothelial dysfunction. The basic 
differences between the pathologic 
changes of the stroma in our subjects 
and of corneal edema in general, plus 
the fact that typical stromal changes 
can be found in a newborn baby with 
CHED": while the stromal alterations 
in our subjects persisted without any 
change for up to 11 years, both 


strongly indicate that CHSD is a sepa- 
rate entity. 

The essential feature of CHSD 
appears to be a disorder in stromal 
fibrillogenesis. It is now generally 
accepted that the aggregation of the 
procollagen molecules into different 
kinds of filaments, fibrils, and fibers 
occurs just outside the cell under the 
influence of the surrounding milieu. 
In the cornea the size, shape, and 
arrangement of the collagen fibrils 
are dependent on the composition of 
the acid mucopolysaccharides of the 
stroma.? Variations of the normal 
composition in different areas of the 
cornea? or during wound healing* 
lead to the production of more irregu- 
larly arranged and coarser collagen 
fibrils. It seems very likely that in our 
patients the existence of filaments of 
narrow diameter in two separate 
types of lamellar groupings, either 
tightly packed or loosely and haphaz- 
ardly arranged, also reflects an 
underlying disturbance of the compo- 
sition and distribution of acid muco- 
polysaccharide. The alternating ar- 
rangement of dense and loose lamel- 
lae, along with their differences in 
refractive index, leads to light scat- 
tering and opacification. The flaky or 
feathery appearance of the stroma, 
more noticeable in the anterior layers, 
thus results from exaggeration both 
of the normal slight opacification of 
the stromal lamellae and of the 
normal histologic differences between 
anterior and posterior stromal 
layers.” It should be mentioned that 
in lattice and granular dystrophies of 
the cornea, where filaments are also 
present in a range of diameters 
smaller than 150 A, the filaments are 
packed in quite different and charac- 
teristic ways for the specific dystro- 
phy.** 

Reference was made earlier to 
possible explanations for the lack of 
anterior banding of Descemet’s mem- 
brane in our cases, and these explana- 
tions will now be presented. In 
embryologic development the elabora- 
tion of acid mucopolysaccharides pre- 
cedes that of corneal fibrils.’ It is also 
during early development, ie, during 
the first 20 weeks, that the banded 
portion of Descemet's membrane is 
produced.*!** The banding in normal 
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Fig 12.—Endothelium and Descemet's 
membrane, case 1. Endothelium appears 
relatively normal. Note apical junctional 
attachment (arrow) between adjacent 
celis. Descemet's membrane is of normal 
thickness for age. Banding is hardly 
perceptible. Fine filaments in disarray (f) 
are present in adjacent stroma as are a 
few patches of filamentous basement 
membrane  (AFIP Neg  75-13884-6, 
x 18,000). 


Fig 11.—Case 1. Inset A shows normal epithelium and Bowman's membrane. Anterior 
stroma shows clefting that is diffuse and exceedingly fine. Main photo shows a sample of 
anterior stroma. Normal-appearing lamellae are interlaced with areas of discrete, 
delicate filaments in less ordered arrangement (loose areas between arrows). A 
keratocyte (above) lies in a zone of looseness. Inset B shows the filaments in longitudinal 
and cross section. In lower part of inset B, filaments appear to lose their identity in a 
mass of interfibrillar substance (arrows) (inset A, AFIP Neg 75-4867, toluidine blue-basic 
fuchsin-epoxy resin, x 300; main photo, x 25,000; inset B, x 30,000) (AFIP Neg 75- 
13884-2A). 


Comparison of Features of CHED and CHSD 







Clinical characteristics Bilateral Bilateral 
Inherited Inherited 
Present at birth, progressive disease with Present at birth, mostly stationary disease with no 
epithelial changes epithelial changes 








Cornea of normal thickness 
Cornea of normal thickness 


Thickened cornea 
Thickened cornea (edema) 











Histologic findings 










Secondary changes in epithelium and Bowman's No secondary changes in anterior layers 
membrane 
Stroma, collagen fibrils of normal diameter or Stroma, uniform distribution of loose and compact 
large diameter separated by irregular lakes of lamellae composed of collagen filaments of small 
fluid; no apparent relationship to keratocytes diameter; the loose lamellae are always related to 
a keratocyte 
Secondary changes in Descemet's membrane Essentially normal Descemet's membrane 





(thickening); homogeneous and cr fibrous 
basement membrane 
Abnormal endothelium (by function) 






Normal endothelium (by function) 








yes is not always clearly 
L. Nemmal stromal fibrillogen- 
mt to be dependent on a 
asd endothelium.’ The 
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both families the inheritance was 
autosomal dominant. 
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Congenital Syphilis of the Eye 


With Lens Involvement 


Francisco Contreras, MD, Jose Pereda, MD 


e Pathological examination of a girl 
with congenital syphilis revealed a focal 
granulomatous reaction involving the an- 
terior uvea and lens. Krajian’s (silver) 
stain exhibited spiral forms that were 
morphologically compatible with Trepo- 
nema pallidum within the lens cortex. 
These findings have been rarely reported 
in early congenital lues. 

(Arch Ophthalmol 96:1052-1053, 1978) 


he histological ocular lesions in 

congenital syphilis are not com- 
monly mentioned in the current litera- 
ture. We present a case of an 
unusual iridolenticular granuloma in a 
syphilitic newborn. 


REPORT OF A CASE 


A 2.32-kg girl was born on Oct 24, 1971 at 
the Maternity Hospital in Lima, Peru, 
after 35 weeks' gestation. She had an 
opaque, gray mass in the left pupil, and 
erythematous maculae on the entire body, 
particularly on the face. Twenty-four hours 
after her birth, the girl had notable jaun- 
dice of the skin and mucosa. Results of 
serological tests given to the child's mother 
were positive (VDRL test for syphilis, 3+ 
and quantitative Kahn’s test, dilution, 
1:32). The girl died three days after birth. 
The main autopsy findings were: hepato- 
splenomegaly, fibrosis of the pancreas, and 
pulmonary hemorrhage. 


OCULAR PATHOLOGICAL 
FINDINGS 
Macroscopic Examination 


The left globe measured 
17 x 17 x 16 mm, with 3 mm of optic 
nerve attached to the sclera. The 
cornea measured 9 x 85 mm. The 
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anterior pole transilluminated poorly. 

The eye was sectioned horizontally. 
The anterior chamber was partially 
filled with a white material that occu- 
pied the pupillary space and was 
adherent to the anterior pole of the 
lens and the central part of the iris. 
The iris-lens diaphragm was displaced 
anteriorly. Retinal folds were present. 
The sclera and optic nerve-head were 
normal. 


Light Microscopic Examination 


Bowman's membrane was discon- 
tinuous in some sectors, and chronic 
inflammatory infiltrates in the ante- 
rior layers of the central corneal 
stroma were seen. The anterior cham- 
ber was narrow and filled with fibrin- 
ous exudate and inflammatory cells. 

The iris exhibited peripheral ante- 
rior synechiae to the trabecular mesh- 
work (Fig 1) and posterior central 


synechiae to the lens (Fig 2). In the - 


latter area, a dense, inflammatory 
exudate that covered the pupil and 
involved the anterior pole of the lens 
was observed. The lens capsule was 
ruptured. There were numerous poly- 
nuclears, macrophages, lymphocytes, 
and plasma cells surrounding a necrot- 
ic focus. Krajian's stain showed a 
large number of spiral forms within 
the lens cortex that were morphologi- 
cally compatible with Treponema pal- 
lidum (Fig 3). 

The iris stroma showed vascular 
congestion and chronic inflammatory 
cell infiltration (Fig 4). The ciliary 
body showed inflammatory infiltra- 
tion, hemorrhage, and splitting of the 
nonpigmented epithelial layer at the 
pars plana. The vitreous base exhib- 
ited ‘moderate inflammatory infiltra- 
tion and hemorrhage. In the choroid, 
the inflammatory response was less 
intensive. The retina presented some 
folds, vascular congestions, and local- 
ized hemorrhages. 


COMMENT 


The most frequent clinical manifes- 
tations of early congenital syphilis 
include "salt and pepper” chorioretini- 
tis.^ Less frequent involvement of 
the cornea, iris, and ciliary body are 
reported.’ Duke-Elder' quotes several 
publieations from the middle of the 
19th century that call attention to the 
acute iridocyclitis as a clinical mani- 
festation of congenital syphilis, in- 
cluding the presence of exudative 
membranes that occlude the pupil. 

In this century, Igersheimer* 
pointed out the iritis of the newborn 
as a sign of congenital syphilis. This 
iritis usually is mild, with little 
inflammatory reaction, and may be 
overlooked by the clinician. Iger- 
sheimer mentions two clinicopatho- 
logical cases of patients similar to 


ours. These patients were 4- and 6- 
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Fig 1.—Peripheral anterior synechia of iris. 
Chronic inflammatory exudate in anterior 


and posterior chamber 


eosin, x 40) 
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Fig 2.—Focal necrotic inflammatory reac- 
tion occluding pupil with lens cortex 
involvement. Central posterior synechia of 
iris (hematoxylin-eosin x 4). 


. OE — — month-old syphilitic infants with 
aa ies 5 ae | I d ~ — gray-yellow pupillary masses, narrow 
pU, NEL i anterior chambers, and ocular hyper- 
tension. In one of these eyes, Iger- 
sheimer performed an Elliott filtering 
procedure, followed some months later 
by phthisis bulbi. In both cases, the 
eyes were enucleated. On pathological 
examination, the eyes had marked 
chronic inflammatory pupillary mem- 
branes with iris stroma involvement. 
In the eye on which operation had 
previously been performed the lens 
capsule was ruptured, and the cortex 
showed inflammatory infiltration. 

Friedenwald, in routine postmor- 
tem examination of 175 newborn or 
stillborn infants, found 30 cases of 
congenital syphilis. In nine of these 30 
infants, ocular inflammatory lesions 
were found. In five of these nine 
cases, the anterior uvea was involved. 
Interestingly, Friedenwald found spi- 
rochetes in only two cases, along peri- 
vaseular sheathing of the penetrating 
vessels of the sclera at the ciliary body 
level. 

The present case shows the inflam- 
matory lesions in early ocular con- 
genital syphilis with involvement 
mainly in the anterior uvea. There is a 
focal granulomatous reaction in the 
Fig 3.—Numerocs spirmchete-like forms in lens cortex. Small portion of lens capsule can pupil, with rupture of the lens capsule 
be seen (Krajiar’s stan, x 400). and the presence of numerous spiro- 
chetes in the lens cortex. 
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Adult Cystinosis 


A Case Report 
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Michael J. Dodd, MD; Sharon M. Pusin, MD; W. Richard Green, MD 


€ A 41-year-old man, referred because 
of the suspicion of retinal detachment, 
was found to have retinoschisis, moder- 
ately severe renal disease, and adult 
cystinosis with crystals in the cornea and 
conjunctiva. Conjunctival crystals were 
demonstrated by light and electron mi- 
croscopy, and chemical analysis con- 
firmed the presence of excessive amounts 
of cystine. Studies of renal tissue showed 
changes that were interpreted as being 
due to hypertensive vascular disease. 
Light and electron microscopic examina- 
tion of kidney tissue showed no cystine 
crystals, and chemical analysis indicated 
only trace amounts of cystine. 

(Arch Ophthalmol 96:1054-1057, 1978) 


[pe is a rare congenital 
disorder of amino acid metabo- 
lism characterized by the widespread 
intracellular deposition of eystine 
crystals in body tissues. The precise 
biochemical defect is not known but it 
is believed to be primarily a lysosomal 
disease.’ Three types of cystinosis 
have been described in the literature. 
The childhood type (nephropathic) is 
the most common form and is charac- 
terized by renal rickets, growth retar- 
dation, progressive renal failure, and 
death, usually before puberty.’ It is 
recognized to have an autosomal- 
recessive pattern of inheritance.* Cys- 
tine crystals have been found in 
spleen, liver, lymph nodes, bone mar- 
row, and leukocytes, and also in iris, 
ciliary body, choroid, retinal pigment 
epithelium, and the pial septa of the 
optic nerve.’ In addition, by slit-lamp 
examination cystine crystals can be 
seen in the corneas of patients with 
the childhood disorder.* These corneal 
crystals were first described by Bürki 
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in 1941 in a boy with cystinosis.' Addi- 
tional ocular findings include patchy 
depigmentation of the retinal pig- 
ment epithelium in the far periph- 
ery** and mottled Gepigmentation of 
the macula.’ 

The second type is known as adoles- 
cent cystinosis and was first described 
by Goldman et al* in 1971. This type is 
characterized by onset in the first or 
second decade, a mild nephropathy 
with diminished life expectancy, and 
the characteristic corneal and conjunc- 
tival cystine deposits, but absence of 
retinopathy." Inheritance is believed 
to be autosomal-recessive.* ° 

This third type of cystinosis is 
known as adult cr benign cystinosis. 
This type was first described in 1957 
by Cogan et al. It is characterized 
only by mild symptoms of photo- 
phobia and is frequently diagnosed by 
routine ophthalmologic examination 
when the typical corneal crystals are 
noted. There is no renal disease’ and 
no ophthalmoscopic abnormalities 
have been described. The age range is 
from the late teens to the 50s. There is 
no known hereditary pattern, and life 
expectancy is believed to be normal. A 
review of the literature disclosed that 





Fig 1.—Slit-lamp photograph of cornea 
showing numerous refractile cystine crys- 
tals in outer third of stroma. 


at least nine cases of adult cystinosis 
have been reported.' ^? 

This report describes a patient with 
the characteristics of adult cystinosis, 
with two additional unusual features. 


REPORT OF A CASE 


A 41-year-old man with no ocular symp- 
toms was found to have what was thought 
to be a retinal detachment of the right eye 
when examined by an internist during the 
course of an employment physical exami- 
nation. Ophthalmologic examination 
showed a visual acuity of 20/20 in both 
eyes. Fine, sparkling, refractile, crystalline 
deposits were noted in the anterior stroma 
centrally and throughout the full thickness 
of stroma peripherally in both corneas (Fig 
1) and the deposits were also scattered 
throughout the conjunctiva. On question- 
ing, the patient admitted to mild symp- 
toms of photophobia requiring sunglasses 
on bright days. Ophthalmoscopic examina- 
tion of the right eye showed an area of 
senile retinoschisis with a large hole with 
rolled-up edges of the outer layer of retina 
in the superior temporal quadrant (Fig 2). 
The retinal vessels in the area of retinos- 
chisis did not appear sclerotic and there 
were no small white spots in the inner layer 
of the retina.'* A few areas of paving-stone 
degeneration were located inferotemporal- 
ly. There were no peripheral or macular 





Fig 2.—Appearance of retinoschisis with 
focus on inner layer. Darker central area 
represents hole in outer retinal layer with 
rolled margin (arrows). 
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abnormalities cf the retinal pigment 
epithelium. Ophehalmoscopy of the left eye 
showed no abnermalities. Visual field 
examination of tne mgkt eye showed an 
absolute infer nssal field defect with 
sharp beundari-s (Fig 3). The visual field 
examination of the le^t eye was full and 
normal. 

Further medeal nistory indicated that 
the patent wa. being treated for hyper- 
tension by anis =amily physician. After the 
ophthalmologic 2xam:ra-ion he was tested 
for the possibiF-r tha. the cystinosis was 
causing renal damage and secondary 
hypertensien. General physieal examina- 
tion indicated s well-developed white man 
whose height was 1.8 m (5 ft 11 in) and 
weight was 875 kg 195 lb). The blood 
pressure was 1-571095 mm Hg. Laboratory 
studies of the =rum sacwed the following 
values: sod. um. 141 m Ec /liter; chloride, 99 
mEqAiter; pot.ssium, 3.6 mEq/liter; car- 
bon dioxide, 31 ~Eq/licer; glucose, 109 mg/ 
100 ml; serum«ea nitrogen, 86 mg/100 ml; 
creatinine, 25 mg. 10) ml; uric acid, 9.8 
mg/106 m trelycerides, 176 mg/100 ml; 
albumin, 4.2 gr-/100 ml; globulin, 2.3 gm/ 
100 ml laetie Behydregenase, 163 y/liter; 
SGOT, 26 u/lier; SGPT, 15 p/liter; and 
alkaline phosp! atase, 42 u/liter. The crea- 
tmine dearanc= was 5» ml/min (normal, 70 
to 138). and th= ?4-hoar urine protein was 
2.364 mg morral, 0 *o 70). The serologic 
test for syphil= was rezative. A complete 
blood cell coumt was normal. Urinalysis 
disclosed a spcciàe gravity of 1.019, and a 
pH of 5.6( The urine was negative for 
glucose, blood, and aeetone and was posi- 
tive for proter. No cystine crystals were 
seen ir a routne urine specimen. A quali- 
tative measure for cystine in the urine was 
negative. An mtrevencus prelogram was 
nerma.. Serum prozein electropheresis was 
norma. Cystir= crystals were identified in 
the ecnjunctim, as described below. In 
addition, 2 pesevtaneous renal biopsy was 
performed to ieterm me the nature of the 
renal disease and whether any cystine 
crystals were leposited in the kidney. 

The patent thas five ehildren: two males 
and three ^em ies, ranging in age from 7 to 
19. Albof the dffsprinz were examined and 
found to kave-19 crystals in the cornea or 
conjunctiva. T-e twe scns, aged 13 and 14, 
had smgle pe-cpherai albinotic spots but 
were otherwi= normal 


RESULTS 


Conjuncti>al ard renal biopsies 
were processed in zn identical fashion 
as follows: “resh tissue was frozen, 
sectioned, ard sta: med with hematoxy- 
lm-eosin with little or no exposure to 
water. Micreeopicexamination of the 
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~ stained frozen sections of conjunctiva 


showed typical hexagonal, refractile, 
crystalline structures ^ scattered 
throughout the conjunctival stroma 
(Fig 4). Routine histologic processing 
resulted in loss of some of the crys- 
tals. 


105 90 
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Microscopie examination of frozen 
sections of the kidney tissue showed 
nonspecific glomerular basement 
membrane thickening. No cystine 
crystals were identified in the frozen 
sections. Another portion of the 
kidney biopsy specimen was fixed in 


Fig 3.—Visual field shows absolute scotoma in inferonasal quadrant corresponding to 


area of retinoschisis in right eye. 





Fig 4.—Light microscopy shows scattered refractile crystalline deposits of cystine 
throughout conjunctival stroma (frozen section, hematoxylin-eosin, x 900). 
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Fig 5.—Macrophage in substantia propria of conjunctiva, with numerous intracytoplasmic cystine crystals 
(asterisks) bound by single membrane (circle and inset) ( x 8,000; inset, x 20,000). 





Fig 6.—Ultrastructural appearance of glomerular capillary with moderately thickened basement membrane nt 
(asterisks) ( x 6,000; inset, x 48,000). 
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graphs of the kidney tissue showed no 
evidence of cystine crystals (Fig 6). 

The cystine content of the skin 
fibroblasts and leukocytes was not 
measured in this patient. 


COMMENT 


This patient presents several inter- 
esting clinical features of the adult 
form of cystinosis. 

The patient was referred for evalu- 
ation of another ocular problem and 
was discovered coincidentally to have 
cystinosis. This illustrates the impor- 
tance of careful slit-lamp examina- 
tion, since cystinosis is one of the 
several metabolic diseases that can 
first be diagnosed by an ophthalmol- 
og ist. 

Asymptomatic senile retinoschisis 
may occur in about 7% of the general 
adult population over the age of 40 
years.'*'"" Secondary retinoschisis has 
been reported in association with a 
variety of disorders," including retro- 
lental fibroplasia, Coats’ disease, ret- 
inal angiomatosis, and others. We 
were unable to find any previous asso- 
ciation of retinoschisis with cystinosis 
(although other retinal anomalies are 
seen in cystinosis"); and in the nine 
patients reported with the adult form 
of cystinosis, no retinal abnormalities 
of any kind were reported. But it is 
doubtful that there is any causal rela- 
tionship between the cystinosis and 
the retinoschisis in our patient. 

No renal disease has been reported 
in patients with the adult form of 
cystinosis. Our patient has hyperten- 
sion and moderately severe renal 
disease. Renal biopsy had been done 
previously on only one patient with 
the adult form of cystinosis." No 
cystine crystals were found in that 
specimen, but no electron microscopic 
or biochemical studies were per- 
formed. Biochemical analysis and 
electron microscopy of our patient’s 
kidney specimen suggest that cysti- 
nosis was not related to the renal 
disease or hypertension. In addition 
the characteristic changes of polykar- 
yocytosis of the glomerular epithe- 
lium*' that are seen in the childhood 
type of cystinosis were not seen in our 
patient’s renal tissue. 

Electron microscopic and biochem- 
ical studies of the conjunctiva con- 





firmed that cystine was present in the - 
specimen. 

The children of this patient are free 
of cystinosis. 


Robert I. Levy, MD, performed the renal ` 
biopsy. 2 

Kim Solez, MD, performed the immunologie | 
studies. E | 

Joseph D. Schulman, MD, and David Towne 
performed the chemical analysis of the kidney - 
tissue. 


References 


1, Wong VG, Kuwabara T, Brubaker R, et ak 
Intralysosomal cystine crystals in. cystinosis. 2 
Invest Ophthalmol 9-83-88, 1970, ^ 

2. Schulman JD, Wong VG, Olson WH, et al: 
Lysosomal site of erystalline deposits in ysti- 
nosis as shown by ferritin uptake. Arch Pathol. 
90:259-264, 1970. 

3. Seriver CR, Rosenberg LE: Amino Acid 
Metabolism and Its Disorders. Philadelphia, WB 
Saunders Co, 1978, vol 10, pp 222-224. 

4. Schulman JD: Cystinosis A review. Scott 
Med J 20:5-18, 1975. ; od 
5. Sanderson PO, Kuwabara T, Stark WJ, etak: 
Cystinosis, Arch Ophthalmol 91:270-274, 1974, — 

6. Francois J, Hanssens M, Coppieters. R, et ak: 
Cystinosis: A elinieal and histopathologic study. B 
Am J Ophthalmol 73:643-650, 1972. DS 

7. Bürki E: Ueber die Cystinkrankheit . im... 


Kleinkindesalter unter besonderer Berüchsichti- ^ ' 


gung des  Augenbefundes. 
101:257-272, 1941. 

8. Wong VG, Lietman PS, Seegmiller IB 
Alterations of pigment epithelium in cystinosis, —- 
Arch Ophthalmol 77:361-369, 1967. | ; 

9. Goldman H, Seriver CR, Aaron K, et "ak X 
Adolescent. cystinosis: Comparisons with infan- 


Ophthalmologica .. - 


tile and adult forms. Pediatrics 4979-988, — 


1971. a 
10. Zimmerman TJ, Hood CI, Gasset AR; “Ad- ~ 
olescent” cystinosis. Arch Ophthalmol 92:265-268, ` 
1974, 

1l. Cogan DG, Kuwabara T, Kinoshita J, et al: 
Cystinosis in an adult. JAMA 164:394-396, 1957. 

12. Lietman PS, Frazier PD, Wong VG, et al: 
Adult cystinosis: A benign disorder. Am J Med 
40:511-517, 1966. — | 

13. Brubaker RF, Wong VG, Schulman JD, et 
al: Benign cystinosis. Am J Med 49:546-550, 
1970. 

14. Kraus E, Lutz P: Ocular cystine deposits in 
an adult. Arch Ophthalmol 85:690-694, 1971. 

15. Giles CL, Wong Vt: Occurrence of adult 


cystinosis in childhood. J Pediatr Ophthalmol . 


6:195-197, 1969, NE 

16. Shea M, Schepens CL, Von Pirquet SR: 
Retinoschisis. Arch Ophthalmol 63:1-9, 1960. 

17. Wong VG, Schulman JD, Seegmiller JE: 
Conjunetival biopsy for the biochemical diagnosis 
of cystinosis. Am J Ophthalmol 70:278-281, 
1970, 

18. Byer NE: Clinical study of senile retinos- 
chisis. Arch Ophthalmol 19:36-44, 1968. | 

19. Byer NE: The natural history of senile 
retinoschisis. Trans Am Acad Ophthalmol Oto- 
laryngol 81:458-471, 1976. 

20. Straatsma BR, Foos RY: Typical and retie- 
ular degenerative retinoschisis. Am J Ophthal- 
mol 75:551-575, 1913. 

21. Spear GS, Slusser BJ, Schulman JD, et al: 


Polykaryoeytosis of the visceral glomerular ne 
epithelium in cystinosis with description of an = 


unusual clinical variant. Johns Hopkins Med J 
129:83-99, 1971. . 


Adult Cystinosis—Dodd et al 1057 | 











Surgical Techniques 


| h J  pithophyslologic changes that 
d to involutional entropion are dis- 
cussed. The Quickert entropion operation 
ves good results because it rectifies the 
effec tot enophthalmos; it restricts the 
upward. movement of the presepial mus- 
ele; it repairs the relaxation or disinsertion 
of the lower eyelid retractors; and it 
: -corrects the buckling of the upper tarsal 
- border. Using this procedure, the recur- 
< rence rate of 3.7% is comparable with that 
E of other procedures. 

= (Arch Ophthalmol 96:1058-1064, 1978) 






























2 Lo wrote in 1909: “Ectropion 
` £4 and entropion of mild degree are 

$0 inefficiently remedied by our pres- 
ent operative measures that I have 
thought it desirable to present to the 
profession a simple procedure I have 
used for many years and from which I 
have never yet failed to secure the 
. desired results." This statement sum- 
A marizes the claims of most subsequent 
authors when describing their favored 


of which, however, are usually unsub- 
Stantiated by any follow-up studies. 
. We review the current concepts of 
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-A Review With Evaluation of a Procedure 


"J. Richard O. Collin, FRCS, J. Earl Rathbun, MD 


involutional entropion and show how 
these concepts support the operation 
described by Quickert? for which 
follow-up studies are now presented. 


PROCEDURE 


After the installation of topical 0.5% 

proparacaine hydrochloride in the conjune- 
tival sac, the lower eyelid is infiltrated 
subcutaneously and saneonjunctivally with 
a solution of 1% lidocaine (Xylocaine) 
hydrochloride containing 1:100,000 adrena- 
lin. A full-thickness vertical incision is 
made perpendicular to the eyelid margin, 
starting one quarter of the eyelid-length 
medial to the lateral eanthus (Fig 1 and 2). 
This incision is extended to the inferior 
border of the tarsus. Scissors are preferred; 
however, the lid margin incision may be 
started with a knife. 
.. A second full-thickness eyelid incision is 
made horizontally from the inferior aspect 
of the initial incision. This second incision 
should be just inferior to the tarsal edge 
and is carried medially to a point inferior 
to the punetum. | 

A third incision is carried directly later- 
ally from the inferior aspect of the initial 
incision to the lateral orbital rim. This 
incision does not follow the inferior tarsal 
edge. The medial flap of eyelid is then 
lapped over the lateral flap of tissue and 
tightened to give moderate tension. One 
must not allow the lid margin to drift 
inferior to the limbus because this causes 


an excessive amount of lid margin to be 
excised. The point where the lid margin of 
the medial flap meets the edge of the 


lateral flap is marked. 
The fourth incision is made at the point 


marked on the medial flap vertical to the .— 
eyelid margin and is carried to the inferior | 


tarsal border where it joins incision 2. 
Thus, a rhomboid of full-thickness eyelid 
is excised. The tarsal borders are then 
approximated with three 5-0 chromic, 
catgut sutures. The skin and eyelid margin 
are closed with interrupted 7-0 silk sutures. 
The horizontal incision that now remains is 
closed with three 5-0 chromic, double- 
armed, mattress sutures. These are placed 
through the conjunctiva and lower eyelid 
retractors below the horizontal incision, 
and then are brought through the orbicu- 
laris muscle and skin above the incision. 
The two arms of the suture should be 
placed 2 to 3 mm apart and tied firmly 
without bolsters. If the orbieularis muscle 
is hypertrophic, a strip of muscle may be 
excised along the inferior skin edge. The 
skin incision is then closed with 7-0.silk 
sutures. If an excess amount of skin is 
present, it can be excised by extending the 
lateral part of the horizontal incision infe- 
riorly at a 45° angle through skin only. The 


skin is then undermined, pulled superiorly . 

















and laterally, and the excess is excised. S. 2 


while the patient looks up. One or two eye 





pads are then applied to give moderate ` 


pressure for 24 hours: A metal shield should. 


be worn at night for two weeks. Antibiotic 
ointment is applied twice a day, starting 24 
hours after surgery. "The skin sutures are 
removed six to seven. days postoperatively. 


The three catgut. mattress sutures are - 


removed at three weeks if they have not 


loosened or fallen out before that time. 





den, 
EYES 


Fig 1—A Lowercase a and a’ indicate vertical incisions; b to b', horizontal 
incision; c. full--hickness excision. d, redundant skin excision. B, Lid margin edges 
overlappet for 2xcision cf block "c" at a’. C, Tarsoconjunctival closure at 1; skin 
closure a 2; herzontal mattress suture at 3. D, Full-thickness sutures similar to 
Wies apesetion et 4; fina! skin closure at 5; bb’, plane of horizontal incision. 


RESULTS 


Thisprocedure was performed on 26 
patien:s, one i2 whom both lower lids 
were corrected. The average age of 
the patients was 70 years. There were 
21 men and Ere women. Four patients 
had underrzore previous entropion 
procedures. Th» follow-up period 
ranged ‘trem s:*x months to seven 
years, with am average of 2% years. 
There was enly ere recurrence, which 
occurred atter five years and was 
successfully reooerated with a six- 
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month follow-up. The only complica- 
tions noted were a cyst in the suture 
line in one patient, a small hematoma 
on the conjunctival surface in another 
patient, and a medial ectropion, which 
regressed spontaneously, in a third 
patient. This represents a recurrence 
rate of 3.7% during an average follow- 
up period of 2% years. 


DISCUSSION 


Involutional entropion is a condition 
in which the eyelid margin is turned 
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in against the globe; by definition, 
this condition is caused by aging 
changes. These changes affect all the 
lid tissues and orbital contents, includ- 
ing the skin, orbicularis muscle, con- 
nective tissue, orbital fat, tarsus, and 
lower lid retractors. We have evalu- 
ated some o? these factors. 


Role of Enophthalmos 


With age, there is partial atrophy of 
the orbital fat, leading to a degree of 
enophthalmos. The possible impor- 
tance of enophthalmos was pointed 
out by Fuchs? in 1917 and is demon- 
strated by association of microph- 
thalmos and anophthalmos with en- 
tropion. 

Bick* showed that an entropion can 
be temporarily cured by the injection 
of 2 to 4 ml of saline solution into the 
muscle cone, which causes a protrusion 
of the globe. However, this does not 
necessarily mean that entropion is 
caused by enophthalmos, since it only 
demonstrates that bringing the globe 
into tighter apposition with the lid 
wil prevent the lid from rotating 
inwards. To attempt to assess the 
effect of enophthalmos by itself, two 
monkeys were given orbital floor frac- 
tures to decompress the orbital con- 
tents. One monkey had a recession, 
and the other had a scleral graft to the 
lower lid retractors to try and exclude 
the retractors from preventing an 
entropion. Orbital fat was excised 
from another monkey. Varying de- 
grees of enophthalmos were induced 
but an entropion did not develop in 
any of the monkeys; these results 
suggest that enophthalmos by itself 
does not cause entropion if the lid 
tissues are healthy. 

Excessive lid length in itself does 
not appear to be important, since 
entropion is not an association of 
euryblepharon or of lids that have 
become secondarily lengthened fol- 
lowing protrusion of the globe, as in 
buphthalmos. Any  enophthalmos, 
however, must lead to less support of 
the lid, and if there are involutionary 
changes in the tissues, an entropion 
can occur more easily than if the lid is 
in tight apposition with the globe. 
Tight apposition can be achieved by 
shortening the eyelid or tarsus hori- 
zontally, and as Foulds’ stated, to 
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Fig 2.—A, Preoperative involutional entropion. B, Horizontal eyelid laxity. C, Initial verticle 
full-thickness eyelid incision. D, Second incision made medially along lower tarsal 
border. E, Third incision made directly lateral. F, Flaps overlapped. G, Fourth incision to 
excise excess eyelid. H, After repair of flaps and eyelid margin, forceps identify 
conjunctiva. |, Three Wies-type sutures in position. J, Immediate postoperative 
appearance. 
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Fig 3.—Diagramatic view of shallow lower fornix that is due to 


laxity cf lowe eyelid retractors. 


remove a mectargle rather than a 
wedge is mere logical, since it is diffi- 
cult tc believe that one border of the 
tarsus has lengthened more than thé 
other. 


Rove of tae Orbicularis Muscle 


Spasm of the orbieularis muscle has 
been implicated as a cause of involu- 
tional .entrosien, hence, the term “se- 
nile spastic entropion.” Fox," however, 
demonstrated that not only abolishing 
any reflex spasm due to corneal irrita- 
tion with a drop of local anesthetic, 
but aiso pzralrzing the orbicularis 
with an injection of local anesthetic 
such tha: the eye will not cose, does 
not relieve an involutional entropion. 
Radnet’ su»ported this by showing 
that entropior can occur with an orbi- 
cularis muscle that has histological 
lesions æ s»r ous as those commonly 
found in severe myopathies. Thus it 
would seem taat spasm per se is not 
important. Jslgleish and Smith* dem- 
enstrated, with s radiological tech- 
nique using markers in the palpebral 
erbicularis, that the preseptal muscle 
moves up aad forward over the lower 
edge of the tarsus in involutional 


. entropion. [his movement probably 
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Fig 4.—Diagramatic view of deep lower fornix with disinsertion of 


lower eyelid retractors. 


can occur because of the increased 
laxity of the lid connective tissues 
associated with involution. Sisler et al’ 
showed histologically that there is 
usually more hypertrophy of the orbi- 
cularis and Riolan’s muscle with less 
ischemic changes in entropion than in 
ectropion. Therefore, even if spasm as 
such is not important, at least the 
muscle appears capable of contract- 
ing, and any upward migration over 
the tarsus will tend to provoke an 
entropion when the muscle contracts. 


Role of the Lower Lid Retractors 


De Roetth’”® drew attention to the 
fact that involutional entropion could 
be temporarily cured by an adrenergic 
drop, which stimulates the inferior 
tarsal smooth muscle. This muscle is 
less well developed in man than in 
animals; in animals, contraction of the 
lower eyelid on stimulation of the 
cervical sympathetic is well recog- 
nized." Jones" demonstrated the 
anatomy of the lower eyelid retractors 
and considered that the involutional 
process leads to laxity of these retrac- 
tors, allowing the lower border of the 
tarsus to rotate forward and thus to 
cause involutional entropion.” If laxi- 
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ty of the retractors occurred in all 
cases of involutional entropion, one 
would expect the lower fornix always 
to be shallow, since the retractors 
insert both into the lower border of 
the tarsal plate and into the conjune- 
tival fornix (Fig 3). Thus an adrener- 
gic drop should temporarily correct 
the entropion and deepen the shallow 
lower fornix. However, there are cases 
of involutional entropion with a nor- 
mal or deep lower fornix and an entro- 
pion is not always cured by an 
adrenergic drop. A possible explana- 
tion is the disinsertion of the lower 
eyelid retractors from the lower bor- 
der of the tarsus (Fig 4). 

To support this theory, histological 
sections of 16 apparently normal 
eyelids were examined; the tissue 
sections were taken from persons with 
ages ranging from a stillborn fetus to 
72 years old. The most noticeable 
feature was the variability of the 
inferior tarsal muscle both as a sepa- 
rate layer, and as regards its inser- 
tion. We found that smooth muscle 
could be identified to within an 
average of 2 mm from the lower 
border of the tarsal plate, with a 
range of from 1 to 2.5 mm (Fig 5, top). . 
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The smooth muscle appeared at. this 
point to blend with the orbital septum 
and inferior aponeurosis, and it did 
not insert directly into the lower 
border of the tarsal plate. F 
When repairing an entropion, it is é 

difficult to justify taking a long s~ 
enough section of the lower eyelid.to -° 
include the inferior tarsal muscle and 

the lower eyelid retractors, and hence 
these are not included in the histolog- 

ical studies of entropion that are 
reported by Sisler et al.^ We were only 
able to examine two cases of entro- 
pion in which the patients had a deep 
lower fornix, and we found that the 
inferior tarsal muscle came to within 

3.5 mm of the lower tarsal border (Fig 

5, center and bottom). The insertion of - 
the inferior aponeurosis and septum 

was not well defined, and more fat 
was present then in the normal lower 
eyelids examined. This supports the 
probability of a disinsertiofi of the 
lower eyelid retractors in the case of 
involutional entropion with a deep ~ 
lower fornix. R. M. Dryden, MD, 
believes that a disinsertion can be 
demonstrated clinically by a subcon- 
junctival redness seen below the lower 
border of the tarsus compared with 
the whitish appearance in normal 
eyelids that is due to the intact 
inferior aponeurosis (oral communica- 
tion in postgraduate course, “Oculo- 
plastic Surgery," taught at the Uni- 
versity of California, San Francisco, 
March 1977). The preseptal muscle is 
seen subeonjunctivally in the area of 
disinsertion, accounting for the 
change in coloration. The surgieal 
findings of Dryden support this 
concept. 
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Role of the Tarsal Plate ~ 


Dalgleish and Smith* showed that in 
involutional entropion, the tarsal plate 
buckles around its long, horizontal 
axis such that the upper border turns 
inwards by 63°, but the lower border 
moves out and upward by only 16°. 
This can occur because of the tarsal 
thinning, which Sisler et al* have 
demonstrated histologically. To cor- 
rect this buckling, any outward rotat- 
ing force applied to the upper border 





Fig 5.—Top, Eyelid section from cadaver ( x 4). Center, Eyelid section from patient with i ? 
entropion and deep lower fornix ( x 4). Bottom, Magnification of center figure to x 40. of the tarsal plate will be four times 
Arrow identifies inferior tarsal muscle; T, tarsus; O, orbicularis muscle (Masson stain). more effective than will a similar, ht 
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lower pretarsal and upper preseptal 
orbicularis. This procedure vertically 
shortens the anterior lamella as well 
as creates fibrosis, which shortens the 
underlying lid retractors. 


Posterior Lamella Procedures 


Tarsal Hinge.—An operation on the 
tarsal plate to angle the upper part 
forward was described by Streat- 
in 1857. Wies” divided the 
entire lid from the skin to conjunctiva 
with a horizontal incision placed 4 mm 
below the lash margin. He then 
inserted three double-armed sutures 
from the conjunetival surface below 
the incision and brought them out 


through the pretarsal muscle and skin 


above the incision. This shortens the 
lower lid retractors (since these are 
caught in the sutures) angles the 
upper part of the lid forward on the 
lower part, and also creates a scar- 
tissue barrier to upward movement of 
the preseptal muscle. 

Horizontal Shortening.—Butler; in 


1948, was the first to describe the | 


exeision of an inverted wedge of 
tarsus from the lower tarsal border to 
shorten and thereby increase the 
curvature of the lower margin of the 
tarsal plate, thus creating closer appo- 
sition of the lid to the globe. Fox” 
modified this technique by also excis- 
ing a spindle of skin and muscle later- 
ally. Foulds’ excised a rectangle of 
tarsus and lid margin under a skin- 
and-muscle flap to shorten the whole 
lid. Dalgleish* went further and 
excised a full-thickness pentagonal 
wedge of lid in the midline, and Bick? 
similarly described a full-thickness lid 
resection, but laterally instead of in 
the midline. 


Controlling Forward Rotation 
of the Tarsal Plate 


Shortening the Lower Lid Retrac- 
tors.—Jones” first described the de- 
tailed anatomy of the lower eyelid 
retractors and a procedure for short- 
ening them that prevents the lower 
border of the tarsus from rotating 
upward and forward. In 1963, Jones et 
al'* described an orbital septum tuck- 
ing procedure that achieves nearly the 
same result. Hargiss^? compared the 
results of 50 cases in which the orbital 
septum tucking procedure was used, 
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strip-advancement” 


_orbicularis, incised the lateral end of - 





with 46 cases in which inferior apo- . 
neurosis tucking was performed. He 
found that the recurrence rate was S 
higher with septum tucking, and that | 






these patients usually had some 


inverse lid lag with elevation restric. .. 
tion of the lower lid in upgaze. 
Orbieularis Muscle — Surgery.— 
Wheeler? described the‘ "orbieularis- _ 
operation - in. 
which he elevated a 4-mm strip of 





this strip, pulled it temporally, and . 
sutured it to the periosteum of the - 
lateral orbital wall. This corrects an 
entropion by producing a fibrotic” 
band that prevents the lid from 
inverting. Wheeler also described the 
operation of shortening a strip of orbi- 
cularis and tethering it below the — 
tarsus to prevent the lower border of ^. 
tarsus from rotating forward. This. 
procedure has been modified by Hill 
and Feldman,” who eurette the ante- 
rior surface of the tarsus and tl 
undersurface of the skin overlyin, 
tarsus. They then suture the. Upper 
edge of the skin incision to the lower _ 
border of the tarsus as. described. by 
Hotz." This creates a firm t issue — 
barrier to any movement of the — 
preseptal muscle over the tarsus. Te 
shortened strip of orbicularis is- . 
sutured to the lower edge of the tatsüs E 
and not below it as was described by —— 
Wheeler," and Hill and Feldman doa 
pentagonal wedge resection of tarsus = 
if there is excess horizontal laxity of . 
the lid. " 

These procedures aim directly at 
preventing the lower border of the 
tarsus from rotating forward. Sisler” 
described a different orbicularis mus- 
cle procedure in whieh strips of the 
preseptal muscle are brought up and 
sutured to the upper border of the 
tarsus, thereby pulling the tarsus >. 
forward, and so indirectly achieving ~ 
the same result. | 


THE QUICKERT PROCEDURE 






















No operation designed to correct > 
the aging changes that affect the lid 
tissues can be completely successful, | 
since by definition, these changes are 
progressive. Beeause involutional en- 
tropion appears to have the multifac- _ 
torial origin that has been discussed, 
to correct as many of these changes as 
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possible is logical. 

Such correction is achieved with 
Quickert’s’ entropion repair, which we 
have described and in which a hori- 
zontal lid shortening procedure is 
combined with a modified Wies entro- 
pion repair. The horizontal lid. short- 
ening corrects the effect of any 
enophthalmos. The lid can neither 
invert or evert since it is brought into 
tight apposition with the globe. The 
. .lower eyelid retraetors are tightened. 

= This is demonstrated by a postopera- 
tive inerease in lower lid excursion if 
it was poor preoperatively. The pull of 
the lower lid retraetors is transferred 
to the upper anterior part of the lid, 
helping to evert the buckled upper 
part of the tarsus. The inereased 
effectiveness of the retractors in this 
site compensates for the little actual 
Shortening that is achieved. The full- 
. thickness horizontal lid incision below 
. the lower border of the tarsus heals, 
. ereating a barrier that prevents 
upward movement of the preseptal 
- muscle. By making this incision below 
: the lower border of the tarsus, each 
flap of lower eyelid is supplied by a 
' marginal artery; there were no com- 
` plications due to vascular insufficien- 
cy in our series. 

With this procedure, we had a 3.7% 


| -recurrence rate in an average follow- 
— "up period of 21^ years. Iliff? reported 


- a recurrence rate of 9% in a four-year 
period. Hargiss^ had a recurrence 
rate of 16.7% in a four-year, seven- 
month period when he tucked the 
inferior orbital septum, but he had no 
recurrence in an eight-month period 
when he tücked the inferior aponeuro- 
sis, although this follow-up is very 
short. Hill and Feldman? had an 11.5% 
recurrence rate in an average follow- 
up period of three years and four 
months, but Foulds? had no recur- 
rences after three years. Follow-up 
Studies after entropion procedures 
are, however, notoriously inaccurate, 
since the population is aged. Jones et 
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al^ stress the difference. between 
short-term cures (12 to 17 months) and 
long-term cures (more than 18 
months), and this reflects the fact that 
involutional entropion is caused by the 
changes associated with aging. Since 
these changes are progressive, late 
recurrences will occur with any proce- 
dure. In our series, there were no 
short-term failures. | 


COMMENT 


The Quickert operation gives its 
good results because it rectifies the 
effect of enophthalmos, the upward 
movement of the preseptal muscle, the 
relaxation or disinsertion of the lower 
eyelid retractors, and the buckled 
upper border of the tarsus. However, 
skeptics may well say that the proce- 
dure achieves its success by destroy- 
ing the eyelid anatomy with scar 
tissue, and that any procedure that 
produced the same amount of scarring 
would achieve the same results. How- 
ever, using Quickert’s method, in addi- 
tion to curing the entropion, the 
excursion of the lower lid is either 
unchanged if it was good preopera- 
tively, or increased if it was poor 
preoperatively; this result suggests 
that the functioning anatomy has 
been repaired and not destroyed. 
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* A new surcical technique, cryosur- 
gical iridecyctctomy, was used in the 
excision cf am ris melanoma encroaching 
on the ciliary »edy. lris-tumor-anterior 
ciliary body sesment was removed en 
bloc. The elucaiate the mechanical basis 
for the success 3f the procedure, similar 
operations wer= performed on three 
enucleated eyes. It was confirmed that 
traction on th» rss bya cryoprobe resulted 
in forwaré mo"erenrt of the ciliary body 
without iridediaysis. The iceball that 
formed prevented iricodialysis at its usual 
plane of cleavage. Cryosurgical iridocy- 
clectomy s recommended for excision of 
smail discret ims tumors that encroach 
on the anterior ciliary body. 

(Arch Onhfelmol 96:1065-1066, 1978) 


rren-ly. almost all discrete pri- 

mary tamors of the iris are 
regarded as benign. In such cases, 
observation :s c»nsidered a safe course 
of action I^. Fowever, the neoplasm 
approaches tie angle, but has not 
invaded the GHary body, a basal 
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iridectomy usually is performed. Once 
the tumor involves the ciliary body, 
iridocyclectomy becomes the treat- 
ment of choice. This procedure is 
unfamiliar to many ophthalmologists 
because of the rare need for its appli- 
cation. A new simple operation, Cryo- 
surgical iridocyclectomy, is presented 
for those cases in which a small 
discrete iris tumor may have invaded 
the ciliary body to a minimal extent. 


REPORT OF A CASE 


A 31-year-old woman was seen on March 
23, 1971, for a routine eye examination. 
Visual acuity with correction was 20/20 in 
each eye. A lesion of the iris was observed 
in the right eye (Fig 1). It measured 
3 X 2 x 2mm, was grayish-pinkish-white, 
and extended from 4:30 to 6 o'clock infero- 
nasally. Several large vessels were seen 
coursing through the lesion and there was 
fine pigment dusting around its base. The 
pupil was peaked at 5 o'clock. Intraocular 
pressure by applanation tonometry was 18 
mm Hg OU. The lesion extended beyond 
the limbus. On gonioscopy, normal iris 
tissue was seen between the lesion and the 
ciliary body. Findings from the rest of the 
ocular examination were within normal 
limits. On Sept 10, 1971, it was noted that 
the tumor had grown in width and height, 
extending to Schwalbe’s line. On April 14, 
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1972, further growth was observed after 
stretching the iris with pilocarpine 4%. The 
angle behind the tumor was uninvolved, 
but the edge of the tumor was growing 
closer to the ciliary body. On Sept 21, 1972, 
further growth in height obstructed a view 
of the angle behind the lesion and a deci- 
sion was made to excise the tumor. On Sept 
29, a cryosurgical iridocyclectomy was 
performed as follows: After a fornix-based 
peritomy, a 180° corneal-scleral incision, 
similar to that performed for a cataract 
extraction, was made inferiorally from the 
3 to 9 o’clock position and a suture with 
knot was placed through the cornea at the 5 
o'clock position, facing the patient, to lift 
the cornea. Uninvolved iris was grasped on 
one side of the lesion (Fig 2), the iris was 
elevated, and a radial iridotomy was 
performed from the pupil to peripheral iris. 
The same procedure was repeated on the 
other side of the tumor. The iris flap was 
then lifted as high off the lens as possible 
and an Amoils cataract cryoprobe was 
placed on the undersurface of the iris. 
Following freezing for approximately 30 
seconds, the iris was stretched to create 
traction on the ciliary body. The ciliary 
body came forward with no sign of iridodi- 
alysis. The iris flap, together with anterior 
ciliary body, was excised (Fig 3). There was 
no untoward bleeding. The corneal-scleral 
incision was closed with 7-0 chromic 
sutures and the chamber was deepened 
with balanced salt solution. At the end of 





Fig 1—Meaneme of the iris (right eye). 
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Fig 2.—Uninvolved iris grasped by forceps and elevated. Note iris 
melanoma extending under limbus and encroaching on ciliary 
body. 
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Fig 3.—Left, Iris-tumor-anterior ciliary body segment excised en bloc 
following (right) application of cryoprobe and traction on ciliary body. 





Fig 4.—Spindle cell melanoma of iris. Note normal tissue, including iris root and ciliary 
body, excised as part of specimen (PAS and hematoxylin, original magnification 


x 50). 


the procedure, atropine 1% drops and chlo- 
ramphenicol-poly mixin-hydrocortisone 
acetate ointment were applied. The postop- 
erative course was uneventful, except for 
the presence of a transient flat chamber 
from the tenth to the 13th postoperative 
day. The patient was rehospitalized, and 
after treatment with mydriaties and cyclo- 
plegies, removal of a loose corneal-scleral 
suture, and unilateral patching, the ante- 
rior chamber reformed to its normal depth 
and remained deep. Therapy was discon- 
tinued and the patient was discharged. The 
pathologie diagnosis was spindle cell mela- 
noma of the iris (Fig 4). In the 4% years 
following cryosurgical  iridocyclectomy, 
there have been no ocular symptoms and 
results of repeated ocular examinations 
have been within normal limits. Visual 
acuity on May 27, 1977, was 20/20 in the 
right eye. 
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COMMENT 


This article describes a new simple 
technique, cryosurgical iridocyclecto- 
my, for excision of small discrete 
tumors of the mis that either have 
invaded or may have invaded that 
ciliary body to a minimal extent. Its 
use may obviate the need for surgical 
iridocyclectomy and its attendant 
complications in many instances. 
Cryosurgical iridocyclectomy should 
not be employed as a definitive proce- 


. dure in the following instances: when 


tumor involves more than the anterior 
one fourth to one third of the ciliary 
body; when other tissues such as angle 
structures or sclera are involved; when 
the tumor demonstrates a diffuse, flat 
growth pattern: or when following 


cryoprobe traction on the ciliary body, 
the tumor appears too broad to be 
encompassed by the iceball. 

When performing a basal sector 
iridectomy, as in cataract extraction, 
traction on the iris induces an irido- 
dialysis, leaving iris root attached to 
ciliary body. In the present case, I was 
unsure whether the iceball formed by 
the cryoprobe or the tumor itself 
prevented iridodialysis at the usual 
plane of cleavage. In an attempt to 
differentiate between these two pos- 
sibilities, I performed similar cryosur- 
gical iridocyclectomies on three hu- 
man eyes within 15 minutes following 
enucleation for suspected malignant 
melanoma of the choroid. Each eye 
had a normal anterior segment clini- 
cally prior to surgery and, in each 
case, there was no history of anterior 
segment disease. Following applica- 
tion of the cryoprobe for approxi- 
mately 30 seconds, the iris was 
stretehed to create traction on the 
ciliary body. In each instance, the 
ciliary body stretched forward with no 
sign of iridodialysis and iris-anterior 
ciliary body was excised en bloc. It 
appears that the iceball prevented 
iridodialysis. The ability of the cryo- 
probe to exert traction on the ciliary 
body and simultaneously prevent iri- 
dodialysis offers the ophthalmic 
surgeon a technique for excising small 
discrete tumors of the iris that 
encroach on the anterior ciliary body. 


lridocyclectomy—Baum 













/ Sciences 





. A reliable method for v 





= E organized striate n mosche Three muscle 


ts used commonly 






(mo Ere concentric. zones. 
Because oF ‘the zoral arrangement, a 

complete cross section should be evalu- 
. ated in diseasex-of the ocular muscles to 








estima € ary cenges in fiber type distri- 
, bution: mu 
i e Arch Opathe rol $6:1067-1072, 1978) 
















nsz wwe maseles are highly 
tres striated muscles that 
muscles in that they 
t 3nervation ratio, more 
in fixer size and types, and a 


e m relimited paitholezical response. In 
o many 

























heu»enzcseular diseases, both 
limb muscles aed extraocular muscles : 
 .are aifected.' Im such a situation, a 





im5 muscle is per- 
uceeit is technically easier. 

ore, with the advent of 

| emieal and immuno- 

ehn: ques, the normal 
| response. of 

Xx has been mere ac- 


| biopsy of 





SEeatioa April 26, 1977. 

vemert ef Neurology (Dr 
sien and Kaiser), and the 
thagmology (Dr. Wilson), 
o Medieal Center; Denver, 
al Hospital (Or Wüson). Mr 
r Washington . University 
Lea's. 
i Department of. Neurology 1 
. Derver, CO 80262 (Dr 





'eimas—Vol-96. June 1978 g 


biopsy specimeas of human extraocular 
i: musciesis presented t5 better understand — 
j ‘the patholog csi response of these highly 


" their distribution are 7 
"i norphological and histo- - 


. The granular and fine _ 
E ond: ! piates and dad be = 


— tions, the 


limb |. 





Histochemistry of Human 
Extraocular 


Steven P. Ringel, MD; W. Bruce Wilson, MD; Michael T. Barden; penneth K. me E 


curately defined in the past 20 years.’ 
Morphological and histochemical eri- 


teria are well established that allow 


easy distinction between ordinary 


myopathy and ordinary neuropathy in 


limb muscle; a distinction not yet 
established for extraocular muscles.? 

Unfortunately, limb muscle biopsy 
specimens are not always helpful in 
the diagnosis of neuromuseular dis- 


 eases with increasing weakness of the 


extraocular muscles. In some condi- 
limb muscles are not 
affected and the biopsy specimens are 
normal.’ In others, either systemic 
myopathy or neuropathy has been 
deseribed.' To understand the range 
of abnormal responses of human 
extraocular muscles, a complete study 
of their normal and pathological 
responses is needed. 

To date, extraocular muscles have 
been identified and classified by light 
and electron  mieroscopy,^" histo- 
chemistry, >" and by pharmacologi- 
cal and electrophysiological proper- 
ties, but the majority of these clas- 
sifications have not been practical in 
the study of biopsy material and have 
led to confusion and eontroversy. In 
this study, a simplified, reliable clas- 
sifieation of normal human extraoc- 
ular muscle fiber types'*'* is de- 


scribed on the basis of histochemical 


and morphological measurements 
commonly used for limb muscles. The 
normal distribution and morphology 
of coarse, fine, and granular fibers 
from six cases is presented. This data 
should serve as a standard of refer- 
ence that can be used to compare with 


~ pathological extraocular muscle. 


MATERIALS AND METHODS 


All extraocular muscles were removed 


before death in six patients. Each patient 


had been transferred to the University of 


Colorado (Denver) Medical Center while 
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receiving ventilator therapy asa prospec- 


. thick serial eryostat sections were stained 


_ niques.’ For morphological detail, a modi- 





































uscle 


tive kidney or liver donor after it was 
determined that the patient had no viable 
brain function. The ages of. the. patients 
were 26, 32, 34, 39, 47, and 58 years. Noneof . 
the patients had a systemic illness. or 
previous ocular disease. | 

The entire eye. muscles. from one orbit. 
were labeled, mounted in gum tragacanth 
on chucks, and quick-frozen i in isopentane 
chilled in liquid nitrogen. Ten-micrometer _ 


with the following histochemical tech- 


fied trichrome (TRD, hematoxylin-eosin, 
and Verhoeff van Gieson (VVG) stain wa 
used. For oxidative function, a succinat 
dehydrogenase, nicotinamide adenine 
cleotide dehydrogenase (NADH)-tetraz 
ium reductase (NADH-TR),- menadio 
mediated a-glycerophosphate dehydrogen 
ase (men-a GP) was used. For fiber typing, - 
a myofibrilar adenosine triphosphatase. 
(ATPase) (pH, 9.4) without. preincubation: 
and preincubated at a pH of 4.6 and 4.20: 
was used. For glycolytic pathway, a PAS. 
and phosphorylase were used, For (pre- 
sumptively) anaerobic glycolysis function, 
a lactate dehydrogenase (LDH) was used. 
For neutral lipids, a sudan black was used. < 
For neuromuscular junctions, a nonspecific 
esterase (EST) was used; for acetylcholine 
receptor (ACHR), an alphabungarotoxin- 
immunoperoxidase reaction. (aBT-perox)* 
was used. For arterioles, and perhaps some 
capillaries, an alkaline phosphatase was 
used, and for lysosomes, an acid phospha- 
tase was used. 
Two observers independently counted 
100 fibers in the peripheral and central 
zones of each of the 36 muscles using the 
modified trichrome or NADH-TR stains. 
The percent of each fiber type and the size 
of the fibers were recorded. A mean 
percent of fiber types and standard devia- 
tion of the mean were calculated for the 
peripheral and central zones of the superior 
rectus, inferior rectus, medial rectus, later- 
al rectus, inferior oblique, and superior 
oblique muscles using the same muscle 
from all six cadavers. To determine if there 
was any variation of fiber type distribu- ` 
tion with respect to age, a mean was. 
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Fig 1.—Normal human superior oblique muscle fibers, fresh-frozen, in serial cross sections. C indicates coarse 
fibers; f, fine fibers; g, granular fibers. Table 1 gives a summary of results of complete histochemical battery. Top 
left, Modified trichrome, x 345; top right, nicotinamide adenine nucleotide dehydrogenase-tetrazolium reductase, 
x 345; center left, succinate dehydrogenase, x 345; center right, menadione-mediated a-glycerophosphate 
dehydrogenase, x345; bottom left, adenosine triphosphatase, with pH of 4.6, x 345; bottom right, esterase, 
x 345. 
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Fig 2.—Low-90"er view of normal human superior rectus muscle, 
fresh-frozen ir —woss section. Three concentric zones with ill- 
defined »oundar ss are ssen. Peripheral and intermediate zones 
consist psecor- isent'y of coarse fibers; centrally, granular fibers 
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Fig 3.—Low-power view of normal human superior oblique 
muscle, fresh-frozen in cross section. Highest density of small 
arterioles is seen in peripheral zone (alkaline phosphatase, 
x 22). 
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drogemase, x ?z. 


calculated for æl six muscles from each 
cadaver. 


F=SULTS 


Three distia ~ fiber types were seen 
in the preserz study o? human extra- 
ocular muscle *iz 1, Table 1) and 
correspended with the "coarse," 
"fine" and “granular” fibers de- 
scribed in pmimate extraocular mus- 
cle." With tæ modified trichrome, 
the red interme »ofbrillar material of 
the coarse ‘ibe-s was more prominent 
than the green ayofbrils and formed 
a coarse, irmezuwlzr network. These 
fibers varied i2 size from 10 to 38 y, 
with the sma lx occurring peripher- 
ally. They coatained one to three 
subsarcelemn zl auclei, and occasional 
nuclei were centrally situated. The 
fine fibers, wneea ranged from 13 to 
35 u, had red x-ermyofibrillar mate- 
rial that was v=ry delicate, in a punc- 
tate anc Iamrar pattern, and less 
prominent tha the green myofibrils. 
The granular bers (13 to 38 y) 
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contained red intermyofibrillar mate- 
ria in an irregular, less delicate 
network that was less prominent than 
the green myofibrils. Both fine and 
granular fibers contained one to three 
subsarcolemmal nuclei when viewed 
in cross section. 

All six extraocular muscles were 
arranged in three concentric zones 
with ill-defined boundaries (Fig 2). 
Between the peripheral and central 
zones, a narrow intermediate zone 
was present that was a blend of the 
other two zones. Cross sections ob- 
tained near the origin of the muscles 
showed the peripheral and interme- 
diate zones forming a double ring 
around the central zone. As the 
muscles were traced anteriorly, the 
ring configuration became comma or 
C-shaped, with the central. zone 
extending all the way to the globe. 

The peripheral zone consisted al- 
most entirely of coarse fibers, with a 
mean of 91.8% and a SD of 9.8 (Table 
2). There was no significant differ- 
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ence in the mean percent no matter 
which rectus or oblique muscle was 
examined. Occasional eye muscles con- 
tained fewer coarse fibers, which 
accounts for the relatively high stan- 
dard deviation. Fine fibers were 
rarely present in the peripheral zone 
(1.2%; SD, 2.0) so that the remaining 
few fibers were usually granular 
(7.0%; SD, 8.9). 


Centrally, 54.8%- (SD, 11.3) of the. 


fibers were granular, 32.9% (SD, 11.8) 
were coarse, and 12.3% (SD, 6.3) were 
fine. These percentages were consist- 
ent when the mean for all six rectus 
or all six oblique muscles was com- 
pared. The standard deviations 
ranged from 6.3 for the fine fibers to 
1L8 for the coarse fibers. This vari- 
ance was often attributed to the area 
counted, since the zones were occa- 
sionally indistinct, making it difficult 
to determine the extent of the central 
zone. 

The intermediate zone was often 
small and consisted of a variable 
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percent of coarse, fine, and granular 
fibers. This was a transition zone, 


peripheral zone and the inner part 
more similar to the central zone. 
Because of the small size and variable 
content of this zone, accurate cell 
counts were not. possible. 

Large intramuscular nerve bundles 


tral zone, with smaller nerve bundles 
in the periphery. Endomysial connec- 
tive tissue, occurring between indi- 
vidual fibers, and perimysial connec- 
tive tissue were more abundant in 
extraocular musele than in limb mus- 
cles. Infrequent muscle spindles were 
seen. Sarcoplasmic masses were pres- 
-ent in the granular fibers of all six eye 
. muscles from the two oldest cadavers. 
. Thirteen percent of the granular 
. fibers in the oldest-aged cadaver (age 
. 58) contained sarcoplasmic masses, 
whereas, the next oldest (age 47) had 
3%. All of the other cadavers had less 
_than 1% sarcoplasmic masses. There 
was no difference in the size of fibers 
or the percent of fiber types with 
oh advancing age. 

‘With the myofibrillar. ATPase with 
a pH of 9.4, the coarse and granular 
fibers stained equally darkly, the 
<; former showing myofibrillar material 
" separated by the irregular intermyofi- 
 "brillar material; the fine fibers 

stained moderately (Table 1). With 
the preincubated ATPase reaction 
with a pH of 4.6, the fine fibers 
stained darkest, the granular fibers 
were moderately dark, and the coarse 
fibers were light. With the preincu- 
bated ATPase reaction, with a pH of 
4.20, the fine fibers remained dark 


Superior rectus 
Lateral rectus 
Medial rectus 
. Inferior rectus 
Superior oblique 
inferior oblique 


Overall for all 6 extraocular 
muscies 


with the outer part most like the 


were seen predominantly in the cen- 
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and the coarse and granular fibers 
were equally light. With the NADH- 
TR or LDH reactions, the coarse — 
fibers stained intensely, the fine - 
fibers were intermediate, and the 
granular fibers were light. With the 
SDH reaction, the coarse and granular 
fibers stained identically to the 
NADH-TR. and. LDH reactions, but. 
the fine fibers were light instead of 
moderately dark. With the men-a GP 
dehydrogenase reaction, a reversal of 
the NADH and LDH reaction pattern - 
was seen, the granular fibers being 
stained dark, the coarse fibers being 
stained light, and the fine fibers being 


stained moderately dark. Staining for 


Table 1. .—Profile of Human Extraocular Muscle Fibers: 


Histochemical 
Technique? 
Modified trichrome 


Adenosine triphosph atase 
(ATPase) with a pH of 9.4 

ATPase, acid preincubated 
with a pH of 4.6 

ATPase, with a pH of 4.2 

NADH-TR i 

Lactate dehydrogenase 


men-a GP 
Nonspecific esterase 
Sudan black 


Moderate - 


Moderate - 
Multipie 


Phosphorylase 
Axonal endings 
Location in muscle 
Blood vessels 





central zone and in all fine and granu- 
"lar fibers. Phosphorylase. staining was 
highest i in the granular fibers, moder- . 
ately light in the coarse fibers, and 
light in the fine fibers. The fine fibers 
showed more nonspecific, EST reac- 


id Coarse — 
Coarsely granular — 


x neutral ipis and esses content 
was highest i in the coarse fibers in the — . 
. peripheral zone but was mueh less 


evident in. the coarse fibers in the 





tion, the coarse fibers stained moder- 


ately, and the granular fibers showed | 
- little reaction. The EST reactions also 
- demonstrated the site of the neuro- 
muscular junctions and these corre- 
2 sponded with 





junctions seen in 
serial sections byt the a-BT-immuno- IS 





Fiber "Te t 


vie 
granoa., ve F 


| Fine 
Moderate sk 
Moderately low 


“Moderate _ 
Moderate. 





| Moderate 


*men-a GP indicates monadionemèdatod ains Glyceronnuachame dehydrogenase; SDH, succi- 
nate dehydrogenase; NADH-TR, nicotinamide adenine nucleotide dehydrogenase-tetrazolium reduc- 


tase. 
TPeripheral zone only. 


tP indicates peripheral zone; i, intermediate zone; and C, central zone. 


Peripheral Zone 
——————( 
Fiber Type 


Pa a - x ` 
Coarse 


Fine Granular 





Table 2.—Percent of Fiber types in Peripheral and Central Zones of Human Extraocular Muscles 


Central Zone 
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structural or chemical constituents at 
a cellular level, allowing more direct 
correlation of the functional activity 


of individual fibers with their relative 


staining intensities. The enzymes of 
particular interest in the study of 
muscle have been those connected 
with glycogen synthesis and break- 
down (phosphorylase), oxidoreduc- 
tases (such as various dehydrogenases 


linked with the Krebs cycle), and — 


hydrolases (such as ATPase and vari- 


- ous esterases). The range of abnormal 


responses of the acetylcholine recep- 
tor, a structural component not visual- 
ized with ordinary methods, has also 
recently been defined using an 
a-bungarotoxin immunoperoxidase 
technique.'*** These methods allow 
several advantages in the interpreta- 
tion. of muscle biopsy specimens. 
First, by demonstrating specific fiber 
types on the basis of various enzyme 
reactions, selective fiber type involve- 
ment can be seen with certain disease 
processes. Second, they may show an 
absence of a particular enzyme (ie, 


phosphorylase in McArdle’s disease) 


or an excess or deficit of a particular 
storage produet (ie, glycogen storage 
diseases). Third, they may show vari- 
ous structural changes in the muscle 
that are not apparent with routine 
histological stains such as diffuse 
extrajunctional acetylcholine receptor 
after denervation’ or enzyme-defi- 
cient cores in central core disease. 

In human limb biopsy material, a 
two-fiber type system is commonly 
used. Type 1 fibers are high in oxida- 
tive activity (NADH-tetrazolium re- 


"able 3. — Comparison of Fibers in Human Extraocular Muscle, Human Limb Muscle, and Frog Tonic Muscle 
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ductase and succinic dehydrogenase) 
and low in ATPase and phosphorylase. 
Type 2 fibers show the converse 


 Staining pattern, with low oxidative 


activity and high glycolytic function. - 
In primate extraocular muscles,'*"* _ 


three fiber types have recently been 


described using the same histochem- 
ical battery used for limb muscles. In 


this study, three distinct fiber types 


are also seen in human extraocular- 


muscles (Table 1) and correspond with 


the coarse, fine, and granular fibers of — 
primate eye muscles. A perfect corre- .- 
spondence between the set of histo- 
chemically defined human extraocular 
muscle and limb muscle fiber types 


does not exist (Table 3). Of the indi- 


vidual fiber types, the granular fibers 
have the closest correspondence, re- - 
sembling in most aspects the type 2- 
fibers of limb muscle, which are 
usually considered fast twitch. The - 
granular fibers differ from type 2. 
fibers only in their variable response - 


for glycogen. The fine fibers are E 


similar in many respects to the type 1 x 
fibers of mammalian limb muscles, . 
which are usually considered slow ~ 
twitch. They differ in staining poorly 
with the reactions for succinic dehy- pc 
drogenase and for lipids. Both fine .- 
and granular fibers have single large | 
neuromuscular junctions. MN. 
The coarse fibers have a unique 
histochemical profile distinguished by 
high ATPase activity at a pH of 9.4 as 
well as intense activity for the oxida- 
tive enzymes. There is also intense 
staining for lipid and glycogen and 
intermediate staining for phosphory- 
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lase. In serial sections stained with 
the nonspecific EST reactions, the 
coarse fibers contain multiple, small 
end plates similar to those described 
in eertain extraocular fibers of vari- 
ous species and thought to be of the 
slow tonic type. Although it is possible 
that the coarse fibers represent the 
morphological counterpart of the 
physiologically described multiple- 
innervated tonic fibers in some am- 
phibian®-** and avian“ skeletal mus- 
cles, as wee as in extraocular mus- 
cles," they are histochemically 
quite different from the tonic fibers 
in frog skeletal muscle?* (Table 3). The 
uncertainty of whether or not the 
coarse fibers are slow tonie in function 
should not detract from any observa- 
tions as to their alteration with 
diseases of extraocular muscles. 

Extraocular muscle fibers are ar- 
ranged in three concentric zones with 
.. ill-defined boundaries. Near the globe, 
. the central zone extends out to the 
_.- point of insertion of the ocular muscle, 
`= sọ that the outer and intermediate 
zones. become comma shaped. The 
peripheral zone consists almost entire- 
ly of coarse fibers with a few granular 
fibers (Table 2). Fine fibers are rarely 
present in this zone, which differs 
from. primate extraocular muscle." 
The central zone consists of a mean of 
55% granular fibers, which is some- 
what less than that seen in the 
monkey. Coarse fibers make up 33% 
and fine fibers 12% of the central 
zone. The intermediate zone is narrow 
and has a variable percent of fiber 
types that allows a transition from the 
central to the peripheral zone. 

There is no significant difference in 
the percent of fiber types depending 
on the eye muscle sampled or the age 
of the cadaver (Table 2), However, 
older-aged cadavers showed a higher 
number of granular fibers containing 
sarcoplasmic masses. Previous studies 
have described numerous changes 
associated with aging, but the majori- 
ty of these changes were visible only 
by electron microscopy.” The number 
of patients in this study is too small to 
make definite conclusions about 
changes associated with aging. 

Because there is no difference in 
the percent of fiber types when the 
rectus and oblique muscles are com- 
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pared, it seems that biopsy of any of 
the six extraocuiar muscles in a 
patient with extrinsic eye muscle 
pathology could theoretically be per- 
formed. Unfortunately, a complete 
cross-sectional biopsy would have to 
be performed te estimate any altera- 
tions in the percent of fiber types 
since a normal fascicular biopsy spec- 
imen from the peripheral zone would 
differ considerably from a biopsy 
specimen from the central zone. Fur- 
thermore, if the biopsy is performed 
in an area close to the insertion of the 
muscle into the globe, allowances will 
have to be made for the long tendin- 
ous insertions and for the extension of 
the central zone toward the globe in 
this region. It is imperative that 
caution be used in attempting such a 
biopsy so that the patient's extraoc- 
ular motility is not impaired. Hope- 
fully, if a safe biopsy method can be 
established, a better understanding of 
the pathologieal response of human 
extraocular muscles will be forth- 
coming with the application of these 
more modern histochemical and im- 
munohistochemical methods. 


This investigation was supported by a research 
grant from the Muscular Dystrophy Associations 
of America, Inc to Dr Ringel, and by grant RR- 
05357 from the Biomedical Research Support 
Grant Program, Divisien of Research Resources, 
National Institutes: of Health. 

Extraocular muscle was obtained from Paul 
Taylor and Thomas:Starzl, MD, from the Depart- 
ment of Surgery, at the University of Colorado 
(Denver) Medical Center. 
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rating Keratoplasty 
F resh and Cryopreserved Corneas 


Cell Survival i in Primates 


survival of cryopreserved vs fresh 


primate endothelial cells in vivo. Hete- 


rosexual grafts were performed be- 
cause nuclear sex chromatin has been 
a reliable cell marker in studies of this 


type on both rabbits*'"' and mon- 


keys.' Rhesus monkeys were used as a 


primate model whose ocular charac- 


teristics closely approximate those of 
man.’ 


MATERIALS AND METHODS 


Sixteen healthy rhesus monkeys initially 
weighing 3 to 5.5 kg each were used. Phen- 
eyclidine hydrochloride (100 mg) intramus- 
cular anesthesia was used for all examina- 
tions. Each of eight recipient monkeys 
(four male, four female) received bilateral, 
6-mm, penetrating corneal transplants, ie, 
one fresh and one cryopreserved donor 
cornea from both eyes of a donor monkey 
of sex opposite to that of the recipient. One 
eye was enucleated from the donor 
monkey, and the cornea with a rim of 
sclera was removed and immediately cryo- 
preserved by the method of Kaufman and 
Capella.’ | 

Twenty-five percent human serum albu- 
min was used in making the four cryopre- 
servative solutions, and 1.5 ml of each 
solution was used for each cornea. After 
storage in liquid nitrogen for 16 to 73 
hours, the corneas were thawed by holding 
the vials in which they were stored under 
hot running tap water (60°C) for approxi- 
mately 50 seconds. The thawed corneas 
were then transferred to L5 ml of fresh 
human serum albumin at 4°C for 10 to 15 
minutes, after which a 6-mm donor button 
was punched from the endothelial side with 
a corneal trephine press.^ The donor 
button was transplanted immediately into 
one eye of a normal recipient monkey; the 
same trephine was used for donor and 
recipient. 

During this first keratoplasty, the donor 
monkey was killed by pentobarbital over- 
dose, and the second donor eye was 
enucleated and placed in à moist chamber 
at 4°C. On completion of the cryopreserved 
graft, the cornea with a rim of sclera was 
removed from the second donor eye and a 


6mm button was immediately trans- 


planted to the other eye of the recipient 
monkey. This second "fresh" graft was 
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transplanted within one hour after the : 
death of the donor. Pentobarbital adminis- 


. tered intravenously was used for anesthe- Y 
Sia, and topically applied 1% epinephrine - 


kept the pupil dilated during the proce- 
dure, to avoid iris synechiae to the wound | 
in these phakic monkey eyes. The 10-0 ^ 
nylon running suture was removed one . 
month postoperatively. Gentamicin sulfate 
and betamethasone were administered 
subconjunctivally after the operation, and 
betamethasone was given subconjunctiv- 
ally as needed during the postoperative 


period. The monkeys were examined with — 


the slit lamp twice during the first postop- ~ 
erative week, then weekly for the next six- 
weeks, and then twice per year. The central . 
graft thickness was measured at each. 
examination with a pachymeter (Haag-. — 
Streit), as modified by Mishima and E 
Hedbys.? | E 

The monkeys were killed at one, two, ne e 
three years after keratoplasty, and the 
corneas were prepared as previously 
described.‘ To summarize, 3-, 5-, and 7-mm 


trephine incisions were made through each. . . 
cornea from the endothelial side. Desce- . . 
mets membrane and the endothelium > 


were stripped from the 3-mm central disk, 
the 5-mm ring, and the peripheral (recipi- 
ent) eornea, and were fixed, mounted, and 
stained with a buffered thionine solution, 

as described by Klinger and Ludwig." 

The endothelial cell nuclei were counted 
by using an oil immersion microscope, and 
the percentage of nuclei that contained sex 
ehromatin bodies was recorded. For an 
endothelial cell to be counted, its nucleus 
must have been of appropriate size and 
shape, there must have been uniformity of 
nuclear staining, and no folding, distortion, 
or overlap of nuclei could be present. The 
sex chromatin bodies must have been of 
appropriate size and staining, and must 
have been in contaet with the nuclear 
membrane. All the cells were counted by 
the author without knowledge of the donor 
or recipient sex. In each instance, 300 to 
500 cells were counted, except for a few 
corneas in which fewer than this number of 
cells met the above criteria. At least 100 
eells were counted in each specimen, 
however, except for the central and periph- 
eral graft portions of the left eye of. 
monkey C, in which 39 and 50 cells, dann | 
tively, were counted. » 
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. Years 
Postoperative 
A Right E 
Left 4 
B Right 2 
Left 2 
C Right 3 
- 3 


RESULTS 


Three of the eight monkeys main- 
tained clear grafts in both eyes 
(Table). These monkeys were killed at 
one, two, and three years after kerato- 
plasty, and all three happened to be 
males. The central thickness of these 

Six grafts ranged from 0.44 mm to 0.51 
mm. A chi-square statistical analysis, 
` based on the actual numbers of cells 
. counted, showed that the percentage 
of endothelial cells containing nuclear 
sex chromatin in the central graft was 
significantly different, at the 1% 
level, from the percentage of chroma- 
.tin-positive endothelial cells in the 
.. recipient cornea in each of the six 
eyes. The percentage of chromatin- 
positive cells in the central graft or 
recipient endothelium of the right eye 
was not significantly different 
(P > .05) from that of the left eye in 
. anyof the three monkeys. Thus, donor 
endothelial cells persisted for one to 
three years in the transplants, and the 
pereentage of central graft endothe- 
lial cells of donor origin was similar 
for both cryopreserved and fresh 
transplants. More cells of the recipient 
type were present in the peripheral 
grafts than in the central portion, 
which indicates a pattern ef cellular 
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migration TM host to graft. The 


vivo survival of the endothelium of freeze-stored - 


1074 Arch Ophthalmol—Vol 96, June 1978 


: Endothelial Sex Chromatin in Female to Male Corneal Transplants : 


Central Graft - 





| Donor 
Thickness, mm. . Preservation 
0.49 n Cryopreserved | 
044 Fresh — > 
0.51 mu Cryopreserved. 
0.49 |. — Fresh o ooo 
050 — Cryopreserved » 
049 Fresh —— 


average percentage of cells with 
nuclear sex chromatin in the recipient 


corneas of these male monkeys (8.5%) 


was similar to the percentage found in 
normal male mcnkeys in a previous 
study (695) The thicknesses of the 
cryopreserved grafts were greater 
than those of the fresh grafts during 
the first two weeks after kerato- 
plasty, after which they were simi- 
lar. | | 

Of the remaining five monkeys, two 
had cloudy grafts in both eyes and 
three had failure of only the cryopre- 
served transplant. Four of the five 








unsuccessful cryopreserved grafts and 


one of the two unsuccessful fresh 
grafts were cicudy from the first 
postoperative day. The other two 
"failed" transplants became cloudy 
approximately one month after kera- 
toplasty. 


COMMENT 


The results ef this study show 
conclusively thet transplanted pri- 
mate corneal endothelial cells or their 
progeny persist for at least three 
years in the recipient eye. Once 
successfully recovered from trans- 
plantation, the eryopreserved ceils 
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appear to function as well as do fresh 
cells. transplanted. directly. Because 


the endothelial cell density or cell size 
on the grafts could not be measured, 
this study gives no information about 


the percentage. of cells surviving the 


cryopreservation and. ‘transplantation 


process as opposed to direct transplan- — 
tation. The absolute number of endo- 
thelial cells: on the grafts may have 
been quite different. The small num- 
ber of monkeys involved precludes 
observation of any small difference in 
suceess rates between the fresh and 


the cryopreserved grafts, inasmuch as 


only three of the eight monkeys had 
different results in each eye, and this 
y have occurred by chance 
(MeNemar's test, P > .05). 
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Corneal Storage at Room Temperature 


Uriel Sacks, X Y: K»nnezh Goldman, MD; John Valenti; Herbert E. Kaufman, MD 


* Short-:err eye banking is based 
mainty or meist chamber and McCarey- 
Kaufman medium M-K medium) preser- 
vation. Both nobe a controlled 4 C 
temperature Ter storage. Warming the 
cornea to ream temperature, however, 
drasticailv af&-:s the endothelial viability. 
On enzymatic staining and histological 
study, the MEK medium-stored rabbit 
corneas had mere normal endothelium 
than did ^mcss! chamber" eyes when 
storage wes »rolorged for seven days at 
rcom temperature. n human corneas that 


ware kepi at 4 C fr 24 hours and then 


exposed to a temperature of 25 C, 
destruction o: ergamelies had occurred by 
six hours anc was increased by 72 hours. 
Corneas that were kept in M-K medium 
had relatwelr imtact endothelium after 
four days, buc} disruption and vacuola- 
tion was pres=at by the seventh day. The 
M-K medium, therefore, affords protection 
to tissue wammed to room temperature, 
where me«abelic activity is resumed. 
(Arch Ooht»aimos 96:1075-1077, 1978) 


| | uman demer corneas, preserved in 
most chambers and in Mc- 
Carey-Keufmar medium: (M-K me- 


Xecepted for schilicacion Sept 30, 1977. 
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Orieans. 
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mology, Loamizi: Stete University School of 
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dium) are kept at 4 C to prevent 
possible degeneration of the endothe- 
lium that occurs at higher tempera- 
tures. At 4 C storage temperature, 
"moist chamber" eyes can be used for 
up to 48 hours, and "M-K medium" 
corneas are suitable for keratoplasty 
for up to seven days.’ At temperatures 
higher than 4 C, the cornea increases 
its metabolic activity, and its survival 
is related to the availability of 
nutrients and the release of metabolie 
wastes. 

We present the effect of room 
temperature (25 C) storage on the 
structure of rabbit and human corneas 
stored in moist chambers and in M-K 
medium. 


MATERIALS AND METHODS 


Adult New Zealand albino rabbits (2 to 3 
kg) were killed by carbon dioxide inhala- 
tion, and the eyes were immediately 
enucleated. Neosporin drops were flooded 
over the eyes for two minutes. Twelve 





intact globes were placed in jars that 
contained 5 ml of normal saline solution for 
moisturizing. 

Six of these globes were refrigerated at 
4 C, while the remaining six globes were 
left at room temperature (25 C). Twelve 
additional corneas with a 2- to 3-mm scleral 
rim that was carefully dissected from the 
rest of the globe were placed in vials that 
contained 20 ml of M-K medium with 4 
mg of gentamicin sulfate added. Six vials 
were stored at 4 C, and the remaining six 
were stored at 25 C. The closed vials were 
opened after seven days to study the endo- 
thelial changes. All the corneas were 
dissected; half of each cornea was immedi- 
ately stained with nitroblue tetrazolium 
(NBT) as described by Robbins et al.* The 
other half was placed in 0.25% glutaralde- 
hyde in Milloning buffer at 4 C for 24 
hours. A small, 2-mm wide central portion 
of this half of the cornea was then post- 
fixed in 1% osmium tetroxide in Milloning 
buffer and embedded in exoxy resin. Thin, 
().1-u sections were examined by transmis- 
sion eleetron mieroscopy. The remainder of 
the cornea was prepared for scanning elec- 


Fig 1.—Rabbit corneal endothelium showing, left, few separated irregular cells and large 
areas of bare Descemet's membrane after seven days' moist chamber storage at 25 C, 
and right, regular mosaic pattern with prominent cell membranes after seven days at 25 
C, McCarey-Kaufman medium storage. 
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Fig 2.—Human eyes stored in moist chambers at 4 C for 24 hours. Left, After removal 


from 4 C and after warming for six hours at 25 C, normal intercellular spaces, nucleus 
and apical junction, and swollen mitochondria (arrows) are seen. Right, After removal 
from 4 C and after warming for 12 hours at 25 C, swollen cytoplasm, and mitochondria 


without their fine structure (arrow) are seen. 
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Fig 3.—Human corneas stored in McCarey-Kaufman medium at 25 C. Left, After four 
days, raised central area (arrows) has developed in some cells. Rignt, After seven days, 
cells are swollen and few pits (arrow) are present. 





Fig 4.—Human corneas stored in McCarey-Kaufman medium at 25 C. Left, After four 
days, smooth posterior membrane, dense cytoplasm, and distinct organelle structures 
are seen. Right, After seven days, thick, swollen cell with decrease in anterior cytoplasm 
density and few vacuoles is seen. (This is cornea in Fig 3, right.) 


tron microscopy by the critical point drying 
process.’ 

Glucose concentration in the M-K media 
was assayed by the glucose oxidase-peroxi- 
dase method at the beginning and the end 
of the preservation period. At the same 
intervals, pH was measured with a pH 
ionalyzer. 

Human eyes were obtained from the 
North Florida Lions Eye Bank, Gainesville, 
and used in the study if the time between 
death and enucleation was less than six 
hours. Donor ages ranged from 9 to 82 
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years. Eight whole eyes were kept in moist 
chambers at 4 C until 24 hours had elapsed 
from the time of death; these eyes were 
then stored at room temperature (25 C) for 
six to 12 hours. Eight additional corneas 
were separated with a 2- to 3-mm scleral 
rim and were kept at 25 C for four or seven 
days in M-K medium. The human corneas 
were bissected, and half of each cornea was 
prepared for scanning, and the other half 
was prepared for transmission electron 
microscopy in the method described for 
rabbit eyes. 


RESULTS 
Rabbits 


Moist Chamber Storage.—At 4 C, 
more than 44 of the endothelial cells 
appeared viable with a positive indi- 
rect NBT stain after one week of 
storage. A smooth and regular mosaic 
pattern was observed by scanning 
electron microscopy. Ultrastructural- 
ly, a mild degree of decreased cyto- 
plasmic density was present; mito- 
chondria and nuclei were normal. 

At 25 C, all moist chamber-stored 
corneas were opaque, and the NBT 
revealed few positively stained cells 
after a week of storage. On scanning 
electron microscopical examination, 
large areas of bare Descemet’s mem- 
brane were found, and a very small 
number of irregularly shaped endo- 
thelial cells were scattered throughout 
(Fig 1, left). In thin sections, we were 
unable to find cells on the bare Desce- 
met’s membrane. " 

M-K Media Storage.-At 4 C, a 
positive reaction to NBT stain indi- 
cated viability in more than 44 of the 
cells after one week. On scanning elec- 
tron microscopical examination, the 
endothelium had a flat, smooth, poste- 
rior surface; some cells had a raised 
central area. By transmission electron 
microscopical examination, the endo- 
plasmic reticulum, chromatin, and cell 
junctions were normal; a number of 
small vacuoles were present. 

At 25 C, the M-K medium-stored 
corneas appeared generally normal 
and were the same after NBT stain of 
the endothelium as those stored at 4 C. 
The endothelial layer, as seen by scan- 
ning, was intact with few pits and 
occasional cells with a prominent 
central area (Fig 1, right); the same 
ultrastructural changes that were 
seen at 4 C were found. The presence 
of the media, therefore, protected the 
endothelium that had been warmed to 
room temperature. 


Humans 


Moist Chamber Storage.—After 
six hours at 25 C, slightly less than 44 
of the cells yielded a positive NBT 
stain. On examination by scanning 
microscopy, approximately 20% of the 
cells had a disrupted posterior mem- 
brane. On thin section, areas of 
decreased cytoplasmic density were 
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medium is usually performed at 4 C to 
prolong the survival of the cornea. We 
have found that at room temperature 
(25 C), rabbit eorneas that have been 
stored in M-K medium for seven days 
still retain an intact endothelial layer. 
Eyes stored in moist chambers had 
almost total endothelial degeneration, 
with only a few abnormal endothelial 
cells remaining. As in other reports; 
rabbit eyes stored at 4 C by either 


method had a continuous endothelial 


layer, but corneas without medium, 
when warmed to room temperature, 


were destroyed. 
Shorter periods of storage were 


used for human eyes because endothe- 
lium in them degenerates more rap- 
idly.* Moist chamber-stored eyes that 
were removed from the cold began to 
show degenerative vacuolization, and 
disruption of organelles was present. 
The second six-hour period was more 
deleterious than the first one. These 
eyes had been initially cooled to 4 C, 
and very likely, metabolic activity 


took place only after one or two hours 


when the temperature of the eye 
isolated in a glass-air jacket ap- 
proaehed 25 C. Similarly, substantial 
storage time before warming would 
almost certainly increase this dam- 
age. 

In eontrast, corneas kept in M-K 
medium at 25 C fared much better. At 
four days, minimal endothelial dam- 
age was present; by seven days, 
although small areas of lysis were 
present, cellular organelles were still 
recognizable. In spite of the fact that 
M-K medium was not designed for 
organ culture, our results for the first 


during. shipping is uncertain, the use. 


donor corneas is a safer method than 


| Improved corneal storage for penetrating kerato- D 


corneal. graft rejeetion. Invest Ophthalmol: H: 1- 


.95:869-878, 1977. 












four days compare well with those of - 
Lindstrom et al? who used a modified 
Eagle minimal essential medium with © 
10% calf serum added. In M-K medium 
at 25 C, corneas had some metabolic 
activity, as evidenced by the decrease ; 
in glucose concentration. | 
For normal eye banking procedures, a 
especially when temperature control 


of M-K medium for preservation of 


moist chamber storage. Where the 
donor tissue is warmed and: metabolic 
activity is thus resumed, moist cham- 
ber tissue ean be seriously damaged. 


This investigatión was supported in part by 
grants EY-00446 and EY-00266 from the an 5 
al Eye Institute. 


| Nonproprietary Name 
and Trademark of Drug 


Gentamicin sulfate Gara ycin. | 


References 


L McCarey BE, Kaufman HE: Improvéd 
corneal storage. Invest Ophthalmol. 18: 165-173, 
1974. p 

2. Bigar F, Kaufman HE, McCarey B, et ab E 


plasties in man. Am J Ophthalmol 79: 115-120, 
1975. 

3. Robbins JE, Capella JA, Kaufman HE: | 
study of endothelium in keratoplasty and Ken 
preservation. Arek Ophthalmol. 13:242-241, 1965. 

4, Polack FM: Scanning electron t microscopy of. 


14, 1972. : 

5. McCarey BE, Sakimoto T, Bigar F: Ultra- - 
structure of M-K ‘and refrigerated moist cham- 
ber-stored corneas. Invest Ophthalmol 13:859-863, - 
1974. 7 
6. King. RL, :Doughman DJ, Van Horn | 
DL, et ak Organ culture corneal storage at 
ambient room temperature. Arch Ophthalmol . 


Corneal Storage—Sachs et al 1077 








Treatment of Herpes 
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Gilbert Smolin, MD; Masao Okumoto, MA; Mitchell Friedlaender, MD 


hA model of chronic herpetic keratitis 


developed by injecting rabbits sub- 
conjunctivally with a corticosteroid. A 
| vamisole hydrochioride-treated group of 
iese rabbits developed milder, more 
rapidly healing epithelial lesions than an 
treated group. Although most of the 
untreated rabbits developed. stromal dis- 
ease, almost all of the lesions in the 
2 levamisole-treated animals. were limited 
to the epithelium. — 
5 March, EM 96: 1078-1 ost, 1978) 


As shown recently by several inves- 


tigators, the cell-mediated im- 


mune (CMI) response is the principal 
¿means by which the resistant host 
limits the progress of herpes simplex 
virus (HSV) infections." ` Various 
models have shown that immunocom- 
petent lymphocytes and macrophages 
must participate in the host’s defense 
against the virus. 

-  Levamisole Sydnee orally 
administered antihelminthie agent 
widely used in veterinary medicine, 
` ean restore CMI in patients who were 
formerly anergic,*' exerting its effect 

by stimulating macrophage: function 


peer for publication Oct 15, 197. 
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and the reticuloendothelial system 
(RES) nonspecifically.’ Depressed 


hosts (aging patients, patients taking 


corticosteroids, etc) are most affected, 
and the cell types stimulated are prin- 
cipally the macrophage and the T 
lymphocyte. Levamisole has little or 
no effect on humoral immunity. |. 

In an attempt to ameliorate the 
course of chronic herpetic keratitis in 
rabbits, we administered levamisole 
systemically in the following experi- 
ment. 


MATERIALS AND METHODS 


The experimental animals were 24 New 
Zealand White female rabbits weighing 
approximately 2.25 kg each. Slit-lamp 


examination confirmed the absence of any 


external ocular abnormality. The virus was 
the PH strain of HSV type 1 prepared in 
rabbit kidney cells. Its LD.,, determined by 
its cytopathic effect on rabbit kidney cells, 
was 10°°/0.03 ml. 

We used primary rabbit kidney cells for 
viral assays. They were obtained from a 
commercial source and maintained in 
Leibowitz L-15 medium containing 2% 
fetal calf serum, 190 anits of penicillin G 


sodium, 100 ug of streptomycin sulfate, and. 


2.5 ug of amphotericin B per milliliter. 
The chronic herpetic keratitis model was 

established by injecting subconjunetivally 

2 mg of triamcinolone acetonide suspen- 


sion (Kenalog, 40 mg/ml) into both eyes of — 
each rabbit. The first dose was given two ^ ^ — 
days prior to the HSV inoculation of the .— 
cornea, the second dese two days afterthe — ^7 
HSV inoculation, and subsequent. doses Ei 


| 3+, a large geographic 











weekly. 


On the day we inoculated the eyes with i E = 
HSV (day 0), both eyes of each of the pe 


rabbits were anesthetized with 05% pros 
paracaine hydrochloride (Ophthaine): and | 
traumatized with a platinum spatula. This ' 
was accomplished by making ten horizontal. 
and ten vertieal seratehes in the. corneal | 
epithelium and superficial stroma. Approx- 





imately 0.03 ml of the viral suspension was — ^^ 


then dropped onto the scarified cornea. 


After the HSV inoculation, the rabbits — 


were divided into two random groups of 12 — 
animals each. Group 1 (rabbits 1 to 12) 
received 50 mg of levamisole hydrochloride 
(5 ml) intramuscularly on days 2 and 9, and 
group 2 (rabbits 18 to 24) received 5 ml of 
sterile saline solution by the same route on 
the same days. Every other day thereafter, 
two observers examined the animals with a 
slit lamp without knowing from which 
group they came. The clinieal epithelial 
responses were graded as follows: 


0, negative 

1+, punctate lesions (or an oecasional 
dendritie or geographie lesion) af- 
fecting less than one quarter of the 
corneal surface (Fig 1 | 


24+, a larger geographic lesion affecting 
s one quarter or more but less than. | d 


one half of the corneal surface. 









, ene half or moret ut less than three | 

sion affecting: dires 
2 r nore - of the corneal 
surface; usually associated with 
"stromal necrosis and extensive deep 
and. superficial neovascularization 











.. Levamisole Treatment of Herpes—Smolin et al. — 























- lesion affecting Ulm 





— 





Fig 1.—Lendrtic lesions affecting less 
than one cuamer of corneal surface 





Fig 2—Geegraphic lesion affecting more 
than three quarters of corneal surface with 
stromal mecrosss.and neovascularization 


The ciliatcal stromal 
graded as follows: 


0, negative 

1+, nebular opacification of more than 
bal: of tae cornea 

2+, maeukr ovacification of more than 
halt of tae cornea 

3+, leukomatoms opacification of more 
than hal” ef the cornea 


We kille? the animals on day 23 and 
enucleated the eyes immediately. Both 
eyes from each rabbit were placed in a 
sterile bettie pa-ked im ice. When all of the 
eyes hac been ecllected, they were taken to 
the laberatory. Each cornea from each 
rabbit was then carefully dissected from 
the globe, weighted on a triple-beam 
balance wih a sensitivity of 0.01 g, rinsed 
in sterile 0c85% saline solution, placed in a 
large mortar with 03 ml of Leibowitz 
maintenan-e medium anc a small quantity 
of sand, and ground vigorously until it had 
a pasty comsistency. A 19% emulsion was 


responses were 
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Table 1.—Clinical Evaluation of Epithelial Herpes Simplex Keratitis in 
Levamisole-Treated and Untreated Control Rabbits 


4 
Y 2.58 (+.31)7 


*RE indicates right eye; LE, left eye. 
TY mean (standard error). 


then prepared by adding nine volumes of 
maintenance medium to each unit weight 
of cornea. This 10% emulsion of the cornea 
of each rabbit constituted one sample. 

Tenfold dilutions from 10° or 10° 
through 10-° were prepared, and 0.1 ml of 
each dilution was inoculated into each of 
two tubes of primary rabbit kidney cells. 
The tubes were incubated at 37 C and 
examined at regular intervals for a 
maximum of six days. The cytopathic 
effects were then recorded. 

Uninoculated, control tubes received 0.1 
ml of the maintenance medium at the time 
the other tubes received the HSV inocula- 
tion. 


RESULTS 

The severity of the conjunctival and 
anterior chamber reactions and the 
amount of exudation correlated well 
with the severity of the corneal 
disease. In the severest reactions, the 
contents of the anterior chamber 
could not be seen. 

On postinoculation day 5, the levam- 
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2.79 (+.46) 


2 0 0 0 0 


2.71 (+.49) 2.75 (+.60) 





isole-treated group was slightly worse 
than the control group (Table 1). On 
day 10, the levamisole-treated group 
was improving clinically, but the 
control group was slightly worse than 
it had been on day 5. By days 15 and 
20, the corneal epithelial lesions were 
significantly better in the levamisole 
group than in the untreated group 
(P — .001 on both days). 

In Table 2, we show the amount of 
stromal opacification in all of the 
rabbits on day 20. The remark- 
able difference between the two 
groups was statistically significant 
(P — .001). Only three of 24 eyes had 
any stromal opacification in the 
levamisole-treated group as against 
21 of the 24 eyes in the control group. 
The densest lesions were in the 
untreated eyes; of the three positive 
eyes in the levamisole. group, two 
scored 1+ and one scored 2+, but in 
the 21 positive eyes in the untreated 
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Table 2,—Clinical Evaluation of Stromal Herpes Simplex Keratitis in Levamisole- 
Treated and Untreated Control Rabbits on Postinoculation Day 20 


Levamisole Treated Group 


Stromal Lesion - 
Clinical Scores 


20 diente right eye; LE, left eye. 


| poe 3 scored +1, 6 scored +2, and 
e 12 scored +3. 
zu Viral assays were performed on 


(s z -postinoculation day 28. There was a 
i surnificant. titer d *) in only one 


eye. | 
PEER 


Local treatment of HSV keratitis to 
date has consisted largely of (1) topi- 


- cally applied chemotherapeutic agents- 


aimed at attacking viral synthesis, or 
(2) debridement of the epithelial 
lesion. Both of these treatments are 
reasonably effective for acute epithe- 
lial herpetic disease. In fact, the 
majority of acute epithelial attacks 
will resolve without treatment in a 
few weeks, in most cases leaving no 
visible sequelae. It is in the chronic 
= epithelial, stromal, or uveal-tract dis- 
ease that therapy ean be a problem. 
For the deep lesions, chemotherapy is 


and such side effects as follicular 
conjunctivitis, and debridement of an 
epithelial lesion associated with a 
stromal lesion often aggravates the 
disease. 
© Early favorable reports of viral 
- inactivation by topically applied dyes 
combined with ultraviolet light expo- 
sure prompted many clinical trials.*' 
Recently, however, the dye-light pro- 
cess has shown in vitro a malignant 
transformation of infected animal 





limited by its inadequate penetration. 
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Control Group | 
Stromai Lesion. 
Clinical Scores 


Rabbit No. 





cells? and is now eut of favor. 
It is our belief that the future treat- 
ment of HSV chronic ocular disease 


will depend on new and better means 


of stimulating the patient's RES and 
CMI responses. Some of the agents 
being tested are levamisole, lympho- 
cyte extracts," Cerynebacterium par- 
vum, Mycobacterium bovis (BCG)," 
transfer factor," and vitamin A. 

In our human studies, levamisole 
has had no effect on initial HSV 
attacks but has increased resistance to 
recurrences withcut altering antibody 
levels.'? When patients with recurrent 
corneal ulcers, recurrent herpes labial- 
is, and recurrent herpes genitalis were 
treated with levamisole, the majority 
responded with a rapid and dramatic 
reduction in the frequency, duration, 
and intensity of the lesions.’*'* After 
treatment was discontinued, more- 
over, many of these patients remained 
symptom free for extraordinarily long 


periods. The human dosage was 150 


mg for three consecutive days every 
two weeks for periods up to three 


months. Fortunately, although several - 


cases of agranulocytosis have been 
reported,” levamisole is, for the most 
part, nontoxic. 

These promising initial nti 
prompted the animal experiment we 


have just reported. The dose of levam- 


isole we used (25 mg/kg) was consis- 
tent with the dose Renoux et al used 


in their efforts to potentiate T-cell 
mediated immunity. 16 
The use of levamisole in our model 


of chronic herpes keratitis is espe- 


cially poignant since chronicity was 


- achieved by using corticosteroids. Cor- 


ticosteroids suppress the host's im- 
mune mechanisms and permit growth 
of the virus. The chronie corneal 
epithelial lesion (20 to 24 days' dura- 
tion) and the development of corneal 
stromal disease (by infeetion with a 
strain of virus that rarely results in 
stromal disease in its unaltered 
eourse) are due to continued viral 
growth and spread because of de- 
pressed local immunity. This viral 
growth and spread mimies what often 
happens in humans who are treated . 
with a variety of immunosuppresive 
agents (idoxuridine, corticosteroids, 
ete) Sinee levamisole is maximally 
effective in chronic and reeurrent 
HSV infection in immunosuppressed’ 
hosts, this mode of chronic disease 1s 
maximally suited to test the possible 
effectiveness of levamisole. 

That levamisole has not effect on 
acute HSV keratitis is attested by our 
previous unpublished work and by the - 
clinical course of the levamisole- 
treated and control groups of rabbits 
in this experiment during the first ten 
days of observation. Levamisole 
should, work in chronic HSV disease, 
however, and when the clinical course 
of the levamisole-treated and control 
groups was compared on postinocula- 
tion days 15 and 20, the difference 
between the groups was clearly signif- 
icant. The keratitis in the levamisole- 
treated group started to heal by day 
10, and by day 15 most of the eyes 
were quiet (15 of the 24 either nega- 
tive or 1+). The remainder of the eyes 
were 2+ and improving. In the 
control group, only four eyes were 
negative or 1+ and 16 showed active, 
severe disease (8+ or 4+). These 


results were thus consistent with the | 
effect we expected levamisole to have. 


on chronic epithelial herpetic lesions. 
Stromal herpetic disease usually 
occurs in immunosuppressed human 
hosts and was expected to do so in our 
immunosuppressed rabbits; in faet, 
when we terminated our experiment, 


. 91 of the 24 untreated eyes showed 


gross stromal opacification. Levami- 
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day 23 from both treated and 
untreated rabbits could be explained 
in various ways, we are inclined to 
think that it reflected an absence of a 
significant amount of live virus at 
that stage of our experiment. The 
disease that was present on day 23 
may have been an inflammatory 
response to the necrosis caused by 


recently inactivated virus. We are 


planning other experiments in which 


viral assays will be performed on days - 
10, 15, and possibly 20. This should 

determine unequivocally whether or.’ 
not there is a difference in the viral 


titers of levamisole-treated and un- 
treated rabbits. 

The corneal lesions of rabbits 14 and 
16 worsened on day 20, and the ques- 


tion of secondary infection may be — 
raised. Although cultures were not 
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Ann Ophthalmol 8:427-432, 1976. 
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: herpetic 
the immunosuppressed - levamisole- 


: prote 


Public Health Service grant EY-01121 from the 


 Levamisole. therapy: Results of clinical an 


- ` immunologic evaluation. Natl Cancer Inst. Mo 
7. Felber TD, Smith EB, Knox J, et al: Photo- 


dynamic inactivation of herpes simplex. JAMA | 


 levamisole. Br J Mee 4: 592-593, 1974. - 


1974. 


agranulocytosis. after levamisole. Lancet 1:100, 


Potentiation. of T-cell mediated. immunity b 


















helpful ind the viral assay. tin To 
these rabbits were not secondarily 
infected, the possibility of secondary. 
infection was not totally eliminated. - 
immunosuppressed, untreated 
rabbits could he expected to develop- 
secondary infeczions, or even systemic. 
infeetions, from which 


treated animas — should be better. 


"This investigation was supported jn cay by. 


National Eye Institute. 
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Amphotericin B—*'ungizone. 
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14, Kint A, Verlinden L: Levamisole for: re 
rent herpes labialis. N Engl J Med. 291:30 


15. Vanholder RV Van Hove W ‘Bigeirrent: 
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16. Renoux G, Renoux M, Teller- MN, et a 


levamisole. Clin Exp Immunol 25: 288-296, 1976. iE 












calibration error that vesuNs. in a 

































LT is available for reference. 


4. aptometer (manufactured — by 
À Haag-Streit) i is used to measure dark- 
- adapted retinal thresholds. It is avail- 

able with a variable angle-fixation 
: device that projects a small, dim, red 





^jn horizontal, vertical, or oblique 
meridians. The retinal loeation may be 
conveniently specified. bya polar coor- 
‘dinate system, which designates me- 
ridian and number of degrees of 
eccentricity from fixation, Different 
retinal loci within one eye, or r similar 
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ter, Maywood, Ill (Dr Evans). 


= and Ear Infirmary, 1855 W Taylor St, nd IL 
60612 (Dr Fishman). 


eran “dak “adaplometer | 


hthalmol 96: 1082-1 083, ap. : 


TY he Ro Golübrismn- Weekers ded: ad- 


ight onto the inside of a hemisphere | 


. Ophthalmology, Loyola U niversity ! Medical Cen-. 


. Reprint requests to University of. lilinois Eye. 


Géldmann-Weekers adaptometer with; eye i 
fixation bios indicated 2. a Angle $ subter 


base of triangle 
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tha: Ate physiologic blind 
eine recorded at 19° to 25° 
5 orizos tal meridian of the 
ma ratier than at the normal 
* Tae calibration marks on 
1 device would be correct if 
€ ere omatec in the geometric 

af the hemisphere. 


MATERIAL 










t "^ mesdocemicnté d from Six 
e seugh: to derive a formula 
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90°, given that R = 


"Comersion d derivec for equation for finding : . 





subtended at the eye, as a function of a, the 

angle stated on the dial. 
By inspecting the Figure, it is seen that 
2 a = Q/R, so that Q = R sin a. Also, cos 
= S/R, so S = R cos a. If tan b = Q/ 


(S * D) then substituting for S and Q 


gives the following equation: 
tan b = R(sin a)/R (cos a + D). 
Solving for angle 5 gives the equation: 
b = arctan [R(sin a)/ R(cos a + D)]. 


Since R, the radius of the hemisphere, is 


a constant, and D is nearly so, the actual | 


visual angle b is easily computed for each 


angle a on the dial. If, for example, the dial 


reads 15°, one is actually testing the retina 
at 11.68*, 
retina is being tested at 74? (see Figure). 
The Table, derived from the formula for 
angle b, lists the corresponding retinal 
loeation for each 5? on the dial from 0? to 
17.5 em and D = 10.16 
em. 

If one wishes to test the retina at a 
specified angle b from fixation, one must 
do so with angle a, read on the adaptom- 


eter, and angle b related as in the equation - 
for angle b. However, the law of sines of | 
basic trigonometry permits us to give the p 


desired dial reading, a, as a simple function 
of b. Omitting the derivation, we have the 
following equation: 


a =b + aresin [(D/R)sin b]. 


Since D and R are constants, we see how to — 
compute a for a chosen b. It can be seen in 
the preceding formula that if D = 0, then. 

= b. That is, a is equal to the true visual - 


angle, b, when the eye is located in the 


center of the sphere. Alternatively, one - 
may estimate angle a by interpolation . 


from the Table. 
COMMENT 


from different instruments for a 
specific retinal locus, the calibration 
on each must be aecurate. If, for 


example, a 10?-wide ring scotoma had . 


been delineated by  perimetry to 


that would express b, the true angle 


at 23.47°. 


is, however actually larger than a 


displacement of the head, and there- 


When the dial reads 90°, the fore the eye, that is tested, away from 


~ visual angle. of the eye (b in Figure) 
from the value stated on. the dial (a in 


-head position, suboptimal patient co- 
. my of the head, these errors are rela. 


| analysis. 
handled i ina similar. manner. 


rived: for the modified Goldmann- 
— Weekers instrument, are generally 
. applicable to other devices that claim” 
retinal locus. The Table may be 


^at a glance, to accurately determine 


. Goldmann-Weekers dark adaptome- 


1 ene «oh .. ter with the variable fixation modifi- 
If an investigator wishes to com- | 


. pare the results of measurements 


Dark Adaptometer—Maggiano et al 





between the 25° and 35? isopter, one 
would miss the scotoma completely by 
dark adaptometer testing if the fixa- 
tion device were set for 30°, the 
presumed midpoint of the scotoma. At 
30° the instrument is actually RUE 















The ealibration marks on the iii 
tion device would be correct if the eye ` 
were located in the geometric center 
of the hemisphere. The adaptométer 









hemisphere along the visual axis, and . 
is more accurately described as two; 
thirds of a sphere. This results in 










the center of the sphere, and thus the 











Figure) is reduced. The amount of. 
error increases as one tests farthei 
and farther away from fixatic 
Although errors in estimation of th 
true retinal locus may occur with poo 
















operation, and variation in the anat 


tively small in magnitude. The error 
would, nevertheless, “þe 





















The formulas given, al Ithough de- 


to measure a function at a specific ' 
referred to by investigators who wish, 


where they are testing when using the 


cation. 


This investigation was supported in part by 
training grant EY 24-16 from the National Eye 
Institute, National Institutes of Health, Bethes- 
da, Md, and by a research grant from the 
National Retinitis Pigmentosa Foundation, Bal- 
timore. 
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Curved Ruler for Measurement 
Along the Surface of the Globe 3 


William E. Scott, MD; A. Martin-Casals, MD; David E. Braverman, MD 


€ A curved ruler for measurement along 
the surface of the globe has been 
designed to measure the arc instead of 
the cord measurement. The ruler is espe- 
cially helpful when one is doing large 
recessions and posterior fixation of the 
recti muscles (Faden operation). 

(Arch Ophthalmol 96:1084, 1978) 


ecurate surface measurements of 
the eye are especially important 

in strabismus and retinal surgery. 
Strabismus operations that require 
measurements of 10 to 20 mm include 
large recessions of antagonist muscles 
in paretic strabismus,' posterior fixa- 
tion of recti muscles behind the 
equator (Faden operation), "en bloc 
recessions,” and operations that of- 
ten require large, accurate measure- 
ments from the limbus. These pro- 


Accepted for publication Aug 5, 1977. 

From the Department of Ophthalmology, 
University of Iowa Hospitals, Iowa City. 

Reprint requests to Department of Ophthal- 
mology, University of Iowa Hospitals, Iowa City, 
IA 52242 (Dr Scott). 


cedures make straight-line determi- 
nations with the standard Castroviejo 
calipers less accurate as compared 
with measurements along the surface 
of the globe, unless the latter is done 
in 10-mm steps or less. (Fig 1 and 
Table). Standard calipers are also 
inappropriate for measurements be- 
hind the equator, where space for 
instrumentation is very limited. 
Because of these reasons, we de- 
signed an instrument that permits 


Comparison of Caliper vs Curved 
Ruler Measurement* 


Curved Ruler 
Measurement, 


Caliper 
Measurement, 





*Measurements along surface of globe were 
calculated for particular caliper settings, assum- 
ing 11-mm radius. These computations demon- 
strate that the caliper is sufficiently accurate up 
to 10-mm measurements, but less accurate for 
larger numbers. 


accurate surface measurements and 
ease of handling, even in the less 
accessible areas behind the equator. 
The instrument consists of a 20-mm 
curved ruler, marked at 1-mm inter- 
vals and notched every 5 mm. The 
radius of curvature of the ruler is 11.0 
mm, which is similar to that of the 
normal globe. This ruler is attached to 
a 70-mm, straight friction handle 
(Fig 2). y 


The curved ruler is available through Hansen 
Ophthalmic Development Laboratory, Iowa 
City. 
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Fig 1.—Relationship between arc a and chord b is given by this formula. Chord b 
represents straight-line measurement as determined with standard Castroviejo calipers. 
Arc a is corresponding distance measured along surface of globe. Line r is radius of 
globe. 


Fig 2.—Instrument consists of 20-mm curved ruler attached to 70-mm, straight friction 
handle. 
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Affiiated with Thomas Jefferson University and the Pennsylvania Academy of Ophthalmology and Otolaryngology 


announces a course on 


RETINAL MANIFESTATIONS OF SYSTEMIC DISEASE 


2 course for the practicing ophthalmologist featuring clinical and pathologic correlations 


GUEST SPEAKERS: 


~=C™MAS M. AABERG, M.D. DONALD H. NICHOLSON, M.D. 
Director, Retina Section, and Professor Associate Profesor of Ophthalmology 
2€ p«rtment of Ophthalmology, Medical College University of Miami School of Medicine 
» W sconsin, Milwaukee, Wisconsin Miami, Florida 
FACULTY: 
William Annesley, M.D. Michael Naidoff, M.D. 
r Wililam Benson, M.D. Charles Rife, M.D. 
T. D. Duane, M.D. Lov K. Sarin, M.D. 
Jay Federman, M.D. Jerry A. Shields, M.D. 
Richard Goldberg, M.D. William Tasman, M.D. 
Alfred Lucier, M.D. Myron Yanoff, M.D. 
Larry Magargal, M.D. A. W. Zimmermann, M.D. 
and others 
TOPICS: 
Diabetes Retinal Inflammatory Diseases 
Hypertension Tumors 
Sickle Cell Metabolic and Endocrine Disorders 
Collagen Diseases Detachment Prone Systemic Diseases 
Drug Toxicities Blood Dyscrasias 
Phakomatoses 
DATE: PLACE: 
September 8 and 9, 1978 Marriott Motor Hotel 


City Avenue and Monument Road 
at Schuylkill Expressway 
Philadelphia, Pa. 19131 


FEE: $250 
$100 for Residents 
(with letter from Dept. Chairman) 


Am FM.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 


vs. Conny Suhoskey (215 - 972-6275) Name 

Retina Service roe 
Wills =ye Hospital 
1501 Spring Garden Street City 


Final etelphia, Pa. 19130 
T Stale —— o ou D 


For registration make checks payable to Retina Course. 
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Automated refraction... 





no longer a question of 


“IF” : 
its just a Question of 
"WHEN" 


Now’s the time to automate the refractive part of your practice. 


Previdesuperior eye care 

“sa professional, you want to give your patients 
the very best eye care possible. The Acuity Systems 
6600 A. "TO-REFRACTOR" adds the helping hand 
yeu need. Our new technology significantly 
mproves your refractive capability over manual 
tecaniques. Foor responders and other difficult 
patients including aphakics, intraocular and contact 
lens patients, very young children, spectacle blur, 
scissors ~etlex. and early pathology patients are 
retracted faster and more accurately than is now 

hu manly possib.e. 

I- s the most effective system for providing supe- 
rier eye eare. The 6600 AUTO-REFRACTOR 
greatly seduces the refractive time, allowing you to 
spend more time with your patients, giving them 
tte care that only you can provide. 

The unique features of the 6600 AUTO- 
REFRACTOR guarantee a more accurate refrac- 
tor anc give ycu time to deliver superior eye care. 
* One-second measurements allow for highly- 
prec se cbjective sphere, cylinder and axis readings. 
Fefractions are completed in just one second on 
even the mos: difficult patients. 
€ *Aute-Tlrack", the patented, automatic eye-track 
ins system, continually moves with the eye, even in 
mnys:agmus patients and those unable to fixate. 


© Optical scan automatically and instantaneously 
provides additional refractive data on early pathol- 
ogy patients with just the push of a button. 


Meet thexhallenges of modern eye care 


Tocay’s successful eve care practitioner faces 
mamy Challenges which, if met in an efficient way. 
present many opportunities. 

€ National health care and third party payment 
piams ar- present in various forms. The fixed fee 
structure and the added patient volume challenge 
you co become more efficient. The 6600 AUTO- 
REFRA TOR lets you meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eye care. 

è Successful practice growth in times of inflation 
and rising taxes requires that you increase your 
practice volume by at least 10 percent per year, just 
to keep pace with the economy. The 6600 AUTO- 
REFRACTOR helps you meet this challenge by 
improving office efficiency, increasing productivity, 
and significantly reducing your tax burden. 

It's plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
Send for the free booklet *Automated Refraction 

. it’s Time". You'll learn why automated refrac- 
tion is no longer a question of “IF”, it's just a mat- 
ter of answering, “When is it right for me?" 


Mail the coupon or call toll-free, 800/336-0359 
In Virginia, call collect, 703/471-4700 


Acuity 
Systems 

24 ls Incorporated 
11413 Usa Newton DE 


Reston, Virginia 22090 
(703) 471-4700 









Id like to learn more about 
Automated Refraction and see 
if now's the time to add the 6600 
AUTO-REFRACTOR to my practice. Please send me 





the free booklet, “Automated Refraction . . . it's Time" 
Name 

Address 

Cy oo ee tase Zip 








Mine is a || solo |] group/partnership practice. 

I do approximately refractions in a typical 
day. Mail to: Acuity: Systems, Inc. 11413 Newton 
Square Reston, VA 22090 
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For motility testing of pediatric patients, Keeler 
provides a method that even a three-year-old 
child can understand: The Praeger Squint Light. 


Mounted on a convenient headband, the Praeger 
Squint Light includes two arms ending in the eye- 
catching likeness of a character from the popular 
“Peanuts” comic series. The characters eyes 
blink, serving as a red fixation light which, when 
the arm is moved, projects the patient's eyes 
along the six cardinal directions of gaze. The 
second arm remains stationary in the direct up 
and down position. 


KC Keeler 


..With the future in sight 


The Praeger Squint Light is inexpensive, comfort- 
able and, except for the occasional replacement 
of the single “A” battery, virtually maintenance- 
free. In addition, the unit was designed to be worn 
with or without glasses. 


For pediatric patients who sit down and take 
notice, the most effective motility test is the 
Praeger Squint Light . . . available exclusively 
from Keeler. 


Call or write for further details. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 








(1976. 


June 


“Annual Meeiiag ofthe Canadian Ophthalmology 
Soci ty. Teias, Wawa Scotia, June 71-15. 
P ud Cenmgress of Ergophtheimology, 
_ dures C3-4 €, 
, gnigni cf Mosiem :Oght^almology. Presby- 
"war adc Mecca! Carter, San Francisco, 
5o June 1517. 
C. Aphakia Seminar. iaerepris, June 17-18. 
AMA Annua Co mention, Si Louis, June 17-22. 
< ; 'O-Opihtbaimology and Advances 
inc Multiple Sclernsis, Stowe, Vt, Jure 19-21. 
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America: Associ:tisn o! Pediatric Opnthalmol- 
; Oy, ^i iamsburz, Va, Ju y 5-9. 


Augusli 





i | Summer S&hakesoecsrean Festival om External 

2 ^ Eye Diseases, cedar City, Utah, Aug 4-5. 
Clinical "reliiems e7 Uveitis, Mauna Kea Hotel, 

 Kaume 2, dawell, Aug 5-12. 

à; Seminar dti. Oculo-Plastic Problems, 












dep i 
cd Ookthelmic Surgery, Roch- 
f112. 


ai Sympesium on Evoked Potentials, 
Hostal Nettingnam, England, 
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- Benalional Herpetic Eye-Disease 

: internationa: sympo- 
c ere diseases will be 
1 . Germany, April 16- 
eeng wi 7 wip eee the 





is m m 1 7 held rea 1 and 
Rat the jd a a in 


xd Tina di ogy, Par k 
, 135b Leng Pond Rd, 
14626. 


A Bid Shieh For Sight, 
ned that it has awarded 


= i 263 gran v aid, 25 postdoc- 
uh -felicwships, 13 student 
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International Commission for Optics, Madrid, 
Sept 10-17. 

German Ophthalmological Society Symposium 
on lonizing Radiation, Dusseldorf, Germany, 
Sept 17-20. 


. Hlinois Society of Ophthalmology and Otolaryn- 


gology, Urbana, HI, Sept 29-Oct 1. 


October 


American Board of Ophthalmology Oral Exami- 
nation, San Francisco, Oct 12-15. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. 


Controversial Aspects in Ophthalmology, Kan- 


sas City, Mo, Oct 21. 
American Academy of Ophthalmology, Kansas 
City, Oct 22-26. 


November 


Southern Medical Association, Atianta, Nov 11- 
14. 


December 


Aphakia Symposium, Cerromar Hotel, San Juan, 
Puerto Rico, Dec 26-Jan 1. 


1979 


January 


international Glaucoma Congress, Las Vegas, 
Jan 14-19. 


fellowships, one departmental award, 
four clinieal research service grants, 
and six travel awards. 

Applieations for the 1979-1980 
awards will be welcome anytime after 
Oct 1, 1978, but no later than March 1, 
1979. Requests for application forms 
should reach Fight For Sight in 


writing only. Communieations should. 


be addressed to Fight For Sight, Ine, 
41 W 57th St, New York, NY 10019. 


Dr Rodieck Named Bishop Profes- 
sor.-Robert W. Rodieck has been 
appointed Bishop Professor of Oph- 
thalmology at the University of 
Washington, a chair endowed by the 
Bishop Foundation of Seattle. Dr 
Rodieck has served most recently as 
reader in physiology at the University 
of Sydney. 


Second Aphakia Seminar.—The sec- 
ond biannual seminar on aphakia, 
sponsored by the Department of 


Ophthalmology of the University of 


. Latin American Council on Strabismus, Medel- 


, International Orthoptie Congress, Berne, Swit- _ | 


American Academy ot Ophthalmology, San 




















OKAP and Written Examination, American 
Board of Ophthalmology, Jan 20. s 

Utah Ophthaimological Society Winter Meeting, 
Alta, Utah, Jan 25-27. 


February 


lin, Colombia, Feb 16-20. : 
Pan-American Congress of Ophthalmology, 
Miami Beach, Fla, Feb 23-March 3. 


September 
zerland, Sept. ^5. 
November 
Francisco, Nov: 5-9. 
1980 
April | 
international Symposium on Herpetic & 
Diseases, Freiburg, Germany, April 16-18. 


European Ophthalmological Congress 
on, een April 21-25, EE " 





American. Academy of Ophthalmology, ‘New ee 
Orleans, Nov 14-17. e 


Tennessee, will be held June 17 and 18, 

1978, at the Holiday Inn/Rivermont 
Hotel in Memphis. The title of the 
seminar is, "Aphakia: It's Creation 
and Correction." For further informa- 
tion contact the Aphakia Seminar, — 
University of Tennessee Center for _ 
the Health Sciences, Department of > 
Ophthalmology, 860 Madison Ave, . 
Memphis, TN 38163. 


Papers for Eye-Bank Association 
Scientific Program.—The Eye-Bank As- 
sociation of America will hold a scien-. 
tific program on Saturday, Oct 21, 
1978, from 9 AM to 12:30 PM at the 
Radisson Muehlebach Hotel, Kansas. 
City, Mo, preceding the American É 
Academy of Ophthalmology meeting. 
Papers relating to corneal transplan- 
tation and eye-bank techniques are — 
solieited. 
Please send abstracts before Sept 8, 
1978, to R. D. Richards, MD, Depart- . 
ment of Ophthalmology, University of 
Maryland Hospital, Baltimore, MD 
21201. : 
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Obituary 


Cecil O'Brien, one of ophthalmolo- 
gy's great teachers, died in La Jolla, 
Calif, on Dec 11, 1977, in his 88th year. 
He was born in Mahattan, Ind, in 
1889, the son of William O'Brien, who 
was a general practitioner. 

Graduating in arts from DePauw 
University in 1909 and from the medi- 
cal school of the University of Indiana 
in 1913, O'Brien started an internship 
in internal medicine at The Johns 
Hopkins Hospital but had to leave 
after a short while due to the illness of 
his father. Since he was unwilling to 
wait for the opening of the new medi- 
cal school in Indianapolis, he interned 
at Deaconess Hospital in Indianapolis 
for one year. He then joined the medi- 
cal department of the US Navy, 
through which, after postgraduate 
study in tropical medicine, he was sent 
to the Far East and had many adven- 
tures on river patrol in China. When 
the United States entered World War 
I, Dr O'Brien was attached to the 
Marine Corps, and he ran a hospital at 
Chateau Negress in France. After the 
war, he returned to the New York 
Naval Hospital. 

After his discharge from the Navy, 
Dr O'Brien went to the Wills Hospital 
in Philadelphia, where he was most 
impressed by DeSchweinetz and Hol- 
loway. After finishing the course at 
Wills, he opened an office in Indianap- 
olis for a short period before settling 
in Toledo, Ohio. Then in June 1925, 
through the influences of DeSchwei- 
netz and Holloway, he was appointed 
professor at the University of Iowa to 
establish an ophthalmology depart- 
ment. Prior to this, the University of 
Iowa had only housed an Eye, Ear, 
Nose, and Throat service under the 
direction of William Boiler, a practi- 
tioner in Iowa City. O'Brien worked at 
the university for one year before 
taking a leave of absence, under the 
aegis of the Rockefeller Foundation, 
to study in Europe for nearly two 
years. 

In Europe, Dr O'Brien was in- 
fluenced by J. Herbert Parsons in 
London, Elschnig in Prague, and E. 
Fuchs and M. Salzmann in Vienna. 
The influence of these men was clear- 
ly in evidence on O'Brien's return to 
the United States, because his prime 
interests in teaching were pathology 
and surgery. Anyone who trained 


1889-1977 


under O’Brien had to know Salz- 
mann’s “Anatomy and Histology of 
the Human Eye” by heart. On his 
return to Iowa City, O'Brien quickly 
set about organizing a department 
that would be second to none in offer- 
ing a training in ophthalmology. 
Sufficient time was allowed for a resi- 
dent to work up each patient com- 
pletely. If there was not sufficient 
time, the resident stayed late, since 
there was no punching a clock at the 
end of the day; no resident ever made 
the mistake of presenting an inade- 
quately worked-up patient to O'Brien 
a second time. Although residents 
were free to work late or play late, 
woe be it to them who were not on 
time with their work ready to present 
the next morning. 

O'Brien was a perfectionist and a 
tireless worker. He quickly set up a 
staff to teach the basic disciplines; 
instructors included Salit in biochem- 
istry, Koeppe and, later, Tyndal in 
opties, Thygeson, followed by James 
Allen, in external disease, Walls in 
physiology and comparative anatomy, 
and Leinfelder in neuro-ophthalmolo- 
gy and refraction. O'Brien taught a 
widowed cleaning lady, Mrs Kather- 
ine Lindorfer, who had impressed him 
by the quality of her work, to be a 
technician in pathology. Her extreme- 
ly thin slides with perfect staining 
were the envy of the other members 
of the pathology club that later 
became the Verhoeff Society. O'Brien 
hired Gustav Bethke as the staff 
artist in 1930. When Bethke left for 
the Eye Institute in New York, Dr 


Cecil O'Brien, MD 





Cecil O’Brien, MD 


O'Brien replaced him with the incomf-  * 


parable Lee Allen. 

O'Brien was an excellent clinician. 
He was always available and willing 
to discuss any interesting case. He 
was absolutely honest and was willing 
to admit he did not know what the 
diagnosis was in questionable cases. 
He was an excellent teacher, especial- 
ly in areas that particularly interested 
him, and through the years, he was 
interested in many subjects. His 
thesis for the American Otological 
Society in 1928 was on biochemical 
studies of the blood in patients with 
senile cataract, but he wrote on a wide 
variety of subjects from inclusion 
blenorrhea to eviscerationewith an 
intrascleral implant. 

O'Brien was a superb surgeon. His 
dexterity and single-mindedness gave 
the illusion of speed, but he never 
made a hurried move. He stressed 
both the care and gentleness in the 
handling of tissues and the avoidance 
of possible contamination by leaving 
an eye open an extra second or by 
reinserting or handling the working 
end of an instrument. In my three 
years under O'Brien, I never saw a 
postoperative infection even though 
we did not wear gloves. 

Although O'Brien was a strict and 
tough taskmaster-he ruled on a 
mixed fear/respect basis—he was able 
to instill such a sense of pride in one's 
work and in the department that few 
left with any other feeling except 
admiration and affection for the man 
who had given so much. Although he 
was a tireless worker and expected the 
same from his group, he was a superb 
host; his parties were renowned for 
more good food, choice liquids, and 
good fun than most people could toler- 
ate. However, the day after the party, 
it was "business as usual." 

Dr O'Brien will always be remem- 
bered as the man who founded a first- 
rate eye department in the middle of a 
cornfield. The library of the eye 
department at the University of Iowa 
bears his name, as does the pathology 
laboratory and a visiting professor- 
ship at Tulane University. He is 
survived by his widow Lillian Chat- 
ham, two grandchildren, and a great 
granddaughter, Kelly O'Brien Hill. 

PHILIP KNAPP, MD 
New York 






















CONTAINS: levo-epinephrine HCI equivalent to 
0.25%* 0.5%, 1%, 2% free base with: benzalkonium 
chloride, sodium metabisulfite, edetate disodium, and 
purified water. *The 0.25% formulation also contains 
sodium chloride. 


INDICATIONS Chronic simple glaucoma. 
CONTRAINDICATIONS Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 


WARNINGS Uncesirable side reactions may include: 

eye pain or ache, browache, headache, conjunctival hyper- 
emia and allergic lid reactions. Adrenachrome deposits in 
the conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively uncom- 
fortable upon instillation. However, discomfort lessens as the con- 
centration of epinephrine decreases. 


Epifrin (epinephrine) 
ends toush breaks 


A broken bottle of epinephrine is more than a 
tough break to your glauccma patient. 

It’s a shemeful waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unnecessary dilemma for your patient 
trying to adhere te a strict regimen. 

When yeu prescribe Epifrin, the only major 
epinephrme in an unbreakable, plastic dropper 
bottle, you and any chance of waste associated $ 
with brokem glass. And the easy-to-use squeeze- f 
dropper bc:tle eliminates fumbling with glass eye- 
droppers too. 

So why azen’t other epinephrines available in 
plastic? Because. unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 
7.5ml glass bottles. Epifrin comes in an economical 
15ml size that costs about the same as the 7.5ml 
glass botte 

And if conventence, stability and economy arent 

‘enough, Epifrin is also available in four dosage 
strengths. 


That's why we say... only Epifrin has it all! 





Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. 


DOSAGE AND ADMINISTRATION The usual dosage is 1 drop 
in the affected eye(s) once or twice daily. However, the dosage should be 
adjusted to meet the needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 


Epifrin‘(-epinephrine) 


sterile ophthalmic solution 
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© Irvine, California/Pointe Claire, P.Q., Canada 
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MONOCULAR INDIRECT ATTACHMENT 
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= Over 800 in use by leading ophthal- = Erect image 
mologists and institutions 


m Variable illumination 


a Fortable 

= Plugs into standard wall socket =» Full field illumination independent 
1) ¢ made of selected reaction size 

m Direct and indirect viewing m Easy installation on existing Log-2 
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City State 
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Align yourself with an exceptional 
group of Implanting Surgeons. 


The four loop, iris plane lens has seen a 
multitude of changes in its lifetime 
Some of these changes have come about 
through the close cooperation of lolab and 
members of the implant community. The co- 
operation is shown in our product. 
a Well defined loop angle geometry 
æ Easily discernable dioptic power 
ws Rigidly controlled clearance between the 
posterior surface of the lens and the 
posterior loop for proper iris clearance 
a First to introduce weight saving, non- 
biodegradable, polypropylene loop 
construction 
By choosing this lens design for implanta- 
tion you've aligned yourself with an excep- 
tional group of implanting surgeons. We feel 
we make a lens worthy of this group 


Telephone Toll Free: 800/854-1761, in California Call Collect: 714/599-8347 
695 West Terrace Drive, San Dimas, California 91773. 

















< Ocular E ator for Candida | 
* Endophthalmitis 
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‘he article entitled 


| m a amphotericin B Treat- 





ment of Casdica Endophthalmitis” 

br Sterm ef zl in the January 
ARCHIVES (E5395, 1977) suggests 
tzat 
amphotericin B might be preferred 
over intravenous administration of 

tae drug in the treatment of selected 
eases of Cowdilr endophthalmitis. 
» “A though intzzocular lesions may de- 
OW lop after camdidemia in the absence 
. Gfother crgan involvement, it is much 
c de ore commer for Cand ida: endoph- 
_. thalmitis.to be zr indicator of wide- 
spread deep «and ciasis.’ This ocular 
isdieator is anore reliable than any 
. Gther elmical sign currently used to 
 €ifferentiate transient 
. from deep 
fore. patients in whom intraocular 

| candidiasis deve ops following candi- 
cemia should be treated preferentially 

—. with ant-furwal agents administered 































Em. fer systemic effect. not only to bring. 
solution of the endophthal- 





Mo gaout n 
mitis itself, bu: to treat probable 
^ eeyeotie m icmabseesses in other vital 
| organs, 
kidneys. 










Sacramento, Calif 


Hi JR, Foos F 

tween C inadido endophthalmitis, candi- 
a: ani dissem nated candidiasis. 
dicen “T132735, BRT. 











dn Beply—We would like te submit 
he EROS, reply to Dr Griffin's 
are in comolete agreement with 












oG? disseminated systemic candidiasis. 
end that when systemic infection is 


present, therapy with intravenous 





emphoteriein B or other systemic 


. antifungal medication is indicated. All 

ros B ts whodtave lesions have evalua- 
vons-cone, imdu Ting blcod and urine 
visa chest reentgenograms, care- 
| examination fer heart murmurs, 
d other indicated tests, in search of 
ije ic infection. bad e were careful to 
























iutravitres . acministration of- 


camdidemia- 
orgam candidiasis. There- 


most commonly heart and 


J. EeBERT. GRIFFIN, MD 


ta, Pettit TE: Relation- i 


i Griffin that Candida endophthal- | 
itis is eften ar important indicator - 


tion because he refused hospitaliza- 
tion on two separate occasions. We 
certainly did not intend to advocate 
treating patients with systemic ean- 
didiasis with intravitreal amphoter- 


icin B alone. However, should intravi- 
treal spread of infection develop in - 
such a patient, we believe that intra- . 
vitrea! amphotericin B should be 
given in addition to intravenous ther- 

apy as a means of achieving thera- 

 peutic levels in the vitreous. i 


We believe that cases of Candida 
endophthalmitis complieating intra- 
venous drug abuse represent a differ- 
ent situation. While such cases should 
have the same detailed evaluation as 
those patients with other predisposing 
factors to candidemia, especially since 
Candida endocarditis 
seen in drug addicts, in most cases of 
Candida endophthalmitis complicat- 
ing drug abuse no systemic focus of 


infeetion ean be found. This was the 


case in the references cited in our 
communieation and is consistent with 


the experience of others who have 
seen many of these cases (oral commu- - 


nication, G. R. O'Connor, Sept 17, 
1977). In the case of the drug addict 


with Candida endophthalmitis and no 
evidence of systemic infection, intra- 
vitreal therapy alone might be consid- 
ered to spare the patient the side 


effects of amphotericin B adminis- 
tered for systemic effeet. 
GEORGE A. STERN, MD 


CARL L. FETKENHOUR, MD- 
RICHARD B. O'GnApy, MD 


Nonproprietary Name and 
Trademark of Drug 


Amphotericin B—Fungizone. 


Regulating ‘Unnecessary Surgery’ 
Regulations 


To the Editor.-Dr Wong’s special 
communication entitled, “Indications 
for Cataract Surgery: Psycholinguis- 
tic Considerations,” which appeared 
in the March ARCHIVES (96:526-528, 
1978), superbly states the problems 
facing both patient and surgeon in the 
often-difficult process of deciding the 
point at which to intervene surgically 
in a patient with cataract and visual 
complaints. The issues are discussed 
more masterfully than in any other 


mostly of political origin; that most 


an occasional ophthalmic surgeon who 


States, and the vast majority of cata- 


. wide. 


uU E fore cannot be guided by rigid 


of the ARCHIVES points out that much. 
more cataract surgery is performed in. 


. visual demands of American public." 
groups is the high percentage of 
glasses being worn by the tourists. In 
November 1977 Consumer Reports, 


glasses or contacts and they spend . 
close to $4 billien a year for ophthal- 


-collective demands of 
Americans for the best quality of 
-medical care has become an exceed- 
national attack on unnecessary sur- 


attract votes and sell newspapers. 
However, efforts to reduce unnecessa- 


for his patient. and will little deter 










communication I have seen on this 
subject. us 

The corresponding editorial, “A 
Surgieal Storm." which appears on 
p 427 of the same ARCHIVES, lights 
squarely on anether problem, ie, un- 
necessary surgery. I submit that the 
"storm" headlined in this editorial is 






























































patients don't consider their surgery 
unnecessary. As in any collection of 
human beings, there is undoubtedly 





is too eager, but the vast majority of 
ophthalmie surgeons in the United 


ract (and other) surgery performed is: 
undoubtedly well indicated. I find 
myself angered when threatened . 
(again!) with government regulation 
if we don't make ourselves miserable 
with regulations of our own. Dr Wong 
properly points out that "the resultant. 
Pange. of visual  indiea- 
tions... for cataract surgery there- 





rules.” 


In the “storm ' editorial, the Editor 


the United States per capita than in 
any other country of the Western 
World. He goes on to state: "It is 
unlikely that this is due to the special - 


Yet, one of the characteristics by 
which Europeans spot American tour - 


fact, according to an article in the ` 


"Some 110 milion Americans wear . 


mic products and services.' 

The American public has become: 
health and function oriented. The 
individual. 


ingly expensive "right." The current ` 


gery is an obwiously easy way to 


ry surgery by the arbitrary imposition 
of regulations that deny visual reha- 
bilitation to theusands of our citizens 
will hardly be a popular remedy. Irra- 
tional regulatiens would make life 
difficult for the honest physician and 


those who are rot honest. 


ROBERT C. DREWS, MD 
Clayton, Mo 


Correspondence. 
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Sei instillations— In four available concentrations- D 
upted 24-heurcontrol — fo satisfy individual patient | a 
requirements. E 
-Behronicsimpleglaucoma — D Therapy with PHOSPHOLINE 
-Bgicucoma secondary toaphakia IODIDE should employ the lowest effec- 
AT tive concentration. Therefore, the logical 
Ey nize intraocular ressure choice for initiation of therapy is the ; 
; TA ier th ey occur du uring 0.03% strength—which probably has no E. 


reater potential for side effects than e 


o Starting with this lowest concen- | 
tration permits smooth transition to A 


: strengths of 0.06%, 0.125%, or 0.25% 
DS} OLINE IODIDE is SUME 


| £z - when required. 
iil Pyt wo decades of dimcal 


; a 3 Note: After reconstitution, PHOSPHOLINE A 
songer acting not more IODIDE remains stable for about one month at m 


room temperature, or 12 months if refrigerated. | m 
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Phospholne hdi 
(echothiophate | 


in the management 
simple glaucoma 
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PHOSPHOLINE IODIDE 
itor for topical use. ] 





Subacute or chronic angle-closure glaucoma after iridectonmy i 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following . 
cataract surgery. UAE 
Accommodative esotropia — Concomitant esotropias witha 
significant accommodative component. DES 
Contraindications: 1. Active uveal inflammation. N 
2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. 
3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has not been established, nor 


S 


has the absence of adverse effects on the fetus or on the respira- 


tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascularcollapse. — 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects. Qu t 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. É 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because ot the intense and persistent miosis and 
ciliary muscle contraction that may occur 

3. While systemic effects are infrequent. proper use of the drug 
requires digital compression of the nasolacrimal ducts for & 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea. profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 
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normal monkeys. Routine examinations should accc y. 
clinical use of the drug. ‘ Í . 
anticholinesterase instillation. This may be alleviated 

ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg | 


7. Paradoxical increase in intraocular pressure may foll e 
i ed by prescrib- 


PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg perkg < 


intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 15 mg package — 
for dispensing 0.03% solution; 3.0 mg package for 0.06% — ` 
solution; 6.25 mg package for 0.125% solution; 12.5 mg- 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chlorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate. 
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(© The Ophthalmos Division 
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with a mass of books and monographs 
that treat ophthalmology as if it were 
a trade or a craft is certainly a relief. 
Anybody with any intellectual inter- 
est in ophthalmology should read this 
book. Our British colleagues are to be 
congratulated on this achievement. 
F. C. BLopi, MD 
Iowa City 


Clinical Practice and Economics, edited by C. I. 
Phillips and J. N. Wolfe, 216 pp, with illus, 
Tunbridge Wells, Kent, England, Pitman Medi- 
eal Publishing Co Ltd, 1977. 

This most interesting and stimulat- 
ing book is edited by C. I. Phillips, who 
is professor of ophthalmology at the 
University of Edinburgh, and by J. N. 
Wolfe, professor of economies at the 
same institute. Most of the contribu- 
tors are from the United Kingdom, 
and therefore, most of the problems 
relate to medicine as it is practiced in 
Great Britain under the control of the 
National Health Service (NHS). 


some of the chapters deal with 


problems applicable to medicine all 
over the world, such as decision 
making in diagnosis, voluntary pri- 
vate audits, and automation in medi- 
cine. Of special interest is the first 
chapter on randomized clinical trial, 
written by Fred Ederer from the 
National Eye Institute. 

A good number of the contributions 
are of little concern to the American 
physician—at least for the present. 


Questions concerning how the cost of- 


drugs that are prescribed under the 
NHS ean be kept down, and the role of 
the health departments are not of 


immediate concern to the American 


reader. 
The cost-increase of the NHS in 
Britain has been staggering. Obvious- 


ly, there are many causes for this, and. 


quite a few of them are explored in 
this book. Waste, inefficiency, and 
duplication seem to be rampant, 
although some of this may be attribut- 
able to inexperienced junior doctors 
who are free to order any and every 
test that catches their fancy. Because 
the physician is not responsible for the 
expenditures, nor is the patient fiscal- 
ly accountable, nobody is worse off 
except the average taxpayer, who 
finally has to foot the bill. 

The chapters on research are most 
revealing. In the present state of 


close to the bottom in priority, and it- 
isnot surprising. that some of the most. 


from the United Kingdom have emi- | 


health 
contribution. The fact remains that — 
the demand for medical services, and 
the need for such services as physi- 


- about serious or life-threatening ill- 


cially if it costs nothing to visit them, 


visit the physician for conversation 


work only this obligatory eight hour: 
patient will be strictly rationed. A: 


| effort that might be applied to other 


| sented i is that physicians should resist e 


health system, which is a most dis- 




















































resource restriction, which has been 
compounded by inflation in the Unit- 
ed Kingdom, research money has to be — 
carefully allotted. Priorities will have - 
to be established by a central commit- - 
tee without regard to individual work- - 
ers. Two of the contributors offer lists 
of medical problems that should. 
receive research money. None of these 
lists contains any topic related to 
ophthalmology. In such a system, 
ophthalmie research will always be. 


promising ophthalmic researchers 
grated to the United States. 

The most revealing and sobering 
chapter in the book was contributed 
by a psychiatrist, Professor R. E. 
Kendell, whose. contribution i is called, 
"The. Painful Facts.” Anyone who 
thinks that a nationalized and social- 
ized medical system will be a panacea 
for the. patients or for the public 
Should carefully read this 





cians perceive it, will always exceed 
the supply. If physicians are scarce 
and — expensive, .they are consulted 


nesses only. As the availability of - 
doctors increases however, and espe- 


patients will consult them whenever 
they have a headache, a slight back-. 
ache, or if they sneeze twice in a row, 
and lonely and frustrated persons will. 


and advice. This all leads to longer 
lines of. patients in the outpatient. 
clinies and. offices. The physician wil 


a day, and his time available for eac 


patient who gets more of the physi 
cian’s effort takes away from the 


“sufferers.” E 
The depressing conclusion pre- ` 
the temptations of intellectual excite- 
ment, scholarly activity, and attempts 
at low-cost effectiveness; they should 
instead concentrate on immunizing 
babies and fuoridating water sup- 
plies. Instead of being members of a 
scientific profession, physicians of the 
future would be technicians in a publie 


couraging prospect indeed. 
F. C. BLopi, MD 
Iowa City 
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Neuro-ophthalmology, by Joel S. Glaser, 364 pp, 
with illus, $35, Hagerstown, Md, Harper & Row 
Publishers Inc, 1975. 

Two years ago, Harper & Row 
published their big five-volume, loose- 
leaf text, Clinical Ophthalmology, 
edited by T. D. Duane. They have now 
decided to reprint and bind together 
the chapter devoted to neuro-ophthal- 
mology. This section of the text was 
written by J. S. Glaser, with impor- 
tant eontributions by his colleagues 
from Miami (Daroff, Dell'Osso, and 
Troost). These 350 pages do very well 
as a free-standing book—a book that I 
believe will be popular with residents 
in several specialties. 

The great Walsh and Hoyt text 
(2,750 pages) is now 10-years-old and 


will continue to be an important refer- 


ence work for many years to come. 
However, I believe that  Neuro- 
ophthalmology, by Glaser, will become 
the standard teaching and learning 
textbook for residents during the next 
few years, especially for neurologists 
and neurosurgeons who don't want all 
five volumes of Clinical Ophthalmolo- 
gy. 

H. SrTANLEY TuoMPSON, MD 

Iowa City 


Corneal Transplantation, by Frank M. Polack, 
268 pp, with illus, $34.50, New York, Grune & 
Stratton Inc, 1977. 

Dr Frank Polack is well recognized 
for his contributions to human and 
animal corneal transplantation. His 
transmission and scanning electron 
microscopic work has beautifully de- 
scribed changes seen in cornea! trans- 
plant rejection and other failures. He 
is also well known for his work 
concerning corneal wound healing. 
His knowledge of these important 
fundamental aspects of the cornea is 
reflected throughout this book. 

The book is divided into four parts. 
Part 1 deals with the basie science of 
tissue transplantation and, specifical- 
ly, corneal transplantation. Part 2 
covers techniques and instrumenta- 
tion. Part 3 discusses the pathology of 
corneal transplantation with special 
emphasis on the corneal graft reac- 
tion. Part 4 contains detailed informa- 


tion for the organization and opera- - 


tion of an eye bank. 

The chapters within each part 
contain up-to-date information and a 
most impressive and complete bibliog- 
raphy. 

This book will be useful to a variety 
of readers. The researcher will find 
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valuable tips on conducting corneal 
transplantation and wound healing 
research. The general ophthalmologist 
will find practical information on the 
indication for corneal transplant sur- 
gery, basic principles of the kerato- 
plasty procedure, and the diagnosis 
and management of postoperative 
problems. The ecrneal surgeon will 
find valuable tips on corneal surgery, 
donor tissue evaluation, and the rejec- 
tion reaction. Everyone will benefit 
from the lucid and complete manner 
of presentation and especially from 
the exhaustive bibliography. 

JAY KRACHMER, MD 

lowa City 


Microsurgery of the Anterior Segment of the Eye, 
vol 2, The Cornea: Optics & Surgery, by Richard C. 
Troutman, 357 pp, with illus, $47.50, St Louis, CV 
Mosby Co, 1977. 

This text, the second volume of 
Microsurgery of the Anterior Segment 
of the Eye, expands the basic princi- 
ples and techniques described in the 
first volume, with special emphasis on 
opties and operations on the cornea. 
The author continues in his well- 
recognized manner of lucid presenta- 
tion combined with excellent illustra- 
tions. 

The 14 chapters cover in detail prac- 
tical information needed for corneal 
surgery. Beyond that, and probably 
even more importantly, the text 
contains innevative procedures and 
thoughts. 

The first chapter contains the 
author’s philosophy toward microsur- 
gery and outlines che text to follow. 
The second chapter is, in my opinion, 
the best vdd of the book. It may 
well form the basis on which the great 
problem of high astigmatism after 
keratoplasty can be approached. A 
modern corneal surgeon may no 
longer be satisfied with merely a clear 
corneal transplant, but must minimize 
optical complications that reduce the 
quality of vision. 

Chapter 3 describes indications for 
corneal surgery. In chapter 4, details 
are given for harvesting donor tissue. 
The instruments used in corneal 
surgery are described in chapter 5. 

Chapters 6 through 10 contain not 


only detailed techniques for lamellar 


keratoplasty, simple penetrating ker- 
atoplasty, combined keratoplasty and 
cataract extraction and aphakic kera- 
toplasty, but also a wealth of ideas for 
reducing high corneal astigmatism. 
Chapter 11 deseribes the author’s 
use of corneal wedge-resection for the 


correction of High astigmatism., le 

coma is often a problem in keratoplas- 
ty patients, and chapter 12 contains 
many methods of dealing with glauco- 
ma. The management of other postop- 
erative complications by surgical cor- 
rection is the subject of chapter 13. 


Postoperative care is discussed av 


chapter 14. Diagnosis and treatm 
of the rejection reaction is covered in 
chapter 14. 

This book is highly recommended 
for those physicians who do corneal 
transplant surgery. The multiple dis- 
cussions of corneal astigmatism 
throughout the book make it a valu- 
able learning device for any one inter- 
ested in anterior segment surgery. 

Jay KRACHMER, MD 
Iowa City 


Onchocerciasis in Zaire, edited by F. C. Rodger, 
195 pp, with illus, $16.50, Elmsford, NY, Perga- 
mon Press, 1977. 

This is a report on the Zaire River 
expedition launched to celebrate the 
centenary of Stanley's navigation of 
the Congo River (now called the 
Zaire). A multidiseiplinary approach 
was planned and led by F. C. Rodger, a 
distinguished English ophthalmolo- 
gist who has had considerable pre- 
vious experience in dealing with 
onchocerciasis. The expedition was 
executed during the months of the 
heaviest rains so that the entomolog- 
ists could find breeding flies. The 
difficulties and hardships are well but 
briefly described in an appended diary 
of the expedition. . 

Other participants in the expedition 
included Dr Karl Maertens, the oph- 
thalmologist of Kinshasa who has 
worked there for decades and is affil- 
iated with the Institute of Tropical 
Medicine in Antwerp, Belgium. The 
expedition was also comprised of ento- 
mologists, parasitologists, statisti- 
cians, and support personnel. 

Among the infected patients, 65% 
had ocular involvement, but only 10% 
were blind or nearly blind. Immuno- 
logie and serologie tests showed that 
patients suffering severe eye dam- 
ages had less resistance to the infec- 
tion than did those patients who main- 
tained good vision. Improving the host 
response seems to be a more promis- 
ing way to combat this disease than 
does searehing for new drugs (no 
effective drug is available at the pres- 
ent time), or trying to eradicate the 
black flv. 

F. C. Bropi, MD 
Iowa City 
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Red to 
Prefrin 


white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that’s not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 
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their eyes. 
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your patients’ red-eye relief. 
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CN I"ERSITY- OF (OWA. 
Department of GphtEalmology and College of Medicine 
| seventh rtersive Course and Workshop 


DIAGNOSTIC ULTRASOUND 


TIME: September 6-9, 1978 
LOCATION Department cf Ophthalmology, Univers- 

ity of Iowa, lowa City 
The program is wtended for physicians and physi- 
cians’ assstants on both beginning and advanced 
levels. it rmeludes lectures and practical instruction in 
current A-scan, B-scan and Doppler echography of the 
eye, orbit and periorbizal region. 

AGENDA 


BASICS: "Physics, Biology, Pathology; Standardization 
ad Menazemert of current Equipment; 
Easic Examination for Detection and Quanti- 
tative, lopegraphic, and Kinetic Techniques 
fx Differentiation, Localization and Mea- 
rement cf Lesions. 


INTRAOCU. AR DIAGNOSIS with special emphasis on 
differentia diagross of malignant melanomas and 
retinoblas omes, evaluation of vitrectomy patients, 
and foreign body maragement. 


ORBITAL «ND PERIORBITAL DIAGNOSIS with special 
emphasis on the detection and differentiation of 
tumors; measurement of optic-nerve and muscle thick- 
ness. 


BIOMETR: Axial =yelength and Intraocular Lens 
Power, Tumor Size, exc. 


GJEST FACULTY 


Barton L Hoces, MD. Assistant Professor & Director of 
Echograohy Service Ophthalmology, Northwestern Universi- 
ty, Cheago, Illinois 

Kenneth 3 Hotter, M D., Clinical Instructor, Jules Stein Eye 
Institure (UCLE). Director of Lens Calculation Lab., Santa 
Monic- Hospital, California 

Leroy Mutt, M.D, Birector of Echography Service, Ophthal- 
moloz. Permanente Medical Group, Hayward, California 

Harold V Skalka, V.D, Associate Professor, Combined Program 
in Opthalmology, University of Alabama, Birmingham, 
Alabama 

Mary E Smith, Research Associate, Ophthalmic Ultrasound 
Labor tory, College of Physicians & Surgeons, Columbia 
Univessity, New York 

P. Till, 4.D., Associete Proessor & Director of Echography 
Semice, Eye Dept. University of Vienna, Austria 

S.J. Weiestock, V.D.. D rector of Echography Service, Ophthal- 
mology, Western Hospital, University of Toronto, Canada 

IOWA FACULTY 

David |. Apple, M.D., Associate, lowa City 

Frederica C. Bloci, M.D., Professor & Department Head, lowa 
City 

James C. Diamonc, M.D., Assistant Professor, lowa City 

Thomas F. Dvorak, Echography Technician, Dubuque 

Sandra — Frazier, Echography Diagnostic Assistant, lowa City 

Adele L Kaplan, Ectography Technician, lowa City 

Hansjoz¢ E. Molder, M.D., Professor, lowa City 

Ann |. w#lattocks, Echozraphy Technician, Des Moines 

Stepher D. Miller, M.D., Senior Resident lowa City 

H. Stamey Thompsor, M.D., Professor, lowa City 

Robert ; Watzke, M.D., Professor, lowa City 

Nancy Weyer, EcFograohy Technician, lowa City 

COURSE DIRECTOR 
Kar! C. Csoinig, M.D.. ?rofessor & Director of Echography Service, University 


of lowa, lowa City, IA 52242, Tel. (319) 356-2869 
For furer information and detailed program, please write to this address. 
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THE MACHEMER 
MAGNIFYING 
VITRECTOMY, 
LENS i 


| designed bv: 
f ROBERT MACHEMER, M.D. 


Associate Professor 
of Ophtha mology 
Bascom Palmer Eve Institute 


This fundus lens is used for office 
fundus examinations or during 
vitreous surgery to visualize the 
structures deep in the vitreous 
cavity or on the retinal surface. 





The lens magnification is useful for 
detailed examination and minute surgical 
manipulation of the retinal membranes. 


The lens diameter is 9.8 mm. and is very light 
in weight. The lens is available in 2 versions: 


I. A lens equipped with 
an infusion handle that 
is used to tilt or indent 
the eve and when 
infusion solution is 
required. 


. A free floating lens 
without an infusion 
handle whieh adheres 
to the cornea by 
capillary adhesion. 


For more information and a free catalog write 


Xua MATTUMENII, inc 


P.O. BOX 598. 4 REDMOND, WA. 98052 


NAME 
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CITY 
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~~ ESTELLE DOHENY EYE FOUN DATION 
and 
THE DEPARTMENT OF OPHTHALMOLOGY, 
OF THE UNIVERSITY 
OF SOUTHERN CALIFORNIA 
Announce 


INTRAOCULAR MICROSURGERY 
WORKSHOP 


Featuring 
THE OCUTOME AND FRAGMATOME 
... SYSTEMS 
AUGUST 25 and 26, 1978 


FACULTY 
Steve Charles, M.D. Memphis 
-| Philip E. Cleary, M.D., Los Angeles 
. Kenneth R. Diddie, M.D., Los Angeles 
Allan E. Kreiger, M.D., Los Angeles 
- Ronald G. Michels, M.D., Baltimore 
Conor C. O'Malley, M.D., San Jose 
Stephen J. Ryan, M.D., Los Angeles 
Ronald E. Smith, M.D., Los Angeles 
Walter H. Stern, M. D., San Francisco 








j 
This course will emphasize the following areas: 


—lensectomy, utilizing the Fragmatome sys- 
tem; 

—anterior segment applications for the 
Ocutome; 

—Ocutome pars plana vitrectomy. 


Didactic sessions will cover pathophysiology, 
preoperative evaluation, indications, surgical tech- 
niques and possible complications. Laboratory 
sessions will offer practical surgical experience with 
animal eyes. 


REGISTRATION LIMITED 
Two-Day Course Fee: $450 Advanced registration 
required 
Kenneth R. Diddie, M.D., Course Director 





For more information contact: Conference Office 
Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, California 
90033 
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In fact, think more than twice. Because. as the above 
picture illustrates, that’s what the new Kowa 45° 


~ 


RC-W gives you ... more than twice the photo- 


graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 
with built-in Spectrotech interferer ce filters, 
300-watt power supply, electronic flash, 
motor drive back and data recorcer (to in- 


scribe date, exposure number, 0.1 second se- 
quential time intervals or other written informa- 


tion on film). A regular back and smal! power 


supply are available where fluorescein is not required. 
Se think twice. Think Kowa ... think Keeler. Call us toll free for more detailed intormation. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston Los Angeles * Chicago * Houston * Atlante - Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced ir Broomall, PA 
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Measurement of erythema in human eyes . X 
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iG MINUTES GF THE MOST POTENT 
HICULAR DECONGESTANT YOU CAN PRESCRIBE 
This graph is a compilation of data taken from a aqueous-based decongestants tend to wash out 4 
double-blind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 
zoline HCI) with four similar products.” It illustrates Albalon keeps on working. 


the superior vasoconstricting effect of Albalon 
on induced conjunctival irritation, even in the 
face of repeated insult, 

Why the Albalon superiority? It’s in the 
formulation. 

Naphazoline HC! 0.1% is a potent, effective 
decongestant and Liquifilm® (polyvinyl alcohol 
1.4%) prolongs drug contact time. So while 


Up to 190 eye-whitening minutes, in fact. 

And with Albalon’s “Rx only" status, you control 
your patient's Albalon while it controls red, itchy, 
irritated eyes. 

So prescribe Albalon with Liquifilm when next 
you need a long-acting potent ocular 
decongestant. 

REFERENCE: ‘Allergan Report Series No. 55. 
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Jse only with caution in the presence of hypertension, cardiac iregularities, ^yperglycemia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS: Pupillary dilation with increase in intraccular pressure, systemic effects due to absorption (hypertension, cardiac * 
regularities, hyperglycemia). Drowsiness may be experienced in some patients. Coma may occur in young children. DOSAGE AND ADMINISTRATION: 


One to two drops every three to four hours. 
AlleRGAN Irvine, California/Pointe Claire, PQ., Canada le ( 
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Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 196, 1.5%, 296, 3%, 496, 5%, 696, 896, or 10%. Preservative 
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| reactions are are. Precaution: Avoid overdosage. Adverse Reactions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy may occur with prolonged 
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| Adaress 
Solu finalize ~ p 
iœ | EEr? " 
contact ai City 
EL -— A | e — ap 


AO 
NE SUUM AES SIG GG PACUOS MOOR HIE Yam NEN! 


9 1978, Pfizer Inc. 





Eppy/ N 


(epinephryl borate) ‘4%, 1% 


stays in the comfort zone 


Eppy/N 1% 
average pH- 
during shelf ] 
storage @ 25°C | 
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Eppy/N: the most comfortable the laboratory studies and provide you with 
epinephrine available for your samples of Eppy/N 12% and 1% solutions. 
. Let your glaucoma patients enjoy the 
glaucoma patients. Cantor Xo. 
Eppy/N, formulated at an optimum See summary of prescribing information 
physiologic pH of 7.4, is adjusted to the on adjoining page. 
natural pH of tears. It starts comfortable | b 
and stays comfortable for your patients. As *Adler, F H. "Physiology of the Eye; 4th Ed., 


shown above, the relatively slight change in b. OoSPE En St bouis. ER du 1960: 


pH maintains Eppy/N within the zone of 
comfort for most open-angle glaucoma 
patients. 

Eppy/N also keeps up the Barnes-Hind 
tradition of therapeutic excellence. Eppy/N 


contains 100% free base epinephrine, making ra SS PETN 
it readily available for ocular penetration. It EPPY/N Bames-Hinc 
produces no reflex tearing, so dilution is Epinephryi Borate 
minimized and your patient benefits from —— Epinephry Borate 
maximum availability of epinephrine. eric deg ae 

With improved stability Eppy/N provides sterile Ophthalmic 
outstanding shelf and patient-use life. : 
Studies have shown that Eppy/N outlasts tess. 
the other borate formulation. Eppy/N pi gt ri < 
laboratory samples, for example, remained E 
100% potent after 24-hour-a-day exposure to mee enn E 
bubbling air for 64 days. Your Barnes-Hind 5m INOS ME oci 
representative will gladly review details of ————— : 


Eppy/N tepinephr-l dorate) 
Composition: A sterile solution con- 
taining V% or 1% epimephrine (free 
base) bu fered at 5H 74, erythorbic 
acid, bosic acid, pelyvinyl pyrroli- 
done anc polyoxy 40 stearate; pre- 
served with benzalkosium chloride 
0.01%. Eppy/N Və is isotcnic and 
Eppy/N | :s mildy hypertonic. 


Indications: For simple op=n-angle 
glaucoma 


Dosage: lne or tw» drops in zach eye 
preferabīy at bedt-me or as directed. 
The frequency of instilatior sheuld 
be titrated tenometrica ly to the indi- 
vidual respense o! eack patient. This 
requires direct and cortinuous medi- 
cal supe-vision. Whem used in con- 
junctior with meotics, the miotic 
should be imstillee firs:. 


Warning Should not te empleyed 
where the-nature ef the glaucoma has 
not beem clearly estzb ished. Con- 
traindiczted in marroav-angle glau- 
coma. Use with caution in Fyperten- 
sion. 


Side Effects: Prolengec use may pro- 
duce extzacellularpigmentation in the 
palpebral conjunctiva which is in- 
nocuous On rare eccasicns, systemic 
side effects have beem ooserved. These 
include »ccipital aeadaches, palpita- 
tion, pa-e3ess, aeceleration of heart 
beat, trembling ard perspiration. 


Caution: J 5. Federal law >rohibits 
dispensing without prescription. 
. How Supplied: 75 mi. glass bottle 
‘with aceampanying sterile d-opper. 





Sueryvale, California 94086 


Í Barmes-Hind"PFarmaceuticais, Inc. 
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THE UNIVERSITY OF ILLINOIS 
EYE & EAR INFIRMARY 
DEPARTMENT OF OPHTHALMOLOGY 


ANNOUNCES 


DIABETIC RETINOPATHY SYMPOSIUM, 
PRACTICAL ASPECTS 
September 29, 1978, Chicago, Illinois 


Program Co-Chairmen: Felipe U. Huamonte, M.D. 
Morton F. Goldberg, M.D. (Head, 
Department ef Ophthalmology 


Guest Faculty: 
George Bresnick, M.D. Jose Cunha-Vaz, M.D., Ph.D. 


University of Wisconsin University of Coimbra 
Madison, Wisconsin Coimbra, Portugal 
Melvin Chertack, M.D. J. Wallace Mc Meel, M.D. 
Lutheran General Harvard University 
Hospital Massachusetts Eye & Ear 
Chicago, Illinois Infirmary 


Boston, Massachusetts 


And faculty of the University of Illinois. 


This one-day symposium will encompass the advances on 
natural history, clinicopathologic correlation, and methods 
of evaluation (including fluorescein angiography and fluor- 
ophotometry) of diabetic retinopathy. Emphasis will be 
placed on the current status, rationale, and techniques in 
the management of diabetic retinopathy, including photo- 
coagulation and pars plana vitrectomy. 


REGISTRATION $35.00 Residents and 
FEE: $100.00 Fellows 
(with letter from department 
nead.) 


For further information please call or write to: 


Dawn Fischer 

University of Illinois Eye and Ear Infirmary 
1855 West Taylor St. 

Chicago, Illinois 60612 

Phone (312)996-8023 
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During 


intracapsular 


lens 


extraction 


Enzymatic zonulysis 
as easy as... 


"TARGET TUNNEL' 

FOR EASY 

NEEDLE INSERTION 

Save valuable time in the operating 4 

room with the Univial's special / 

target tunnel'. Needle easily pene- 

trates this thinned section of the E 

stopper to allow trouble-free with- EE 
drawal of Catarase solution. $ 


Catar 

















SINGLE VIAL PREVENTS 
MIXING ERRORS 


“Inexperienced operating room 


the surgeon the diluent solution 
and discard unused the "empty" 
bottle containing the alpha- 
chymotrypsin powder!''! $ 


ALWAYS FRESH, 
1:5000 SOLUTION 
Optimum zonulysis is obtained with 
150 APA units/ml, which is the 

| strength of a 1:5000 dilution. . .''! 


"d aus 
in, 


(chymotrypsin N.F 300 units) 
in the unique SMP univial 


See Package Insert for Full Prescribing Information 


Indication: This drug is indicated for enzymatic zonuly- 
sis for intracapsular lens extraction. 


Contraindications: 
1. High vitreous pressure and gaping 
incisional wound. 
2. Congenital cataracts. 
3. Patients under age of 20 years. 


Precautions: Chymotrypsin N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzv- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Adverse Reactions: lransient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis, C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 2010-8 
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Retinal 
and Choroidal 
Detachment 


Would you | .' 
have been sure _ 
of this diagnosis? 


...using your present methods? Sonometrics ultrasonographics pictured 
this otherwise confusing intra-ocular pathology, on a clear, bright screen 
or study, and snstant photo record. Effective intra-ocular and orbital scans 
ire done in minutes with virtually no patient discomfort. Shown 
here is & two cimensional “B-scan” reproduced from an actual 
Sonometrics CRT image. Simultaneous “A-scan” tracings 
provide 2ssenaial amplitude comparisons. This instrument 
also provides Or retrofit with data processing components 
and is used for 'M-scans'' where the study of 
motion i& required. Find out how Sonometrics 
Coleman Ophthalmoscan, a proven 
innovatiom in cph:halmic diagnosis, 
an help you i faster, surer, 
diagnoses. Send this 
coupon. 
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SEEMS TO END... 


FOR THOSE 
PATIENTS WITH 
CHRONIC ALLERGIC 
CONJUNCTIVITIS... 


PRESCRIBE 


VASOCONA 


(naphazoline hydrochloride 0.05% 
and antazoline phosphate 0.5%) 


sterile ophthalmic solution 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


High therapeutic benefit 


to risk ratio — Vasocon-A 
provides long-term treatment of 
Chronic flare-ups without the need 
for steroids. 


Synergistic decongestant/ 
antihistamine activity 


— Vasocon-A quickly clears red eyes, 


and effectively relieves itching and 
irritation. 


A true solution — unlike steroid 
Suspensions, Vasocon-A delivers 
uniform drug concentration in every 
drop without shaking. 


High patient acceptance 


— Vasocon-A is a cosmetically 
acceptable solution that leaves no 
sticky, gummy residue on lid margins; 
causes minimal irritation. 





VASOCON-A 


OPHTHALMIC 

DESCRIPTION: 

A sterile ophthaln h lowir 
iaphazoline f HOTIGS 1.27409 € AS 
Antazoline p DI'IBIO ur) Qoare Aide xen 
f ACH. Iesus ces wat ede DAS det rig 
Phenylmercuric acetate (preservative)..... 0.002% 
$ 1 ile a and sodiur hlori 

ACTION 

Vasocon-A combines the effects of the antihistamin 


Antaz sine. and the decongestant Naphazoline 


INDICATIONS: 

Based on a review of a related combination of 
jrugs by the National Academy of Sciences 
National Research Council and/or other informa 
tion. FDA has elassified the indications as follows 


r congestior 
nflammatory. or infe 


)Ccular naitior 


lassification of the less-than-effective ind 
tion requires further investigation 





CONTRAINDICATIONS: 
Hypersensitivity to one or more of the components of 


i rc atu 
tnis preparation 


WARNING 


Do not use in presence of narrow angle glaucoma 


PRECAUTIONS: 
This preparation should be used only with caution in the 
presence of hypertension, cardiac irregularities or hy 
perglycemia (diabetes). This product is sterile when 
ackaged. To prevent contaminating the dropper tip anc 
solution, care sheuld be taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keer 
ttle tightly closed when not in use. Protect from light 


— REACTIONS: 

The f ing adverse reactions may occur: Pupillary d 
lation, increase in intraocular pressure, systemic effects 
due to absorption (i.e., hypertension, cardiac irregulari 
ties, hyperglycemia 


DOSAGE: 
One or two drops instilled in each eye every 3 or 4 hours 
5 frequently, as required to relieve symptoms 


CAUTION 
Federal law prohibits dispensing without prescription 


HOW SUPPLIED: 
15 ml dropper-tip plastic squeeze bottle 


REFERENCES: 

Miller, J. and Wotf, E.H., "Antazoline Phosphate and Na- 
phazoline Hydrochloride, Singly and in Combination for 
the Treatment o! Allergic Conjunctivitis — a Controllec 
Double-blind Clinical Tria ANNALS OF ALLERGY Vo 
35, (1975), pp. 81-86 


Becker, B. and Hahn, K.A., "Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma," AMERI 
CAN JOURNAL OF OPHTHALMOLOGY, Vol. 57 
(1964), 543-551 


Allansmith, M.R. “Vernal Conjunctivitis,” in CLINICAL 
OPHTHALMOLOGY, Vol. 4, Duane, T.D. Ed. (New York 


m 


Harper & Row, '976) pp. 1-6 


Francois, . Corticosteroid Glaucoma," ANNALS OF 
OPHTHALMOLOGY, Vol. 9, Number 9 (Septembe 
1977), pp. 1075-1080 


SMITH, MILLER & PATCH 
Diwision of Cooper Vision P.R.. Inc 
San German, P.R. 00753 


881-22 


Compare “The Blade” by lolab at 
5,000 (No. 1) and 2,000 (No. 2) times 
magnification to others available today 
(No. 3 & 4) also at 2,000 times 
magnification. 


The design of “The Blade” gives the 
surgeon an instrument which allows 
him to extend the skill in his hands to 
the point of incision. e 


This incomparable blade with laser- 
honed edges, available in 15°, 30°, and 
45° angles, is conveniently packaged in 
dispenser boxes of ten scalpels. 


The comfortably ribbed handle affords 
ease in blade orientation regardless of 
direction of incision. 


L] Sharpest in the Industry. 

|] Comes in three angles, 15°, 30° and 
45°; with color coded identity. 

|| Sterile and Particle Free. 

C] Convenient Packaging -Dispenser 
Tray; Dispenser Box. 

L] Disposable. 


Two boxes or less - $42.50 per box. 
Three or more boxes - $40 per box. 
Discount will apply to any combination 
of angles but must be in unbroken 
dispenser boxes of ten. 

FOB San Dimas, California. 


Telephone Toll Free: (800) 854-1761 
In California Call Toll Free: (800) 472-7770 
Telephone: (714) 599-8347 
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DIVERSE TECHNOLOGIES 
NCORPORATED 


Distributed by 
Physicians Dispensing Corporation 
Affiliates of lolab Corporation 


















PROBLEMS IN PEDIATRIC OPHTHALMO oc Y 
November 29-December 1, 1978 iud 





This course is meant to focus on some of the current problems and 
controversies in pediatric ophthalmology. The course will be divided into five | 
half day sessions each one of which will concentrate ona subspecialty interest | 
area within pediatric ophthalmology. The session topics will include: 


Retrolental fibroplasia and retinal disease in children 

Cataracts and glaucoma a 
Strabismus - | 

Pediatric neuro-ophthalmology 

Strabismus and plastic surgery 





p The purpose of the course is to provide the participant with the data necessary 
a for him to re- -evaluate his own understanding and treatment program in the 
. | above areas. 


~ This program is presented by the Department of Ophthalmology and Extended 
| Programs in Medical Education, University of California School of Medicine, 
San Francisco, California. This continuing medical education offering meets the 
criteria for 15 credit hours in Category 1 of the Physician's Recognition Award 
of the American Medical Association and the Certification y of the 

California Medical Association. | 



















The pr program will be held at the Plaza Square Ballroom, Hyatt Hotel on Union a bine in San | 
Francisco. The fee is $225. 00. For further information please contact: Extended Programs in - 
Med lical Education, Room 569-U, University of California, San Francisco, California. 94143 or 
call (ais) 666-4251. 
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SYNEMED, INC. 


1215 Fourth St., Berkeley, CA 94710 415/526-5330 


Represented exclusively in Canada by AOCO LIMITED, 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 


"Zhi ce Va EF | J Has 


Now your patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Model 101 offers continuous, precise luminance © 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, 
and interval minimize set up time. To retest a 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
autornatically. 


Model 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a specific region or function. 





|] Please send me your Fieldmaster® Catalog. 
| | Please have your representative contact me. 


Name = " d 
Street Es . 
City State Zip. micat 
Tel. No. _ 




















CERTI FIED oA 


ORTHOPTIST 


. Position available for certified || 
-orthoptist with teaching expe- 
-rience for major medical center 
' with orthoptic preceptorship. 


Send resume with 
. salary requirements to 
— Lloyd M. Wilcox, Jr., M.D. 
Department of 
Ophthalmology. 


pc 


medical center hospital 


171 Harrison Avenue 
Boxton, Mass. 02111 


An Equal Opportunity Employer MF 


.. | University of Wisconsin—Madison 


Third Annual Ophthalmology 
Current Concepts Seminar 


-| Lectures and workshops in all 
subspecialty areas. 


Sponsored by Department of Oph- 
thalmology Faculty, University 
Hospitals, Madison, Wisconsin; 
and Davis & Duehr Eye Clinic 
Staff, Madison, Wisconsin. 


. March 29—March 31, 1979 


For further information contact: 
— Mrs. Margaret Kelm 
Dept. of Ophthalmology 
1300 University Avenue 
Madison, Wisconsin 53706 
608-262-3835 





| & Meals 


September 15 and. 
16, 1978 
Ophthalmic Ultrasound 

Seminars 
Eastern Virginia Medical 
School 
Department of 
Ophthalmology 
Norfolk, Virginia 
| Host: 

William Humphrey, M.D. 
Hilton Inn 
Williamsburg, VÀ 
Course Director: 
Steve Charles, M.D. 
Practitioners $250 

Residents $175 

Technicians $200 

Contact: Ophthalmic Ultrasound 
| Seminars 

c/o Pat Lindgren 

P.0. Box 247 

Frederick, MD 21701 

(301) 694-9494 


Tuition: 
& Hotel 
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CHLOROMYXIN | 
(chi oramphenicol- ipolymyxin ophthalmic 
pintment) 


Description : 
Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(198) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrola:um and polyethylene. 
Actions 
Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
eiae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amourts by topical application tothe eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeotide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacili 
except the Proteus group. Polymyxins increase 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria. fungi, and the 


gram-negative cocci. Neisseria gonorrhoeae and " 


N meningitidis, are resistant. 
indications r 
Chioromyxin (!chloramphenicol-polymyxin 


ophthalmic ointment) is indicated for the treatment 


of superficial ocular infections involving 
ihe conjunctiva and/or cornea caused by 
chioramphenicol- and/or polymyxin-susceptible 
organisms. 
Contraindication 
This product is contraindicated in persons 
sensitive to any of ts components. 
Warnings 
Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions. 
including bone marrow hypoplasia 
Precautions . 
The prolonged use of antibiotics may occasion- 
ally resuit in overgrowth of nonsusceptible 
organisms, including fungi. if new infections 
appear during medication, the drug shouid be 
discontinued and appropriate measures should 
De taken. 
in al except very superficial infections. the 
topical use of chloramphenicol should be sup- 
plemented by appropriate Systemic medicaton. 
Adverse Reactions | 
Blood dyscrasias may De associated with the 
systermic use of chloramphenicol. Bone marraw 
hypopiasia following the topical use of chioram- 
phenicol eye drops has been reported. 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours. or more 
frequently if deemed advisable oy the prescrib- 
ing physician. Administration should be con- 
tinued-day and night for the first 48 hours, ater 
which the interval between appicatións may be 
increased. Treatment should be continued for al 
least 48 hours after the eye appears normal. 
Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25.000 units Y 
kg/day should be avoided. 
How Supplied 
N O071-3082-07 Chloromyxin (chiorampheni- 
copoalymyxin ophthalmic ointment) is supplied 
sterilein ophthalmic ointment tubes of 3.59 


UL 
PARKE-DAVIS 
PARKE. DAVIS & COMPANY 


Deor MEA8232 — 


.PD-JA-2460-1-P (8-78) | 
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The name is new! 


— CHLOROMYXIN’ 


. [chloramphenicol-polymvxinil 
ophthalmic Oi nen 


-  , Effective in superficial - i 
conjunctival and corneal infections‘ 








gm Coloromyxin, a combination 
of chloramphenicol and poly- 
myxir, covers" many gram- 
positive organisms, including 


Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (195) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethylene 





staphylococci, and almost all T Sarna Prolonged or frequent intermittent use of 
Sram TH tive bacilli. PARKE-DAVIS topical chloramphenicol should be avoided 
m Works well against Pseudo- i because of the possibility of hypersensi- 
mona aeruginosa, a danger- tivity reactions, including bone marrow 
ous end opportunistic organism ypoplasia. 

which grows petter in the All gram-positive bacteria, fungi, and the 
cornea than in any other known er gram-negative cocci, Neisseria gonorrhoeae 


and N meningitidis, are resistant to poly- 

myxin B alone. And, all fungi are resistant to 
5 : chloramphenicol. Total dosage of polymyxin, 
Chloromyxin is preservative-free. systemic and ophthalmic, exceeding 2.5 mg 


‘When c caused by suscep‘ibleorganisms (25,000 units)/kg/day should be avoided. 


*Vaughan D, Asbury T: General Gohthafmok gy. ed 8 
Los Altos :C 4. Lange Mecical Publicatons. 1977 p 296 
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Nikon glass, 
Nikon optics, 
Nikon aspherical lenses. 


When you want a sharper, brighter image of the eye 
fundus, look to Nikon. Nikon introduces its new multi- 
layer-coated aspherical lenses that reduce nearly all 
harmful light reflection while transmitting more visible 
light, to give you the sharpest, clearest image of the eye 
fundus you have ever seen. 

These new Nikon Clear Coat aspheric lenses elimi- 
nate spherical aberration and coma. Peripheral blur is 
overcome, so that the image is clear and accurate. 

In addition to the sharp, minimally distorted image, 
you get uniform brightness, larger apertures, and light 
weight. 

New Nikon Clear Coat aspherical lenses are avail- 
able in 14, 20, and 28 diopters. For complete informa- 
tion, write or call Nikon Inc., Instrument Division, 
Ophthalmic Department, Ehrenreich Photo-Optical In- 
dustries, Inc., 623 Stewart Ave., Garden City, N.Y. 
11530; (516) 222-0200. Look to Nikon 








Eptirm -< inephrine) 
ends tough breaks 


A broken bottle ef epinephrine is more than a 
tough break to your glaucoma patient. 

Its a shamefu! waste. Wasted medicine. Wasted 
money. Missed doses. And more, these problems 
cause an unn-cessary dilemma for your patient 
trying to adhere to a strict regimen. 

When you »rescribe Epifrin, the only major 
epinephrine in am unbreakable, plastic dropper 
bottle, you emd any chance of waste associated 
with broken glass. Anc the easy-to-use squeeze- 
dropper bottle eliminates fumbling with glass eye- 
droppers too. 

So why aren't other epinephrines available in 
plastic? Because. unlike Epifrin, most are borates 
which need the amber glass for protection from 
oxidation. And most borates come only in small, 
7.5mi glass bottles. Epifrin comes in an economical 
1Sml size that costs about the same as the 75ml 





_ glass bottle. 
And if convenience, stability and economy aren't 


enough. Epifrn is also available in four dosage 


strengths. 
That's why we say... only Epifrin has it all! 












CONTAINS: levo-epinephrine HCI equivalent to 
0.25%F 0.5%, 1%, 2% free base with: benzalkonium 
chloride, sodium metabisulfite, edetate disodium, and 
purified water. *The 0.25% formulation also contains 
sodium chloride. 


INDICATIONS Chronic simple glaucoma. 
CONTRAINDICATIONS Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 


WARNINGS Undesirable side reactions may include: 

eye pain or ache, browache, headache, conjunctival hyper- 
emia and allergic lid reactions. Adrenachrome deposits in 
the conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is relatively uncom- 
fortable upon instillation. However, discomfort lessens as the con- 
centration of epinephrine decreases. 


Should be used with caution in patients with a narrow angle since 
dilation of the pupil may trigger an acute attack of glaucoma. 


DOSAGE AND ADMINISTRATION The usual dosage is 1 drop 
in the affected eye(s) once or twice daily. However, the dosage should be 
adjusted to meet the needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 


Epifrin‘(-epinephrine) 


sterile ophthalmic solution 


AIIERGAN 
x Irvine, California/Pointe Claire, P.Q., Canada 


"PCR a 3v. | 
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Semi-Annual Cadaver Courses 


of the 


‘Pew Dork Medical College-Wiestehester County Medical Center 





OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


November 1-4, 1978 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 
B. Cosman, M. D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. C. Mullenix, M. D. 
D. Gaffin, Esq. H. Settles, Ph.D. 
H. Gould, M. D. D. Wolfley, M. D. 
M. Guibor, C. O. and others. 
SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 


Vil NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT I) 


October 29-31, 1978 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. S. Parisier M. D. 
M. Dunn, M. D. H. Settles, Ph.D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
P. Janetta, M. D. D. Zorub, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 
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Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 





NOVEMBER 1-4, 1978 
OCULOPLASTIC REGISTRATION FORM 
Registration $500 
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Address 

oa OEN E o OOT: aes 
Telephone ( AE S ee ee 
Specialty: Ophth—ENT—Plastic—Derm 


(circle one) 


Make check payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


OCTOBER 29-31, 1978 
VII NERVE REGISTRATION FORM 
Registration $400 
Name 
Pe ILLE uu a ee LP Se 
Ey 4 a 4 ea eee = 


) 





Telephone ( 








Specialty: Ophth—ENT—Plastic—Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College VII 
NERVE COURSE 
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Ihe . 
Miochol 


Protective 
Zone 


The expanded zone of the iris produced by 
maximal miosis for protection of the vitreous face 








To demonstree how Miochol works, 
a seres of surgical procedures per- 
formed by 4emert J. Nevyas, M.D. 
were filmed at Þe Scheie Eye Institute, 
Philacelphia. Fa. 

“reaper. twe ordars called for a 
mycriatic drop meg men of 2% cyclo- 
pentolate and 12% pFenylephrine, q 
10 minutes, st-ring one and one-half 
hours Defore = eduled surgery. Fol- 
lowing cataract removal, the anterior 
chamber wes i-rigated with 0.5 cc 
Miocho!. 

Sequertial protography and si- 
multan2ous mc-ion picture filming per- 
mit the seiectcn of Before photo- 
graphs show:n3 tne opsrative field at 
the moment be-are Miochol irrigation, 
when preopera ive dilating drops and 
retrobulbar 5loc k have produced max- 
imum Gilation 


MIOCHOL* 
(Acetylcholine C slerice) 
INTRAOCULAR 


See insert for ful. œescribmg information. 


Indications: ~c ootan complete miosis in 
seconds by wmgetion of tre iris after de- 
livery of the lens i> cataract surgery, as 
well as i pemetreirg keratoplasty, iridec- 
tomy ane other exterior segment surgery 
where rapid, zcrr3ls:e miosis may be re- 
quirect 

Contraindicalione There a-e presently no 
known contraiac cations to the use of 
MIOCHOL (acety zheline chloride) Intra- 
ocular 





After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the Before 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...the ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 
cation, cryosurgical extraction, or con- 
ventional tumbling technique, con- 
sider Miochol for the prevention of 
prolapse and protection of the vitreous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Miochol. 


Precautions: |n the reconstitution of the 
solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtained quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterior or pos- 
terior synechiae, may require surgery prior 
to administration of MIOCHOL. In cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has not been used. 

Adverse Reactions: There have been no 


Filmed during surgery 

by Herbert J. Nevyas, M.D., 
at the Scheie Eye Institute, 
Philadelphia, Pa., 

William Nyberg, R.B.P., 
photographer 


Before 
Miochol 


Patient: A.M. 

(Male. Age 74) 

Dx: Posterior 
subcapsular ca'aract 
Procedure: 
Phacoemulsification 


35 seconds 


after 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 1% Miochol 
instilled in anterior chamber 


In cataract surgery, 
when seconds 
often matter... 


MIOCHOL 


(acetylcholine 
chloride 20 mg) 
provides protective 
miosis in seconds 


known adverse reactions to MIOCHOL 
(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize 

1. Immediately before use remove protec- 
tive cap. 2. Give plunger-stopper a quarter 
turn and press to force solvent and center 
rubber plug into lower chamber. 3. Shake 
gently to dissolve solid. 4. Cleanse 
plunger-stopper top with 70% enthanol or 
other suitable germ:cide. 5. Discard univial 


after use. e 757-8 


SMITH, MILLER & PATCH 
Division Cooper Laboratories ( P. R.) Inc. 
San German, P R. 00753 











Microphake. 
An important tp 
to remember. 






LÀ a 
Small Tip Microphake offers two choices of tips: Sterile Ready to go. No preparation necessary. 


curved or straight. Each tip is No cords to connect or get in the way. 


1.5 mm in diameter, 
providing greater visibility. Compact About the size of a ballpoint pen for 


A silicone sleeve insulates the tip greater visibility, more maneuverability and better balance. 
against freezing of Serrated finger grips provide secure hold and tip 
undesired areas. orientation. 

Unique Tip Design newts MIICROPHAKE, the 

finely abraded to T more securely to the lens than : 9 

competitive smooth tips. Because the tip is hollow, it gives = 

the same gas delivery system as Cryo machines, and — Sin e use CI Y oextractor 

unlike a solid tip unit — provides maximum cooling at the h h - 

tip, where it is needed. wort remem ering. 
> ~ For further information please write . . . 

Length of Freezing Time s 

Every Microphake has a minimum freeze time of at least 

three minutes at —29°C. A 10-second delay after Alcon urgical 

activation allows the surgeon to "go on warm," if desired. Surgical Products Division 


ope Alcon Laboratories, Inc. 
Dependability A reliable product tested to P.O. Box 1959 Fort Worth, Texas 76101 
rigid Alcon specifications to meet your tough demands. (C) 1978 Alcon Laboratories, Inc. 





E Lawton. Smith, M. D. 


sue s per year. This | is the vive of information that i is ; 10096 nt reler aaa help - 
FCI zr e., "WHERE THE ACTION IS”! They are all aimed at the PRACTITIONER, 
IO f or fusing. abbreviations or things. that are not Practical. Note ME topics is : 


The Transfacial Anastomosis. 
(Giant Aneurysm Management Gems) 


Chiasmal Ependymoma— " 
Outpatient Chemotherapy Regimen | 


The "D.U.S.N" Syndrome of Gass 
(really BRAND NEW gems) 


Some Pearls. for the Treatin’ Doctor. 


THANK YOU! 


OME CATEGORY 1—1 HR./TA 



































THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 5-6, 1978 


Me sk de eoo 


NEURO ANATOMY * PAPILLEDEMA - 
SUPRA-NUCLEAR and NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICI ENCY 

NYSTAGMUS * PUPILLARY DISORDERS 
VISUAL FIELD DEFECTS — 
Lecturer: Herman D. Barest, M.D., Associate Clinical Professor of 
Ophthalmology, Albert Einstein College of Medicine and Director 
of Neuro Ophthalmology, Montefiore Hospital and Medical 
| Center. | | 
E This course will present a practical approach to Neuro aphthal- 
.| mology and qualifies for 16 credits in Category 1 ‘or the 
 AMA-CME Physicians' Recognition Award. The course will be 
augmented with slides and films of actual cases. 
Registration fee: $150.00 Residents: $75.00 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


FACULTY POSITION AVAILABLE 


Retina and Vitreous Service 
Duke University Eye Center 


Duke University Eye Center is aecepting appli- 
eations for a full-time faculty position for its 
Retina and Vitreous Service. Responsibilities 
will include patient care, teaching and 
research. 








Applicants must have experience in retinal and 
vitreous surgery and retinal diseases. Board 
certification required. 


Send curriculum vitae to either: 
. Robert Machemer, M.D. 
Professor and Chairman 
or | 
Maurice B. Landers, III, M.D. 
Chief, Retina and Vitreous Serviee 
Duke University Eye Center 
Box 3802  . | 
Durham, North Carolina 27116 


action employer. 


Duke University is an equal opportunity /affirmative 








Sodium SULAMYD* 


rand of sodium sulfacetamide, US P. 


E1 ‘Ophthalmic Solution 3095, Solution 10%, Ointment 109b — Sterile 
ANDICATIONS Sodium SULAMYD is indicated for the treatment 


of conjunctivitis, corneal ulcer and other superficial ocular infec- 
fios dee to susceptible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma. | 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SULAMYD. —— — 15— 
PRECAUTIONS The solutions are incompatible with silver 
[bearers Ophthalmic. ointments: may retard comeal healing. 
on-susceptibie organisms; including fungi, may proliferate wit 


| the use of these preparations, Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 


sensitivity reactions may occur... 


| June 1972 9838358 
METIMYD® - | 
ir of prednisolone acetate, USP., and sulfacetamide sodium, 


Ophthalmic Suspension and Ointment — Sterile. Each ml. or Gm. 


contains 5 mg. prednisolone acetate and 100 mg. sullacetamide 


Sodium. — 
























| by the National Academy of Sciences — National Fesearc 
. catons as follows; 


matóry and allergic conditions affecting the eyelids - 
and anterior segment of the aye. EYELIDS: allergic blepharitis, 
blepharitis associated with seborrheic. dermatitis and. other 
| noupurulent forms of conjunctivitis including those associated 
| with hay fever, and conjunctivitis due ta physical agents such 

as foreign bodies, chemicals (acids, alkalies} and other iri- 


scleritis: episcler tis: acute. chronic, andtraumaticiridocyclitis. `| 
Final classification of the lesstihan-effective indications te- | 
quires further investigation. | : 





Ointment .METIMYD is indicated in the following inflammatory 
ad C conditions affecting the evelids and anterior segment 
of the eye — 0 00 0. 7 WT i 
Eyelids allergic blepharitis: blepharitis associated with sebormhets 
dermatitis, other nonpurulent types of blepharitis. y 
Conjunctiva:  allergin coniunctivitis, ie, vernal, phylctenular, and 


other nonpurulent forms of conjunctivitis including those associated = 
with hay fever: conjunctivitis due to physical agents .suchras foreign. — 


bodies, chemicals atiis. alkalies) and other iritants. 


Cornea, Sciera tris, Uvea- interstitial, postoperative, and scleros- — 


ing keratitis; chemical and thermal burns. of the cornea: corneal 
ulcer; herpes zoster ophthalmicus: phiyctenular Keratoconjunctivitts: 
comeal neovascuiarization; scleritis; episcleritis: acute, chronic, 
ang traumatic indocychtis. WE ; 
mitis, and orbital cellulitis, or when systemic infection threaterss, 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Local treatment may be used as aditinctive therapy. 

CONTRAINDICATIONS The contraindications for METIMYD ae 
the same as those for other corticosteroid-sulfonamide prepa’ a- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in. early acute herpes simplex and tie 
early acute stages of most other viral diseases of the cornea and 


-Conjuctiva; active tuberculosis of the anterior segment of the eve;- 


tungal disease of the cornea, conjunctiva and lids: acute purulent 
untreated infections of the eye which, like other diseases caused 
by microorganisms, may be masked or enhanced by the presence 
of the steroid; individuals with known sensitivity to any of the 


ingredients: i 

PRECAUTIONS Extended use of topical steroid therapy may 
cause increased intraocular pressure in certain individuals. in pro- 
longed therapy, it is advisable that intraocular pressure be checked 
Bead in those diseases causing thinning af the cornea, per- 
foration has been known to have occurred with the use of topical 
steroids. As. with any antibacterial preparation, prolonged use may 
result in overgrowth of non-susceptible organisms, including fungi. 


it superinfection occurs, appropriate measures. should be instituted. 


Sensitivity réactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. J 


The protracted use of topical ticosteroids in the eye reportedly 


has been rarely associated with the development of püsterior sub= 
January 1973. July 1973 9835356, 10106524. - 


capsuiar cataracts. 







Mv. i _ Schering Corporation 
FUJ Kenilworth, N.J. 07033 


SWW-9570 





INDICATIONS — Suspension Based-on a review of this dug 
Council and/or otber-information, FDA has classified the indi 1 4 
“Possibly” effective: for the treatment of the following aflam- | 


tants. CORNEA, SCLERA. IRIS, AND UVEA: interstitial, post. | 
operative, and Mein keratitis: chemical and thermal bums | ——. 
of the cornea; comeal ulcer herpes zoster ophthalmicus. | — 
phylctenular keratoconjunctivitis, corneal neovasculalization: © 


in deep-seated infections, such as endophthalmitis, panophthal- - 


^ 
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But, when your patients have eye disorders’ 


. *conjunctivitis, corneal ulcer and other indications shown in product information 


sul fonamice antibacterial 
tor superfieial ocular infectionst 


Sodium 
SULAMYD 


sot im sufacetamide, USP 


OPHTHALMIC SOLUTION 30%- STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OFT MENT 10%-STERILE 


Tdue to-suscegtit- epatnogens 


iTh's drag hasin evaluated as _ 
passit y effeetix=" for this indication. 


Copyright © 197 7 
Schering Corporason Al rigbts reserved 


anti-inflammatory1/antibacterial 
in external eye infectionstt 


1 METIMYD 


brand of prednisolone acetate, USP 
and sulfacetamide sodium, USP 
OPHTHALMIC SUSPENSION-STERILE 
OPHTHALMIC OINTMENT-STERILE 


- ochering Ophthalmics 


specific products 
for specific needs 


Before prescribing, please see full product information, 
brief summaries of which appear on opposite page. 





10th ANNUAL ESTELLE DOHENY EYE FOUNDATION 
CONFERENCE 


DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of Interpretation and Therapy 





D ESTELLE DOHENY EYE FOUNDATION 


University of Southern California Health Sciences Campus, 
Los Angeles, California | 


December 14, 15, 16, 1978 


Ultrasonography—Electrophysiology—Orbital Diagnosis—Office Diagnostic Techniques—Fluorescein Angiography—Oncology/ 
Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evaluations, Pre-operative Cataract 
Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, EOG, VER, Clinical Applications of Electrophysiologye Color 
Vision Testing, Specular Microscopy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tomography, Ultrasound & Doppler in Orbital Diagnosis, 
Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diagnosis, Background, Basics & Perspectives in Fluorescein 
Angiography, Retinal Vascular Disease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial Tumors, Cytology in Ocular 
Diagnosis, Iris Tumors, Lid Lesions, Intraocular Melanomas, Oncology and Ocular Melanomas, Lymphoid Tumors, Electron 
Microscopy, Participating Workshops in Ultrasound, Pathology, Microscopy, Microbiology, Electrophysiology and Photogra- 


phy. 
The Estelle Doheny Memorial Lecture The A. Ray and Wendell C. Irvine Memorial Lecture 
Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 
GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION—USC FACULTY 
Robert Y. Foos, M.D. James R. Brinkley, M.D. Richard Ober, M.D. 
Sandra Frazier Byrne Kenneth R. Diddie, M.D. Thomas E. Ogden, M.D., Ph.D 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Ralph S. Riffenburgh, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr., M.D. Stephen J. Ryan, M.D. 
Fred A. Jakobiec, M.D. Robert J. Lukes, M.D. Charles J. Schatz, M.D. 
Barry M. Kerman, M.D. Sidney Mandelbaum, M.D. H. John Shammas, M.D. 
Michael J. Mastrangelo, M.D. Bill Milam Ronald E. Smith, M.D. 
Thomas H. Newton, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Karl C. Ossoinig, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 
Joel Pokorny, Ph.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 
Jerry A. Shields, M.D. John Nicoloff, M.D. 
Lorenz E. Zimmerman, M.D. Tuition: $250 (includes course abstract, luncheons, 


social hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category |, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles, CA 90033 
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STEEN ST o EEUU Tdde lenses 
wit unlistec diopter power (which 
Camvalywptofourteen diopters), 
lolab lenses with listed numbers 
givescusteamexs complete assurance. 

Iad Bas developed a diopter 
tolesance (+ .250) - establishing it 
as one of the smallest variables in 
thescomputa ion of post operative 
"efractiens 

lotab has established criteria on 
"eselutiom Dack focal length, and 
"he wape identification of diopter 
power 
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lolab has 15 years of proficient 
experience as a manufacturer of 
precision optics. This has provided 
an avenue of professional exchange 
of expertise between the manufac 
turing optician and the practicing 
ophthalmologist. 


Telephone Toll Free: (800) 854-1761 
In California Call Toll Free: 

(800) 472-7770 

Telephone: (714) 599-8347 








Affiliated with Thomas Jefferson University and the Pennsylvania Academy of Ophthalmology and Otolaryngology 


announces a course on 


RETINAL MANIFESTATIONS OF SYSTEMIC DISEASE 


a course for the practicing ophthalmologist featuring clinical and pathologic correlations 


GUEST SPEAKERS: 


THOMAS M. AABERG, M.D. DONALD H. NICHOLSON, M.D. 
Director, Retina Section, and Professor Associate Profesor of Ophthalmology 
Department of Ophthalmology, Medical Col ege Jniversity of Miami School of Medicine 
of Wisconsin, Milwaukee, Wisconsin Miami, Florida 
FACULTY: 
William Annesley, M.D. Larry Magargal, M.D. E 
Wililam Benson, M.D. Michael Naidoff, M.D. 
Paul Carmichael, M.D. Charles Rife, M.D. 
T. D. Duane, M.D. Lov K. Sarin, M.D. 
Jay Federman, M.D. Jerry A. Shields, M.D. 
Richard Goldberg, M.D. William Tasman, M.D. 
Alfred Lucier, M.D. Myron Yanoff, M.D. 
P. Robb McDonald, M.D. A. W. Zimmermann, M.D. 
TOPICS: 
Diabetes Retina! Inflammatory Diseases 
Hypertension Tumors 
Sickle Cell Metabolic and Endocrine Disorders 
Collagen Diseases Detachment Prone Systemic Diseases 
Drug Toxicities Blood Dyscrasias 
Phakomatoses 
DATE: PLACE: 
September 8 and 9, 1978 Marriott Motor Hotel 
City Avenue and Monument Road 
FEE: $250 


at Schuylkill Expressway 


$100 for Residents Philadelphia, Pa. 19131 


(with letter from Dept. Chairman) 


AN A.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 


Ms. Ginny Suhoskey (215 - 972-6275) Name 

Retina Service HESSE 
Wills Eye Hospital 
1601 Spring Garden Street City 


Philadelphia, Pa. 19130 
SI EE eren ici gli TA 


For registration make checks payable to Retina Course. 
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and a way to cut 
your administrative 
reporting time and costs 
^N in half...or better! 






Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 
can cut preparation time in half—or even better. 

Instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 
digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
and diagnostic services in terms that provide a uniform language among physicians, 
patients, and third parties. This new fourth edition of CPT is the most comprehensive 
and current system available and incorporates over 2,000 new and revised proce- 
dures. Each procedure is listed individually with a clear description and five-digit 
identifying code. 


New CPT Updating Service is available at no additional cost. To insure your CPT 
stays up to date as new terminology is added, you can receive new and revised 
procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order today! Buy two—one for yourself, one for 
your medical records clerk! 


Order Department, OP-41 
American Medical Association 
535 N. Dearborn St. 

Chicago, Illinois 60610 


Pieasesendme — —  — copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 
per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all other countries.) 


| 
| 

| 

| 

| 

| 

| C Send me informaton on CPT-4 magnetic computer tape versions. 
| 

| 

| 

| 

| 

| 

| 





(Please Print) 


Address 
CXy/State/Z. 








| 

| 

| 

| 

| 

| 

| 

| | 

P*ea-2 enclose payment (payable to AMA) with order. | 
| 

| 

| 

| 

| 
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"mE GLAU * 
Sposored: By 
The Post. Graduate Institute of 
The New York Eye and Ear Infirmary 
October 14, 1978 
Acute Angle Closure Glaucoma 
—. Chronic Angle Closure — 
- Chronic Simple Glaucoma 
Indications for Surgery 
Subscleral Trabeculectomy 
Surgical Technique for Co- existing - 
Cataract and Glaucoma | 
. tridectomy 
Introduction 
iridotomy. 
Transconjunctival Limbal Puncture 


^om-poWe oo ode ok oom 


Slides, Films, Video-tapes 
and Practice Laser Surgery 


XRoxko Xx GR Gk We XE 

. FACULTY 
John C. Leaman, M.D. 
Richard J, Mackool, M.D. 
Harold W. Najac, M.D. 
Louis R. Previte, M.A. 


AX ode ee oom 





Medical Management of: 






Surgical Management: 


























„Laser in Glaucoma: 































TA E. et M.D. 

- Mfonse A. Cinotti, M.D. 
-K, Buol Heslin, M.D. 

~~ Bernard Kronenberg, M.D. 


.'. Registration fee: $75.00 Limited enrollment 
: . AMA-CME Category 1 Credits: 8 
-For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear infirmary 
310 East Fourteenth Street 
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BASIC SCIENCE COURSE 

IN OPHTHALMOLOGY 
THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER | 

AT HOUSTON THE MEDICAL SCHOOL 


January 8 through March 2, 1979 
... Eighth Annual. Session 





This « course colos of lectures, laboratory dissection, and 
demonstrations. by an experienced faculty of ophthalmolo- 
gists and basic scientists. It is directed toward the 
quirements of residents and prospective residents in 
ophthal mology. | 











The curriculum includes: - | 
| ur -Motility 











Anatomy | 
Physiology - Neuro-Ophthalmology 
Biochemistry —. Glaucoma 
Pathology immunology - 
Medical Ophthalmology Visual Fields 
Retinopathy. Optics 

-. External Disease - Refraction 


. Pharmacology. Embryology and Genetics 





Tuition is $800. 00. For further information. and application. forms, 
please write: Richard. S. Ruiz, M.D. Chairman, Department of 
Ophthalmology Hermann. Eye Center, Hermann Hospital, 1203 
Ross Ster louston, TX 77030, Phone: amd 197- HT. 








DESCRIPTION: A sterile pliysielogital balanced salt cabin: 4 E 


which is isotonic to the tissues of the eye. It is a lint-free — a 
solution containing essential ions for normal cell metabolism. — 


| Each ml contains Sodium Chloride 0.49%, Potassium Chloride - D 


0.075%, Calcium Chloride 0.048%, Magnesium Chloride Hexa — 
hydrate 0.030%, Sodium Acetate 0.39%, Sodium: Citrate — 


0.17%, and Water for Injection. 
ACTION: A physiologic irrigating solution. 


INDICATIONS: For irrigation during various surgical pro- E 


cedures of the eyes, ears, nose, and/or throat. 


DM:00, PO 


CONTRAINDICATIONS: There are no specific contraindica- i 


| tions for this preparation. 


WARNINGS: If blister or paper “backing is damaged or 


broken, sterility of the enclosed bottle cannot be assured. 
Open under aseptic conditions only. - 
PRECAUTIONS: This solution contains no tifeservetivi and 


should not be reused. Prior to use check the following: tip = 


should be firmly in plece, irrigating needle should be pro- 


perly seated; squeeze out several drops. before inserting into 
anterior chamber. The needle should be removed from the 
anterior chamber prior to releasing pressure to prevent 
suction. 

ADVERSE REACTIONS: When the ‘corneal endothelium is 
abnormal, irrigation or any other trauma may result in 
bullous keratopathy. 

DOSAGE AND ADMI INISTRATION: "The adapter plug is 


designed to accept an irrigating needle. Tissues may be — 


irrigated by attaching the needle to the Drop- -Tainer" bottle as 
explained below. External irrigation may be done without the 
irrigating needie. 

METHOD OF USING. ADAPTER PLUG FOR LUER-LOK? 
HUB OPHTHALMIC IRRIGATING NEEDLE: 

1. Aseptically remove Drop- "Tainer bottle from blister by 
peeling paper backing. 

2. Snap-on surgeon's irrigator needle. Push until firmly in 
place. 

3. Test assembly for proper function before use. 

NOTE: Luer-Lok is a registered trademark of Becton, 
Dickinson and Company. 

HOW SUPPLIED: In 15 ml sterile Drop- -Tainer Bottle. 
STORAGE: Store under ordinary condi itions at 46° to 75° F. 





Surgical Products. Division Alcon n Laboratories, inc. 


.P. O. Box 1959 Ft. Worth, Texas 76101 
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Fo- *hcse procedures requiring large volumes 
cf irrigating solutions, such as: 


» jltrescnic cataract removals 
® vitectomies 
ə (rr-gation-aspiration procedures 
® other selected procedures 
in a cor venient 500 ml glass bottle with hanger 





For mors :rformation, write: 





P. O. Box 1959 
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Sergica! Products Division Alcon Laboratories, Inc. 
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Ideally suited for every ee procedure: 


. € retinal surgery 
6 whenever there is a need to keep w 


|. € rinsing instruments prior to and audi. 









6 cataract extraction E ehe o 
€ keratoplasty —— | ae E eren 
e strabismus surgery VO co He a E ELA E 


e glaucoma surgery 
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e surgery of the lids and orbit 
e reforming the anterior chamber | 


cornea moist or to wash away crwvanted 
material during surgery 


surgery to keep them lint-free and. clean 
e washing out alpha-chymotrypsin XN MER | a 
e rinsing off and/or ins " intraocular E 
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OPHATE IODIDE 


a j impact. of accommodative esotropia on a 

c child need nct necessarily be followed by the 
'"susgery or the inconvenience and problems 

with wearing and caring for prescription 
acent frequently used in the diagnosis of the 
Hnis he same agent that can be used to correct 
CS om modative factor without inconvenience to 
us ont 


:0sas...One drop of PHOSPHOLINE IODIDE 

% astil'ed daily in each eye prior to retiring, for 

Yr ae weeks, will help to determine if there is an 
dative basis for the esotropia. 


ment...ifthereisasignificant accommodative 
t, the continued use of PHOSPHOLINE 
2 is often sufficient to correct the problem, 
2 drug is well tolerated. PHOSPHOLINE 
cy a tering the accommodative conver- 
modation relationship in a favorable way, 
r «ision is obtained with less accommodative 
wt and fusion can frequently be reestablished. 
ra tive enses are necessary, PHOSPHOLINE 

E iE rit the use of single vision lenses in- 








"lOL'NE ODIDE may help correct a residual 


auc c 





' BRIEF: SUMMARY | 


. of therapy. 


HTHALMIC SOLUTION) 





























(For full prescribing information, see packages c 
PHOSPHOLINE IODIDE* E 
(ECHOTHIOPHATE IODIDE FOR OPHTHALM CS 
PHOSPHOLINE IODIDE is a long- acting cholinester 
itor for topical use. 
Indications: Glaucoma -- -Chronic open-angle glaucom 
Subacute or chronic angle-ciosure glaucoma after iridec 
where surgery is refused or contraindicated. Certain not 
secondary types of glaucoma, especially glaucoma follo 
cataract surgery. UC 

Accommodative esotropia- Concomitant. esotropias with 
significant accommodative component. 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of ang le-closure glaucoma, due tothe possi 
of increasing angle block, — 

3. Hypersensitivity to the active or inactive ingredients. | P 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesteras 
medications during pregnancy has not been established, no 
has the absence of adverse: effects on the fetus or on the res 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to. patia 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular. collapse. — , 

3. Caution should be observed in treating glaucoma wi hn. 
PHOSPHOLINE IODIDE in patients who are at thesame 
undergoing treatment with Systemic anticholinesterase 1 
tions for myasthenia gravis, because of possible. adverse. 
effects. - a 
Precautions: t Goniascopy is recommended ProF to initiation 





2. Where there! is a quiesc cent uveitis or a histo 
tion. anticholinesterase therapy should be avo 
cautiously because of the intense and persis 
ciliary muscle contraction that may occur. > P 

3: While systemic effects are infrequent, proper use: 
requires digital compression of the nasolacrimal ducts 
minute or two following instillation to minimize drainage 
nasal chamber with its exterisive absorption area. The. hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea; profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac rreguianes. 
occur - y 

5. Patients receiving PHOSPHOLINE IODIDE who are ex n 
posed to carbamate or organophosphate type insecticides án ; 
pesticides [professional gardeners, farmers, workers iti plants 
manufacturing or formulating such products. etc.) should pe 
warned of the additive systemig effects possible trom absorption * 
of the pesticide through the. respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing ot respirato 
masks, and frequent washing and clothing changes: may pe 
advisable: 

6. Anticholinesterase drugs should be used with extreme s 
caution, if at all, in patients with: marked vagotonia, bronchial. 
asthma, spastic gastrointestinal disturbances, peptic ulcer; pro 
nounced bradycardia and hypotension, recent myocardial. 
infarction, epilepsy, parkinsonism, and other disorders arr ma gu 
respond adversely to vagotoric effects. . 

7. Anticholinesterase drugs should be emp joyed. prior to 
ophthalmic surgery only as.a considered risk because ot the 
possible occurrence of hyghema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at ail, where there is a prior history of 
retinal detachment. * 
Adverse Reactions: t. Although the relationship, if any, of retinal Se 
detachment to the administration of PHOSPHOLINE IODIDE. 
has not been established, retinal detachment has been reported - 
in a few cases during the use. o! PHOSPHOLINE IODIDE in adult 
patients without a previous. history of this disorder. ex 

2. Stinging, burning, lacrirnation, lid muscle twitching, . ; 
conjunctival and ciliary redness, browache, induced myop: a with 
visual blurring may. occur... m 

3. Activation of latent iritis or uveitis may OCCUIT. 

4. iris cysts may form, and if treatment is continued: may : 
enlarge and obscure vision. This occurrence is more frequen 
children. The cysts usually shrink upon discontinuance of the: 
medication, reduction in strength of the drops or frequency of ; 
instillation. Rarely. they may rupture or break free into the. 
aqueous. Regular examinations are advisable when the drug 
being prescribed for the treatment of accommodative esotropi 

5. Prolonged use may cause conjunctival thickening, obstru 
tion of nasolacrimal canals. — 

6. Lens opacities occurring in patients under treatment for. 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in: 
normal monkeys. Routine exeminations should accompany: 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow. 
anticholinesterase instillation. This may be alleviated by presc 
inga sympathomimetic mydriatic such as. phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg paremteraty: 
PROTOPAM?® CHLORIDE {pratidoxime chloride), 25 mig per. ki 
intravenously, artificial respiration should be given if necessan 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution, 3.0 mg package for 0, 06% . 
solution; 6.25 mg package for 0.125% solution: 12.5 mg. 
package for 0.25% solution. Also contains potassium a 
(sodium hydroxide or acetic acid may have been in 
adjust pH during manufacturing), chorobutanot (chlo: 
tive), mannitol, boric acid and exsiccated sodium pi 108i 





































- The Ophthal mos Division . 
AYERST. LABORATORIES | 
New York, NUYA0017 — | 
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care: 
system 


An advanced . 


maintenance regimen - 
for hard contact lenses 


&> SMITH, MILLER & PATCH 


Division Cooper Laboratories (P.R.) Inc. 
San German, P.R.00753 





The only 
hypertonic 
wetting solution 


hy-FLOW® reduces corneal edema to relieve 
insertion discomfort and blurred Vision. 


Iheonly | . 
eermicidal cleaning 
and soaking solution 


Overnight soaking in duo-FLOW® 
kills ophthalmic pathogens on lenses. 


| Te j 


four-way 
lens cleaner 


One minute of d-FILM® cleaning before 
overnight soaking restores lens clarity and wettability. 


The only. | 
hypertonic in-eye 
rewetting drops 


aqua-FLOWS? relieves the discomfort of 
corneal edema caused by prolonged contact lens wear. 
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AN FIT MORE PATIENTS WITH 
SOFT CONTACT LENSES. 








HYDROCURVE 
(bufilcon A) 
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CONTACT LENSES. 


Plu powers ere now available, giving you the 
widest election of thin, soft lenses to meet your 
fitting m=ds. 

Mimas 20 to plus 20 in quarter-diopter 
steps . .. four base curves .  twe di@petams. | Wet 
adds up o, leeGet@ns data Steren ^d i Sete ans 
mopar Your parents cam gowabere fit trom the 
advalia 338. Giete"tin, Tathe-cut HYDROCURVESII 
(bufi Com A) contact lens. 


E-3llent win opmf dit, goed Inggbanica! 
streg E ab@ucdteedmlafe ar@tmportant features 
of tS PMBRGECRVE II lenses. Because of their 


minimum center thickness and controlled edgs 
contours, these lenses provide maxim ugm dilibilit 
and uniform. fitting cHüfactellisti cB CT D. wid 
namg JO "imo Wer 3I 


BYOROCURVE I gives you 1,288 yniqu 
lenses. That's a lot of reasqgs fær yd ib. prib 
therges dnd togiffake on va Ah for OU. e "ce: 
Sca Get abe In ishe WO aid you in select 
ing tid Ost lenses for your patients. We also offe 
a wide range of accessory items and patient car 
products. Call direct for all of your soft contac 
lens needs. 


<> HYDROCURVE soe" 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC 


8006 ENGISEER ROAD * SAN DIEGO, CALIF. 92111 
(714) 277 S873 


TOLL FREE NUMBER (800) 854-27€ 
IN CALIFORNIA (800) 542-60€ 












ater 45%) 


DESCRIPTION - -— . The HYDROCURVE Il (bufilcon A) Contact Lens 
is a hemispherical shell of aporoximately. 14 mm. chord diameter 
and 0:1 to 1.0 mm thickness. The lens material, bufilcon A, is a 
hydrophilic random copolymer of 2- hydroxyethyl methacrylate, 
N-(1, 1-Dimethyt-3-oxobutylkacrylamide, and methacrylic acid. The 
polymer is a 3-dimensional network of copolymer chains joined by 
trimethylolpropane trimethacryiate crosslinks at a density of about 
one crosslink for every 1400 monomer units. It consists of 5595 
bufilcon A and 45% water when immersed in normal saline. 


ACTIONS — In. its hydrated state a HYDROCURVE II Contact Lens 
becomes soft and pliable. When placed on the human cornea the 





„hydrated lens acts as a refracting medium to compensate spheri- . 


cal ametropias. The material has a refractive index of 1.43. 


| INDICATIONS - -— HYDROCURVE II Contact Lenses are indicated 
tor the correction of visual acuity in persons with nondiseased eves 


who have spherical ametropias, refractive astigmatism of 1.50 
<> “diopters or less and/or corneal astigmatism of 2.00 miopters or 
"less and aphakia. 


CONTRAINDICATIONS ~~ HYDROCURVE il Contact Lenses are 


. . contraindicated by the. presence of any of the following conditions: 
^" 4. Acute and subacute inflammations of the anterior segment of 


the eye. 
|. 2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal Secretion. 
4. Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be exagger: 
ated by wearing contact lenses. 


/' WARNINGS 


-Medicaments and Eye Drops: The HYDROCURVE II Contact. Lens 
must be stored ONLY in BOILNSOAK® Sterile Preserved Saline 
Storage Solution or FLEXSOL* Sterile Solution for Disinfection 
and Storage. No ophthalmic solutions or medicaments, including 
conventional hard contact jens solutions, can be used by HY DRO: 
CURVE Il Contact Lens wearers prior to or while the lens is in 
place on the eye. Only the recommended disinfectant soaking 
solutions BOILNSOAK or FLEXSOL, the recommended cleaners 
SOFT MATE? or PREFLEX* , NORMOL® Rinsing Solution or the 
recommended lubricating solution ADAPETTES® may be used or 
the HYDROCURVE II Contact Lens. 

Abrasions and Infections: If the lens becomes less comfortable tc 
the wearer than when it was first placed on the wearer's cornea, 
this may indicate the presence of a foreign body. The lens shoulc 
be removed immediately and the patient examined. If any cornea! 
abrasion, ulceration, irritation or infection is present, a physiciar 
should be consulted immediately. 

Aphakic Patients: Aphakic patients should not be fitted with 
HYDROCURVE II Contact Lenses during the postoperative perioc 
until, in the opinion of the surgeon, the eye has healed completaty. 
Lens Care Regimen: Patients must adhere to the recommended 
daily tens care regimen of HYDROCURVE II Contact Lenses. Fail- 
ure to follow this procedure may result in development of serious 
ocular infections. 

Wearing Restrictions: The HYDROCURVE II Contact Lens should 
be removed before sleeping or swimming or in the presence of 
noxious and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be te- 
moved until the condition subsides. 


PRECAUTIONS 

Storage: HYDROCURVE II Contact Lenses must be stored ONLY 
in BOILNSOAK or FLEXSOL Sclution. if left exposed to air, the 
. lenses will dehydrate. If a lens dehydrates, it should be soaked 
ONLY in BOILNSOAK or FLEXSOL Solution until it returns to a 
soft, supple state. 

Cleaning and Disinfection: HYDROCURVE II Contact Lenses must 
be BOTH cleaned and disinfected daily. One procedure does not 


.. replace the other. CLEANING is necessary to remove mucus and 
film from the lens surface. This can be accomplished by using: 
either SOFT MATE or PREFLEX on a daily basis. Excessive de- 
posits may damage the lens; therefore, if this occurs, evaluation. 


of the lens care procedures should be made. 
DISINFECTION with a HYDROCUAVE Patient Disinfection Unit 
and BOILnSOAK Solution has been tested microbiologically and 


Shown to be an effective disinfection procedure for HYDRO- 


. CURVE Ii Contact Lenses. 
 ..-HYDROCURVE Ii Contact Lenses must be cleaned daily with 


a “SOFT MATE or PREFLEX. Fresh BOILnSOAK Solution must be 


 . used daily for storing the lenses. The HYDROCURVE Carrying 


. Case must be emptied and refilled with fresh BOILNSOAK Sclution 
each time the lens is stored. 


-if a HYDROCURVE Patient Disinfection Unit is not available 
for disinfection of the lenses, the lenses must be boiled in their 
Carrying Case in a pan of water for 10 minutes. 

CHEMICAL DISINFECTION with FLEXSOL has been tested micro 
biologically and shown to be an effective disinfection procedure 
for HYDROCURVE Ii Contact Lenses. HYDROCURVE I Contact 
Lenses must be cleaned and rinsed daily, or after wearing, with 
PREFLEX and NORMOL. The HYDROCURVE Twin Case must te 
emptied and refilled with fresh FLEXSOL prior to disinfecting tbe 
lenses. Fresh FLEXSOL must be used daily for storing and dis- 
infecting the lenses. 


WARNING: DO NOT MIX oR. ALTERNATE THE DISINFECTION 
PA SIQPAGE € SYSTEMS. .FLEXSOL. SHOULD NOT BE USED 









ae with a lint-free. towel before 


Cosmetics; lotions, soaps a t not come in. con- 


tact with the lenses since eye irritation may result. If hair spray is | 


used while the lenses are being worn, the eyes must be kept closed 
until the spray has settled. 


Fluorescein: Never use fluorescein while the patient is wearing. | 
the lenses because the lenses wil! become discolored. Whenever - - 


fluorescein is used, flush. the eyes with normal. saline solution 


and wait at least one hour before replacing the lenses. Too early 


replacement may allow the lenses to absorb residual fluorescein 
irreversibly. - 


ADVERSE REACTIONS | ~~ Serious corneal rc may result | 


from wearing a lens which. has been soaked in a conventional hard 
contact lens solution containing preservatives which. should not 
be used with soft hydrophilic contact lenses. 

Eye irritation may occur within a short time after. putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a rasuit of the patient 


sleeping while wearing the lens, or wearing a hypotonic tens. If a 


iens adheres for any reason, patients may be instructed to apply a 
few drops of BOILNSOAK Solution or- ADAPETTES and wait unti! 
the lens moves freely before removing the lens. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. Re- 
moval of the lenses and a rest period of at least one hour generally 
relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be ex- 
amined to determine their cause. 


DOSAGE AND ADMINISTRATION — Conventional methods of fit- 
ting contact lenses do not apply to HYDROCURVE II (bufilcon A) 
Contact Lenses. For a detailed description of the fitting technique, 
refer to the HYDROCURVE Fitting Guide, copies of which are avail- 
able from: Soft Lenses, inc., 8006 Engineer Road, San Diego, 
California 92111. 

WEARING SCHEDULE SHOULD BE DETERMINED BY THE BYE 
CARE PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED 
TO SUPPORT SAFETY FOR EXTENDED WEAR OF THIS LENS. 


| | : 


| 
Maximum Wearing Time Maximum Wearing Time 


Day (Continuous Hours) Day (Continuous Hours) 
1 3 8 8 
2 3 9 8 
3 4 10 10 
| 4 4 11 12 
| 5 6 12 14 
6 6 
8 ali waking hours 


| 
— wih 
A0) 
— 
o 


There may be a tendency for the patient to overwear the lenses 
initially. Theréfore, the importance of adhering to the initial daily 
wearing schedule should be stressed to the patient. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a HYDROCURVE Patient Care Kit and fully under- 
stands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure pa- 
tient health and compliance with instructions. 


HOW SUPPLIED — Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass. vial is marked 
with the base curve, dioptric power, diameter and the manufactur- 
ing lot number of the lens. 

To assure proper lens care and handling, each HYDROCURVE 
patient MUST BE supplied with a complete HYDROCURVE Patient 
Care Kit. 

The HYDROCURVE Patient Care Kit is a package required for 


-tens cleaning, disinfection, and storage, consisting of the following: 


HYDROCURVE Transfer Unit (basket) ...............-. Cat. 81001 
HYDROCURVE Carrying Case ...... REPETIT PS Cat, 41002 
HYDROCURVE Patient Disinfection Unit............-. Cat. #1003 

BOILNSOAK® Sterile Preserved Saline Storage Solution. . . Cat. #1064 
SOFT MATE? Sterile Cleaner (optional) or......... ...... Gat. 81006 
PREFLEX® Sterile Cleaner (optional) .................. Cat, #1016 
ADAPETTES® Sterile Lubricating Solution....... a.a... Cat #1047 
Patient Instructions ....... RO E —Á Cat. #1025 


Chemical Disinfection HYDROCURVE Patient Care Kit i isa package 
required for the chemical method of lens cleaning, disinfection 
and storage and consisting of the following: 


PREFLEX® Sterile Cleaner....... sse € Cat. #1018 
NORMOL® Sterile Rinsing Solution............ lave... Cat. 81017 
FLEXSOL® Sterile Solution for Disinfection and Storage .. . Cat. #1018 
ADAPETTES® Sterile Lubricating Solution —€— ses. Gat. #1047 
HYDROCURVE Twin Case.... beaten es anda Laeger wha Cat. #1054 
Patient Instructions ....-. 0.02 ee eee te eee nha Cat. #4025 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT A 
PRESCRIPTION. 


Soft Lenses, inc. 

8006 Engineer Road _ 
San Diego, California 92111 SL 1026/477 
HYDROCURVE* 
Soft Lenses, Inc. 


"U.S. Pat. 3,965,063 | 
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DISTINGUISHED VISITING LECT 
. JOSÉ |. BARRAQUER, M.D 


ut T | E “Present Status of Keratophakia tor the Correction of Hyperop and Aph kie ns 
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EE T LENS COURSES FREE PAPERS 


Pre- -registrants may select courses by mail) 


PRACTICE MANAGEMENT SEMINAR 
HERSCHELL H. BOYD, M.D., Chairman. 





eis January 11, 4979. 









Free Papers ar Please send abstract t to: .. For p TEN contact i 
.. - Oliver H. Dabezies, Jr. M.D. - A Paul R; Honan, M.D. = 
- "Executive Vice President, CLAO | "1720 N. Lebanon Street 


2620 Jena Street | Lebanon, IN. 46052 
New ences, LA 701 15 


G. Peter Halberg, M.D., F.A.C.S. 
Meeting Secretary 


ja! K UNE rate of $34. 00 per day. (single or double occüpancy) has been sattunosd. with the Sahara Hotel. For 
b 3 TES atone rents write the y Sahara Hotel, Las en NV ed 14. INL 





SUPERBLADES, designed for Keeler 
_. Optical by Medical Workshop of Holland, 
- . are the world's sharpest stainless-steel 
- case-hardened micro-surgery blades— 
: comparable in sharpness to diamond 
knives. 











e Pre-mounted in plastic handles and 
packaged sterile. 







o. Disposable blade/ /handie units are gas 
sterilizable and re-usable. 






e With super-sharp point, sectioning 
technique requires hardly any pressure. 






15?-angled blade for corneai 
puncture and suture removal. 













30°-angled blade for full-depth 
corneoscleral section. 






45^-angled blade for half- 
depth corneoscleral section. 


Keeler's new SUPERBLADES. B 
Points well made...and well taken. 


ES 















Use this convenient form to place your order. 





. 458 Bakwas Lawrence. Park industriat District, Broomati; PA 19008 


Please send me the following: 


: i ae 5^-angled. blade(s) Up to 5 blades 





a -— _..30°-angled blade(s) $5.00 ea. 
C 45*-angled plage) 6 or more blades 

ES $4.50 ea. 
Sales tax. 


where applicable. 


Solution Sterle 1 


Ointment-Sterile . 


Each: mi. GF gram contains gentamicin sulfate equivalent ta 
3.0 mg. gentamicin. l 


DESCRIPTION Gentamicin sulfate | isa water-soi uble ee E 


sodium anode. and benzalkonium chi loride- as a preserva-.- M EU 


tive, 

GARAMYCIN Ophthalmic Ointment is a sterile Gintment, e 
each. gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with ^ 
methylparaben and propyiparaben as preservatives: | — 
ACTIONS The gram-positive bacteria against which gg 
tamicin sulfate is active include Mida positive and code * 

ulase-negative ee inciuding certain strains that 
are resistant to penicillin; Group A beta-hemolytic and nan- 
hemolytic streptococci and Digfococcus pngumdrvae. The 
gram-negative bacteria against which gentahiein sulfate is 
active include certain strains of Pseudomonas aeruginosa. 
indole-positive and indote-negative Proteus species, Esche 
teia coh. Kiebsiella pneumoniae (Friedlanders bacillus}; : 
Haemophitus infigenzae and Haemophilus aegyptius (Koch- 
Weeks bacilus), Aerobacter aerogenes. Moraxelfa lacunata 
(diplobacillus of Morax-Axenfeld), and Nessera species, 
including Neisseria gonarrhoeae. Although significant resis. 
tant organisms have not been isolated from patients treated 
with gentamicin af the preserit time, this may occur in the 
future. as resistance has been produced with difficulty irn vitro 
by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Dintiment are indicated in the topical treatment of infections of 
ihe externa] eye and its adnexa caused by susceptible | 
bacteria. Such infections embrace conjunctivitis, keratitis. and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconijunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. t should never be injected subconjunctivally, nor 
shauld it be directly introduced into the anterior chamber of 
ine eye 
PRECAUTIONS Prolonged use of topical! antibiotics may 
give rise fo avergrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops. discontinue use of the 
preparation and institute appropriate therapy. 

Ophthaimic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation: has been re 
ported with the use of GABAMYCI N Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Oiniment. 

DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal 
mic. Solution: instill one or two drops into the affected eye 
every four hours. in severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a smali amount 
ic the affected eye two to three times. a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution- 
Sierite, &-mi. plastic dropper bottle, sterile, boxes of one and 
Six. Store away from heal. 

GARAMYCIN Ophthaimic Ointment—Sterile, 4. ‘ounce’ 

tube, boxes of one and six. Store away from. heat. 
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For complete details, consult package insert or itera fe 
&vallable-from your Schering Representative; or Professional ^ - 
Sérvices Department, cones Corporation, Kenilworth, New 
Jersey 07033. 
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A CHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


against conjunctivitis and other in- 

lecfons of external eye and adnexa due to a wide 
ranwe of susceptible pathogens. 

Geam-—-egative: susceptible strains of: H. influen- 

za ©. caw; X. pneumoniae; M. lacunata; Enterobac- 

ies 2erogenes (formerly Aerobacter); H. aegyptius 


Problem pathogens: susceptible strains of: P aeru- 
ginosa and Proteus sp. (indole-positive and 
-negative). 

generally avoids sensitivity 
reactions and irritation. 
no significant organism resis- 


am Neisseria sp., including N. gonorrhoeae. 
Gram-positive: susceptible strains of: staphylo- 
ceca and streptococci, including D. pneumoniae. 


lance to date. This may occur in the future. 


“broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


EHI Solution-Sterile 
gentamicin sulfate, U.S x Ointment-Sterile 


te 3I mg. mentamıcin. 
Ole ET el] Ble 3athogens 
Fess see product information on facing page 


Copyright © 1977. Schering Corporation. All rights reserve: 
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reduce it in any way. | 

If your diagnosis calls for a deconges- 
tant-antihistamine combination, only Albalon-A 
assures your patient of medication delivered 
in a soothing, tear-like vehicle. Albalon-A is 
formulated in Liquifilm® (polyvinyl alcohol 


Albalon-Al™ 
Liquifilm® 
sterile ophthalmic solution 


DESCRIPTION A sterile ophthalmic solution having the following compositior 

naphazoline HC!,... 0.05%, antazoline phosphate ....0.5%, with: Liquifilm* 
(polyvinyl alcohol) 1.4%: benzalkonium chloride .004%, edetate disodium: poly- 
vinyl pyrrolidone; sodium chloride; sodium acetate, anhydrous acetic acid and/ 
or sodium hydroxide if needed to adjust the pH. ACTION Albalon-A combines 
the effects of the antihistamine, antazoline, and the decongestant naphazoline. 









INDICATIONS Based on a review of a related combination of drugs by the 
National Academy of Sciences - National Research Council and/or other 
information, FDA has classified the indications as follows: "Possibly" effective: 
For relief of ocular irritation and/or congestion or for the treatment of 
allergic, inflammatory, or infectious ocular conditions. Final classification of 
the less-than-effective indication requires further investigation. 
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which closely approximates human 
tears in many physical parameters. This means 
that Albalon-A cannot introduce the risk of 
iatrogenic dry eye as may be seen with simple 
aqueous solutions. 

— So for minor ocular irritation and 
congestion, of allergic or inflammatory eti- 
ology,* consider Albalon-A. Only Albalon-A 
provides rapid eye whitening and prompt, 
effective relief from itching and discomfort — 


while it helps patients preserve their teaspoonful 


of tears 

| | TM 
Albalon-A 
naphazoline HCI 0.0596, antazoline phosphate 0.596 


The only decon t-antihistamine 
in a soothing, tear-like vehicle. 


CONTRAINDICATIONS Hypersensitivity to one or more of the components 
of this preparation. WARNING Do not use in presence of narrow angle glau- 
coma. PRECAUTIONS This preparation should be used only with caution in the 
presence of hypertension, cardiac irregularities or hyperglycemia (diabetes). To 
prevent contaminating the dropper tip and solution, care should be taken not 
to touch the eyelids or surrounding erea with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect from light. ADVERSE REACTIONS 
The following adverse reactions may occur: Pupillary dilation, increase in intra- 
ocular pressure, systemic effects due to absorption (i.e. hypertension, cardiac 
rregularities, hyperglycemia) DOSAGE One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required to relieve symptoms. HOW 
SUPPLIED 15 m! dropper-tip plastic dropper bottles. On prescription only. 


1. Bennett, J.E, The management of total xerophthalmia, Arch Ophthal 
31:667- 682, 1969. 
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Pharmaceuticals, Irvine, CA $2713 





e Effect of Pituitary Ablation 


James A. Valone, Jr. MD, J. Wallace MeMeel, MD 


e roliferative diabetic 
common in. patients Younger 


retinopathy : 


(PDR) is "most uncommon um ne 


rex younger than the age of 20, 
but is seen more frequently in older 
diabetics. Kornerup noted 117 cases 


uria, azotemia, and hyperd 'chole: 
2 2i emia." 3 MIS T i 


(8.4%) of PDR among 1,402 unselected — - 
diabetics, only five of whom were dí 
under the age of 20 (Fig 1): Except ae 
for these five cases, the literature has 


consisted of isolated references to 
adolescent-onset PDR.** There has 


been little charaeterization of the. 


disease itself in adolescents and no 


. data specifically regarding its. man- ` 
agement. The rarity of PDR in 


patients younger than 20 is consistent 


ali . with Beetham’s finding that among 
65 juvenile-onset diabetics, the aver- 


age duration of diabetes prior to diag- 


‘nosis. of PDR was 20.5 years, and the. 
average age of onset of PDR was 29.6. 
years.’ Deckert et al* cited the ages of 


20.6 and 36.5 years, respectively. 


Some authors have correlated PDR. _ 
with hypertension, a positive family . 


history of diabetes, manifestations of 


‘Accepted for publication Dee 5, 1977. 

From the Eye Research Institute of Retina 
Foundation, the Retina Associates (Dr McMeel 
only), Massachusetts Eye and Ear Infirmary, and 
Harvard Medical School, Boston. 


Reprint requests to Editorial Services Unit, g 
Eye Research Institute of Retina Foundation, 20 


Staniford St, Boston, MA 02114. 


larization and “contracture of t 
connective tissue.’ Proliferation Y 
self may be divided in two categ 
fibrovascular and avascular. Thi 
“sion has clinical importance in 
among patients with proliferative ¢ 
ease, greater degrees. of fibrosi 
more severe traction retinal det 
ments are more likely to develop 
those persons with predomina 
i fibrovascular proliferation 
those. with avascular prolif 
.. ‘The general prognosis 
ciated with juvenile-on 
| "been studied by . 


respect to longevity an 


After five years, five (105 
7 juvenile-onset. patients with. 
- without persistent protein 
dead, and 25 (50%) of the pa 
a visual aeuity less than o 
6/60.° In establishing an 
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- Unselected Patients ^ Patients, 
Diabetics With PDR Under Age 
20 yr, 

n gh With PDR 
(100%) (8.4%) iG. 3595) 


ig 1. Rarity of proliferative diabetic reti- 
opathy (PDR) in patients under age 20 
ears (after Kornerup' ). 


'apillary, rather than peripheral, PDR 
_ have been cited as ominous signs. A 
_ “florid retinopathy” connotes a partic- 
-ularly bad prognosis, as shown by one 
— group of nine patients, seven of whom 
"were blind within one year of onset of 
PDR. These patients were under the 
-age of 40 and characteristically had 
= poor metabolic control.: 

—* The relationship between control of 
diabetes and the development or 
progression of diabetic retinopathy 
- has been investigated extensively. 
- Numerous reports emphasize the effi- 
-  eacy of good control in delaying either 
.. the onset or the progression of diabet- 
ie retinopathy." 

/.. The treatment of PDR and its 
~ sequelae has included photocoagula- 
- tion, vitrectomy, endodiathermy, 
_ scleral shortening, vitreous membrane 
.. cutting, scleral buckling, and pituitary 
. ablation.* The efficacy of pituitary 
ablation in PDR has been strongly 
suggested in cases showing peripapil- 
ary proliferation, concomitant florid 
etinopathy, and documented progres- 
ion of these changes. 7-2% 



























- severe PDR in patients under the age 
of 20. The patients were examined 
.with respect to the age of onset of 
PDR, the duration of diabetes before 


. the appearance of PDR, family histo- - 
-< ry, control of glycemia, blood pressure, | 
+ rendl status, lipid metabolism, specific sd 


=. 1350 Arch Ophthalmol Vol 96, Auð 1978: 


retinal manifestations, 
prognosis. A retrospective assessment 

was made to compare the visual prog- 

. nosis of those who had pituitary abla- 


iosis, hypercholesterolemia and peri- - 


ii 4 This. article reports M eases of. 


tion with those who did not. 


SUBJECTS AND METHODS 
The 14 patients in this study were exam- 
ined at the offices of the Retina Associates 


from 1969 through 1976 by one of us | 


(J.W.M.). Fundi were examined by direct 
and indirect ophthaimoscopy, and the 
vitreous was examined by slit lamp and by 
Goldmann three-mirror contact lens. Pro- 


liferative retinopathy was recorded using 


the classification of Lee et al.” The prolif- 
erative changes that consisted of new 
vessels were divided in four gradations (N, 
through N,) as were those of fibrous 


proliferation (F, through F,) Some pa- 


tients were also examined with fluorescein 
angiography, electroretinography, visual 
evoked response, and ultrasonography. 
Medical values (blood pressure, BUN, 
serum creatinine, seram cholesterol, and 
urinary protein) were cited when the infor- 
mation was available. A diastolic blood 


pressure greater than 90 mm Hg, a BUN 


level greater than 20 mg/dl, a serum crea- 
tinine value greater than 1.1 mg/dl, or a 
serum cholesterol level greater than 250 
mg/dl was considered abnormal. Patients 
were followed up with serial examinations 
at intervals ranging from one month to one 
year. 

Ten of the 14 patients had a visual acuity 
of less than 20/200 in one or both eves (a 
total of 12 eyes) on initial examination. In 
these cases, the referring opthalmologists 
were contacted to determine the last date 
on which a visual acuity better than 20/200 
was measured. The patients were consid- 
ered followed from the date on which a 
visual acuity of better than 20/200 was 
measured in each eye, or from the date 
neovascularization was first noted, which- 
ever was earlier. This protocol was used so 
as not to underestimate the interval from 
the initial appearance of PDR to that time 
when acuity declined to 20/200 or less, and 
in so doing, make the disease appear arti- 
factually more fulminant than it was. 
When necessary, the records of referring 
ophthalmologists were used to obtain long- 
term follow-up. | 

A positive family history of diabetes 
mellitus was recorded if the disease 
oecurred in siblings, parents, grandpar- 
ents, aunts, uncles, or first cousins. Blind- 


 . ness was defined as a visual acuity less 
— than or equal to 20/200 with correction. 
^ Metabolic control was defined as "good" if 
7 there had been neither ketoacidosis nor a 


blood uon level greater than 300 mg/dl 








and visual 


classified as "fair" if either one episode of 


ketoacidosis or a blood. glucose level greater | 
than 300 mg/dl occurred after initial regu- 
- lation. Control was considered 


a 





there had been two or more episodes of 
ketoacidosis or blood glucose - levels in 


excess of 300 mg/dl after initial regulation, | 
_or if there had been growth retardation." - 


Pituitary ablation was produced by trans- 
sphenoidal radio frequency eoagulation. E 


RESULTS 
Patient. History of Diabetes 


"poor" aM» 





| after. hitia! Anai of diabetes. and E i 
subsequent normal growth. Control was) 





Of the 14 patients under the age of — x 
20, all of whom had severe PDR, none - us 


was younger than 16 years of age. All — 
had a history of diabetes mellitus for - P 
at least eight years prior to the diag- = z 
nosis of PDR, with an average inter- — 

val of 13 years. Past history revealed . 
that seven patients had poorly con- 
trolled diabetes, six had diabetes 





under fair control, and orf had 
diabetes under good control. 
. Ten patients had a positive family 


history for diabetes mellitus, ten had. 
some degree of azotemia, seven were ` 


hypertensive, and six had proteinuria. 
All patients studied had grade 3 or 
greater proliferation in at least one 
eye at some time during their obser- 
vation. Of the 28 eyes represented in 
this study, 17 (61%) had neovascular 
proliferation of grade 3 or 4. Twenty- 
three (82%) had either neovascular or 
fibrotic proliferation of at least grade 
3, and ten eyes (86%) had both neovas- 
cular and fibrotie proliferation of 
grade 3 or 4. Therefore, although 
patients were referred soon after the 
diseovery of their proliferative le- 
sions, most fundus examinations on 
initial classification revealed ad- 
vaneed proliferative disease. 
Blindness and Treatment 
Nineteen of the 28 eyes became 
legally blind during the course of 
observation, with an average interval 





eo 











from the diagnosis of PDR to blind- | 
ness of approximately nine months. — 
Fifteen of these eyes (54%) werelegal- |. 
ly blind within 18 months of thediag- — 
nosis of PDR, with an average inter- — 


val from the diagnosis of PDR to legal 
of | Aphan four 2 


buscó 
onths, 


he cause of blindness Was pacion | 


detachment in 11 eyes, traction 
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Fig 2.—Extensive retinel ischemia peripheral to area of neovascu- 


larization that leaks fluorescein. 





Fig 3.—Extensive neovascular and fibrous proliferation in remain- 


ing useful eye of patient who underwent pituitary ablation. 


Tae 1.—Cheracteristics of Control Patients and Patients Undergoing Pituitary 
Ablation 


Camegory of Comperison 
Age taveragej 
Sex 2M,4F 
PDR onset afer diagnosis of 


diapetes (average)* 14+ 2 yr 


Meta: olic control 


Positwe famity histary of ` 
diasetes 


Hypeatension 


Controls 
(6 Patients) 


17x15yr 


5/6 patients 
3/6 patients 


Pituitary Ablation 
(8 Patients) 


18 + 1.5 yr 
2M,6F 


12+ eyr 
3 poor, 4 fair, 


4 poor, 2 fair 1 good 


5/8 patients 
4/8 patients 


Azotenia 5/6 patients 5/8 patients 
Hypescholesteroiemia 0/4 patients 2/6 patients : 


Proteanuria 
Degree of proli’eration on 
init! classification 
=N,7 
=F.t 
=N, or F. 
- N, and F 


*PDR imdicates proliferative diabetic retinopathy. 


3/6 patients 


6/12 eyes 
9/12 eyes 
11/12 eyes 
4/12 eyes 


3/8 patients 


Among all 
16 eyes: 
11/16 


7/16 
12/16 
6/16 


Among 10 eyes with 
legal vision: 
7/10 


2/10 
7/10 
2/10 





TDegres of new vessel proliferation (N, to N,), using classification of Lee et al.” 
fDegres of tib»otic proliferation (F, to F,), using classification of Lee et al.” 


detachment with rubeosis in one eye, 
retrolerzal membrane with rubeosis 
m one 2ye, extensive posterior pole 
fibrous proliferation in two eyes, 
hemorrkage with proliferation in two 
eyes, macular pucker in one eye, and 
vitreous hemorrhage alone in one eye. 
Of the TH eyes examined with fluores- 
cein angiography, three had evidence 
of extersive retinal ischemia (Fig 2). 

Eight persons were offered treat- 
ment with pituitary ablation; all of 
these patiente agreed to treatment 
and had a visual acuity of better than 
20/100 in at least one eye. These 
patients were compared retrospec- 
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tively with six persons who did not 
accept or were not offered pituitary 
ablation. Although not randomized, 
the two groups were coincidentally 
closely matched with respect to age, 
sex, duration of diabetes, family histo- 
ry, severity of initial retinal prolifer- 
ation, and incidence of hypertension, 
azotemia, hypercholesterolemia, and/ 
or proteinuria (Table 1). Patients 
undergoing pituitary ablation may 
have had slightly better metabolic 
control, but this difference was 
reflected neither in the overall initial 
degrees of retinal proliferation nor in 
the systemic complications of the 
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disease. Both groups had comparably 
severe pathologic conditions. With 
respect to proliferation as classified 
on initial examination, eyes that were 
not treated with pituitary ablation 
had slightly greater avascular prolif- 
eration, whereas eyes that underwent 
pituitary ablation had slightly greater 
fibrovascular proliferation. Eyes for 
which management was not by pitui- 
tary surgery, then, in the context of 
the natural history of PDR, appeared 
to have had proliferation that was 
chronologically more advanced but 
less likely to be progressive. In 
contrast, eyes of patients undergoing 
pituitary ablation appeared to have 
had proliferation that was chronologi- 
cally less advanced but more likely to 
be progressive. Among eyes not 
treated with pituitary ablation, one 
eye eventually underwent vitrectomy; 
scleral resection was performed on 
another eye. Each of these two eyes 
had a visual acuity of 20/200 or less at 
the time of surgery. Two eyes in each 
group received argon laser photocoag- 
ulation treatment. 

Among 12 eyes not treated with 
pituitary ablation, 11 lost vision in two 
years, and the average interval 
between the diagnosis of PDR and 
legal blindness was 11 months. In one 
patient, the eye maintained an acuity 
of better than 20/200; however, this 
patient was only followed for three 
months. 

Among the 16 eyes in the group that 
underwent pituitary ablation, six had 
already gone legally blind priof to 
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Pituitary 
“ablation, 10 2 


PDR indicates proliferative diabetic retinopathy. 


interval fun PDR Diagnosis: or. 
-Pituitary Ablation to Legal — 
Blindness, (Follow-up Length)“ 


ai 3 eyes, 1 mo each 
1 eye, 3 mot. | 
2 eyes, 7. mo ea (one with 
3 1e eye, 9 mo ; 
4 eye, 17 mo | 
| 1 eye, 24 mo 
1 eye, 25 mo 
aM eyes total; 11 mo average 
| 1 eye, 16 6) mo | 


| 1 eye, 30 (29) mo 


to End of Study - 





1 eye, 3mo © 





1 eye, 22 (14) mo. 


1 eye, 24 (22) mo. | 











2 eyes, 31 (30) mot 
2 eyes, 34 (31) mo 
eye, 61 (60) mo | 


1 eye, 83 (78) mo | 





8 eyes total; | 


' +Received prior argon laser photocoagulation therapy. 


: Sangery. Among the remaining ten 
- eyes, where fundus appearance (Fig 3) 
. and acuity of better than 20/100 
. prompted the decision to offer pituita- 
ry ablation, eight maintained legal 
' vision for as long as the patients were 
- followed up, ie, from 14 to 78 months 
postoperatively. The average length 
-. of follow-up with retained vision was 
<: 87 months after pituitary ablation. Of 





















occurred, one eye lost vision to the 
0/200 acuity level 29 months postop- 
ratively and secondary to macular 
ucker; the other eye lost vision to a 
vel slightly less than 20/200, five 
ionths after pituitary surgery. The 
ter patient was one month preg- 
ato the time of pituitary abla- 





efore, u of 12 eyes at idc in 
ien S without pituitary - ablation 
lost vision within an average of 11 


'similarly at risk but treated via pitui- 
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97 months (Tab! 


the two eyes in. which blindness- 


months, whereas eight of the ten eyes - 


tary ablation. maintained vision as — 
EE ong as the. patients were followed. 


postoperatively. ie, for an average of 





ie 2). 
Statistical Analyses 


The significance of these differ- 
ences was assessed by statistieal anal- 


_ ysis. Of the 12 control eyes, nine had a 


documented initial visual acuity of 
better than 20/100. Of the ten eyes 


treated with pituitary ablation with 


an immediate preoperative visual acu- 
ity better than 20/100, nine. were 
included in statistical analysis. The 


tenth, the eye of the young woman | 
who became pregnant immediately "n 
before pituitary 


y ablation and who 
subsequently lost vision, was ex- 





eluded. 
Two. series of cece hal. and 
pituitary ablation—were established : 


to represent the change in vision over 
time. The initiai point for entry in the 
control group was the date PDR was 


diagnosed; for the pituitary ablation 
group the point for entry was the last 


examination date prior to surgery. All 


| subsequently available visual acuity 








| Vision Maintained — | CU 
From PDR Diagnosis | . 
or Pituitary Ablation pe 


| (Follow-up Length) : : des 


.. 40 (37) mo average E 
















E Pituitary Ablation @ Eyes) 
: Bone d xe 


. Control (9 Eyes) ud de 
SIDE u = TO" + ar 


Fig 4. —Mean slopes ! for change of vision 





over time, for both. control and eyes 
treated by pituita ‘ablation. Shaded area 





| represents one. | Standard. deviation for. 
each slope.. | s. D t E 


measurements for euch. eye were used. 
in the caleulation. of the individual 
slopes. "n 

The two slopes. d 





the limited number of subjects in each d 
category and the variable degree to __ 


. which pituitary ablation preserved ^ — 
vision, the slopes differed from one ^. 


another by less than two standard 


deviations (Fig 4) The standard 


deviation of the ‘control slopes was 
rather small, reflecting the uniformly 
rapid loss of vision in these eyes. The 
standard deviation for those eyes 
undergoing pituitary ablation was - 
larger, reflecting a variable response 

to the operation. For example, acuity 
in one eye decreased from 20/20 to 
20/40, while another eye revealed an 
improvement in aeuity from 20/50 to 
20/25. Thus, the pituitary ablation 
favorably altered the natural history ` 


of the disease, but did so to differing Ui 


degrees. 


COMMENT 
The 14 adolescents with PDR 


described in this study represent an . 
uncommon but fulminant aspect. of uc: 


diabetie retinopathy. With respect to 


family history, to- the. interval. þes ee 
tween the diagnosis of diabetes melli- ^. ^. 
! PDR, tohyperten- ^. 
- Sion, and to variou: laboratory studies, . 









tus and the onset ; 


these patients’ findings were unre- 


markable i in that they were consistent 


with other — published | observations 


about severe diabetic retinopathy, 


including proliferation. 16-8 The! posi- AM 
tive correlation between. PDR in  . 


| persons b below the me of 20 and subop- 








fered seant . - 
ly in their means. However, because of ^ . 

























PDR, although rare m. 






7 than 20 years, can be 





a disorder than that which occurs in 
arsons. Although 50% of the 





















| : group prese " y koh were blind 
. within 13 mon nihs, despite therapy in 
: Rome cases.” Th ' predominant cause 
m _ blindness among these young 








te advanced prolifer- 
ser ate y and progression in 
2 adoiescent-onset PDR re- 


por t vy R : older: age groups in which it 








ibed as florid retinopathy.* 


set ristie of all PDR in 


adolescents. ` Howe er, the selectivity 


of referal p: atterns cannot be ruled 
Out as = facternelated to their severi- 
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bi iani detachment of the — 


rity of these 14 cases 
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ans: Im æter vor: 28 bis 30 jahren. Klin Monatsbl. 
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Despite thorough clinical follow-up, 
PDR was diagnosed in most of these 
patients only after proliferation was 


well advanced, with respect both to 


the extent and character of the fundus 


lesions. By generally accepted criteria, 
argon laser photocoagulation was not | 
considered effective therapy for these - 
patients. Pituitary ablation, however, 
appeared to offer an improved prog- . 
nosis, since eight of the ten eyes that 
were treated with this modality main- - 
tained a visual acuity of better than — 
20/200 for the duration of postopera- 


tive observation (average of 37 


months). These findings were consis- - 
tent with observations made of older — 
patients with severe proliferative dis- 


ease in another study.” 


Pituitary ablation carries with it 


morbidity in the form of hospitaliza- 


tion and the requirement of conscien- 
tious endocrinologic replacement. Pi- 
tuitary ablation has been associated 


with increased mortality. However, 


there were no fatal complications 
among the patients reported, nor was 
there a single fatality among the 56. 


other patients that belonged to a larg- 
er series of which the presently 


presented young people are a part. In — 
this larger group, the transphenoidal . 
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Morton s Con MD, H. “MacKenzie Fr reeman, MD 


xo The wa of 74 ‘patients young 


and almost exclusively males—with reti- 


nal detachment due to ocular penetration 


were reviewed to study the characteristics 


oS and surgical results of this type of trau- 


"| matic retinal detachment. There was a 
_ high incidence of industrial and domestic 
_ accidents. The incidence and degree of 
- | ; myopla were significantly lower than in 
., nontraumatic cases of retinal detach- 
|»omento 
The time interval between the. injury and 














was variable. Many of the eyes with. longer 
latent intervals had classic signs of trau- 
“matic retinal detachment. | 
‘The most common type of retinal break 


jas- severe "traction - from contracting 
itreous bands and membranes that 
ollowed the loss of vitreous gel from the 


Surgical. results were. relatively. poor; 
currence was common because of 
ro, jressive vitreous pathology. Postoper- 








was noted | in 50%. of the. eyes that 
et t such. membranes preoperative- 





. (aren Ophthalmol 96: 1354-1 361, 1978) 
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2v the detection of the retinal detachment 


; lalysis in the oral zone st the. 
posterior vitreous base border. The most 
ommon | cause of these retinal. breaks 


action on the vitreous base by the 
* winkage of vitreous mem- 


M", practicing ophthalmologists 
participate ir the management 
of penetrating injuries of the eye. In 
general, the primery care of these 
patients during the past few decades 
has centered around the removal of 


foreign. material from the eye, the 
excision or reposition of prolapsed 
tissue, the extraction of opaque lens - 
material, and the reoair of lacerations. . 


While these limited emergent mea- 


sures are often successful for the short 


run, useful vision and even the eye 
itself frequently suecumb to the late 


complications of glaucoma, intracta- - 
ble fibroplasia, retinal detachment, 


and phthisis bulbi. 
Recent technological advances in- 
cluding ultrasonography, indirect oph- 


. thalmoscopy, slit-lamp biomicroscopy, | 
the operating. microscope, sophisti- 
cated instrumentation for anterior 


segment microsurg 
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rry, and vitreous 
surgery will, it is hoped, ye the | 


tachment due to ocul 


Associates, the Retina Service of. t Ut 
| Massachusetts Eye and Ear Infirmary, and i 


Michigan. Medical Center, 


prognosis of ees severely damaged 


eyes in the near future. It is therefore 


timely to review our experiences and - 


consolidate our understanding of the 
retinal detachments caused by pene- 
trating ocular trauma. 

This article reviews the clinical 


characteristics and. surgical results of | 
74 cases of retinal detachment caused - 


by. penetrating injuries. of the eye. 
These characteristics are compared to 
those of previously reported nontrau- 


29 


matic eases'? and to those of cases 


caused by ocular trauma.’ The i impor- 


tant role of the vitreous in the patho- 
genesis and postoperative complica- 
tions of retinal. detachments due to 


ocular penetration: is emphasized. In- 
. the second part of this publication we 
describe the current management of 





E 





these cases in the ad gr this ee 


i review. 


| SUBJECTS AND | metho 


_ Seventy. -four- pa I 






selected f rom the. record; of 





ts with retinal de- * ; E 


the Retina Service of the University. of | ae 








according tothe 

low teria: (1) unilateral retinal - 
detack: ment preceded by ocular penetra- " 
tion; (2) objective Sg of penetration ino 









ox & Freeman 
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Fig 1.—L vision of fundus into three zones by two concentric 
circles. Cuter circle is located halfway between ora serrata and 
equator. Inner circle is located midway between equator and 
macula. =quator (broken circle) is on anterior border of vortex 
ampullae@rom Cox et al). 


AT BT eae S CCS: 37 0 BO Er Cree ee 
Fig 3.—Fetina dragged to scleral laceration. A, Tissue proliferat- 
ing from wound. B, Vitreous membrane. C, Retinal folds. D, 


Detacned pars plana epithelium. E, Fold at posterior vitreous 
base bo cer. 
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Fig 2.—Retinal dialysis caused by traction of shrinking membrane. 
A, Location of scleral laceration. B, Vitreous membrane. C, 
Dialysis at anterior vitreous base border. D, Detached ora serrata 


(nonpigmented layer of pars plana epithelium). 


sharp fold at posterior vitreous base border. B, Dialysis at anterior 


vitreous base border. 
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Table 1.—Retinal Detachment 
- Due to Ocular Penetration: Age 
jjj and Sex Distribution in 74 Patients. 









Males | Tenses 7 Total | 
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Contusion 





“in = raaton. 
“industrial | 





| &ccidents | 43.1 7.5 
Domestic. 
j accidents 41.7 40.2 
^, Explosion 7.0 3.3 
2 Automobile 
7 accidens = 4.1 3.9 
n Sporting... | 


© accidents 


— the affected eye; and (3) absence of visible 
- vitreoretinal degeneration of the types 
^; known to cause retinal breaks in both the 
== affected and fellow eyes. 

.: At least one sign of ocular penetration 
|: was required in order to verify the signifi- 
cance of the reported injury. The, signs 


observed included vitreous hemorrhage — 


-and hyphema; traumatic chorioretinal atro- 
_ phy and pigmentation; traumatic cataract 
. and subluxation; iridotomy, iridodialysis, 
| and cyclodialysis; lacerations or scars of the 
cornea, sclera, choroid, and retina; and 
membranes in the vitreous cavity due to 
hemorrhage, vitreous loss, and foreign 
body tracts. 
E Findings were considered significant 
when the probability that they had 
occurred by chance was less than 5% 
(P < .05). 
- "The data extracted from 74 cases of 
retinal detachment caused by ocular pene- 
tration were analyzed with respeet to the 
llowing: (1) age and sex relationships, (2) 
refractive. error, (3) latent interval, (4) 
pes of retinal breaks, (5) location of 
retinal breaks, (6). pathogenesis, (7) surgi- 
cal results, and (8) visual results. 


OBSERVATIONS 
Koi and Sex Relationships 


ce, The population has been tabulated 
: _ (Table 1) by sex and age at the onset 
of the retinal detachment. À statisti- 
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: Popalation | 
B Retinal detachmeni due to penetration 
Retinal detachmen: due to contusion - 
US Census 

“All types of unilate: a retinal detachment 


Table 2.—Retinal Detachment Due to Penetration: 
meen of Median dues 
















Table 4.—Retinal Detachment Due to Penetration: Location 
of Retinal Breaks by Quadrant in 55 Eyes. 


| . No. e Retinal Breaks I n 


Upper 
Temporal 


ers 5) ] 


Laceration 


| $5 (20.9) 





cally significant prevalence of males 
(91.9%) was found in 74 patients with 
retinal detachment due to ocular pene- 
tration. Male predominance (86.7%) 
was previously noted among patients 
with retinal detachment caused by 


contusion.’ In contrast, Schepens and 


Marden? reported an equal sex distri- 
bution in 1,390 patients with nontrau- 
matic retinal detachment. 

The population studied was also 





characteristically young (Tables 1 and 


2). The median age of male patients 
with retinal detachment due to pene- 
tration was five years younger than 


that of males in the US Census popu- 


lation and 25 years younger than that 


of a population of 1.127 male patients’ 
—. with unilateral retinal detachment of 


all types. A meaningful comparison 
with female populations could not be 
made beeause of the small number of 
females in this series. 


The age and sex characteristics of 
this population reflected the frequent. 
participation of young males in haz- 


ardous activities (Table 3). Industrial 
accidents frequently caused ocular 


penetration, whereas ocular contusion 


was the usual outeome of sporting 
accidents involving blunt objects. In- 
traocular birdshot aecounted for the 
few sporting accidents that resulted 
in penetration of the eye. Ocular pene- 


tration and contusion were observed 
in roughly equal proportion following. 





31 (34.1) 


- not significantly dif 


Lower - 
„Temporal | 


718 (18. 8) | 81(100) 
| ° | 
domestic accidents, automobile acci- 
dents, and explosions. 

The median age of males with reti- 
nal detachment due to penetration 
was 6.5 years older than the median 
age of males with retinal detachment 
due to eontusion (Table 2) because 
ocular penetration frequently oc- 
eurred on the job and contusion was 
more common on the sandlot and in 
the school-age sporting arena. 

Refractive Error 

The refractive error of 58 patients 
with retinal detachment due to ocular 
penetration was known. Àn eye was 
considered myopic if à lens of minus 


spherical equivalence. had been pre- m 


scribed for distant vision. The inei- 
dence of myopia (7%) was significant- 
ly lower than the incidence (34.6%) 
found in 1,784 patients with unilateral 


‘nontraumatic retinal detachment.’ It 
was the same as the reported inci- — . 


dence (5% to 18%) of myopia in the 7 
general white population,’ and was. 






The wage of nhai G was less than s 


4 diopters i in. each. of the four myopie- g 


patients in this series. It resembled . 


that o the contusion population and 







opie population without retinal - 
det : ihoni and differed significantly 
from that of the population with 
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Fig 5.—T action detachment of retina. A, Vitreous band in foreign 
body tract. B, Retima tented toward insertion of band. C, Periph- 
eral exteat of detachment does not reach ora serrata. 


nontraumatic retinal detachment.’ 
High myopia was frequently asso- 
ciated with unilateral nontraumatic 
retinal cetachment.? 


Latent Interval 


The oEset of the retinal detachment 
was frequentiy obscured by vitreous 
hemorrhage cr other opacities in the 
ocular media. Therefore, the time 
interval between the accident and the 
diagnos of the cetachment was 
often prolongec until the media 
cleared enough to permit a view of the 
fundus. 

Twen-y pereent of the retinal 
detachn=nts caused by ocular pene- 
tration swere diagnosed within one 
month œŒ the injury; 33%, within two 
months; 50%, withir eight months; 
and 70% withm two years. The retinal 
detachn=nt was diagnosed after ten 
years ir seven eyes (10%), two of 
which ecatained traumatic lacerations 
of the retina. Therefore, as previously 
reportec with retinal detachment af- 
ter contusion, a ləng latent interval 
does not rule out the etiologic signifi- 
cance of the injury.’ 

Laboratory experiments? have in- 
dicated -hat the majority of the reti- 


Arch OpHthaime!—Ve! 96, Aug 1978 


hy 
yi ? 
ts oy) 

AUT 
? duisi phs fe E I Li 
HHH AHE bl f By 





nal breaks caused by contusion were 
formed at the time of the injury. 
During the latent interval, vitreous 
degeneration caused traction, opened 
the traumatic retinal break, and 
thereby produced a retinal detach- 
ment. Similarly, in the present study, 
ocular penetration caused retinal 
breaks at the time of the injury in at 
least 21 eyes. The pathogenetic events 
of the latent interval were the same as 
noted above in such cases. However, 
the retinal tears in 23 eyes with reti- 
nal detachment due to ocular penetra- 
tion were formed after the injury by 
the contracture of vitreous bands and 
membranes related to vitreous loss 
and foreign body tracts. 


Types of Retinal Breaks 


Retinal breaks were found in 55 of 
the 74 eyes with detachments caused 
by penetrating injuries. Retinal dialy- 
ses at the anterior or posterior border 
of the vitreous base were the most 
common. They were found in 30 
(54.5%) of the 55 eyes. Horseshoe or 
opercular tears of the retina occurred 
at the site of isolated vitreoretinal 
adhesions in 16 eyes (29.1%). These 
breaks were the same as those 






Fig 6.—Retinal laceration from impact cf foreign body. 


commonly observed in nontraumatic 
retinal detachment. Lacerations of 
the retina by foreign objects were 
noted in 12 (21.8%) of the eyes. Retinal 
holes were found in ten eyes (18.2%). 
It is of great prognostic signifi- 
cance that no retinal breaks were 
found in 19 (25.7%) of the eyes with 
retinal detachments due to ocular 
penetration. In 14 eyes (18.9%), retinal 
breaks could not be found because of 
opacities in the ocular media yet the 
configuration and extent of the reti- 
nal detachments suggested a rhegma- 
togenous origin. In five eyes in which 
the entire fundus was visible, no reti- 
nal breaks were found and the retinal 
detachments were thought to be trac- 
tional and nonrhegmatogenous. 


Location of Retinal Breaks 


In order to analyze the location of 
retinal breaks, the fundus was divided 
into three zones (Fig 1). Breaks in the 
oral zone were most common, occur- 
ring in 37 (67.3%) of 55 eyes with 
retinal detachment due to ocular pene- 
tration. Most of the breaks in the oral 
zone were dialyses at the borders of 
the vitreous base. In the 30 eyes with 
retinal dialyses, they were located at 
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Fig 7.—Laceration by foreign body dragged through retina during 
magnet extraction. A, Initial location of foreign body. B, Extrac- 


tion site. C, Retinal laceration. 


the anterior border of the vitreous 
base in 11 eyes (86.7%), at the posteri- 
or border in 21 eyes (70.0%), and at 
both borders in two eyes (6.7%). A 
high incidence of retinal dialyses in 
the oral zone was also observed among 
patients with retinal detachment due 
to ocular contusion.? 

Retinal breaks were found in the 
equatorial zone in 25 (45.5%) of 55 eyes 
with retinal detachment due to ocular 
penetration. Horseshoe and opercular 
retinal tears were most common. 
Lacerations of the retina were also 
noted in this zone. The posterior zone 
was least commonly involved (three 
eyes [5.575]. Foreign body impact 
lacerations were noted in two eyes 
and a macular hole was found in one 
eye. The high frequency (6.8%) of 
macular holes in patients with retinal 
detachment due to ocular contusion? 
suggested a greater incidence of 
commotio retinae after blunt trau- 
ma. 

The quadrantic location of retinal 
breaks was also determined (Table 4). 
Traumatic retinal dialyses were sig- 
nificantly more common in the upper 
nasal quadrant. A similar preference 
was noted for traumatic dialyses 
caused by ocular contusion.’ The 
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superior quadrants were most com- 
monly affected by horseshoe and oper- 
cular retinal tears. The small number 
of retinal lacerations and holes in this 
study prevented a significant deter- 
mination of their quadrantic predilec- 
tion. 


Pathogenesis 


The pathogenesis of 60 of the 74 
retinal detachments in this study 
could be ascertained. Retinal breaks 
and the probable mechanics of their 
formation were identified in 55 eyes. 
Five of the remaining 19 eyes 
contained traction (nonrhegmatoge- 
nous) detachments of the retina. In 14 
eyes (18.9%) opacities of the ocular 
media prevented the identification of 
the pathogenesis of the retinal detach- 
ments. 

Traction From Vitreous Bands and 
Membranes.—The most common cause 
of the retinal detachments in this 
study was severe traction produced by 
contracting vitreous bands and mem- 
branes that formed after vitreous loss 
and in foreign body tracts. Some 
manifestation of this traction was 
observed in 28 of 60 eyes (46.6%). 
Characteristically, formed vitreous 





Fig 8.—Retinal dialysis caused by anteroposterior comBression 
and equatorial expansion of globe. A, Retinal dialysis. B, Avulsed 
vitreous base. 


gel was incarcerated in the laceration 
of the ocular wall (Fig 2, A). In two to 
three weeks, multiple fine lines that 
fanned out into the vitreous gel from 
the incarceration site could be seen. 
They were most easily identified 
biomicroscopically, but in several 
months they became more prominent 
so that a gray-white, fan-shaped 
membrane could be seen with the indi- 
rect ophthalmoscope (Fig 2, B). In 
most instances the tenuous adhesion 
of the vitreous gel to the postequato- 
rial retina separated. The remaining 
gel and membrane traversed the 
vitreous cavity anchored to the wound, 
at one end, and, at the other end, to 
the opposite peripheral retina and 
ciliary epithelium via the firm union 
of the vitreous base. Shrinkage of the 
membrane then produced a traction 
detachment of the peripheral retina 
and ciliary epithelium, with a retinal 
folc running parallel to the ora serrata 
in the oral zone opposite the wound. 
Cortinued contraction caused a dialy- 
sis at the vitreous base borders in 23 
eyes (38.3%) (Fig 2, C). The dialysis 
occurred at the anterior border in 
eight eyes (34.8%) and at the posterior 
border in 15 eyes (65.2%). A detach- 
ment of the ora serrata (nonpig- 
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mel ger of the pars m epithe- 
; lium). was of en seen extending 
cireumferentially from either extrem- 
-of mE A (Fig 2, D), indicat- 
g circumferential traction on the 


; es the prdlapse of ocular 
contents resulted in. an incarceration 
ipherai retina and vitreous 
Be wound (Fig 3). A dense, 
white mass of tissue proliferated into 
‘the vitreous cavity from the wound 
(Fig 3, Aa and a membrane fanned 
outward from it to the adjacent 
vitreous baset ee à. B, The s Du. 





















ing fixed retina! folis radietiug from 
he id site (Fig 3, C). Traction on 
jhe adjasent Érecus base caused a 
prominent fold at ts posterior border 
Fig 3, E) and a cecachment of the 
 peripheftl retina ind epithelium of 
the pars plana ciliaris (Fig 3, D). The 
^ retinal Getachment remained purely 
Es | ‘our eyes, but the chronic 

i ive traetion by the shrinking 

"E merabrame: caused breaks in the retina 
gt the posterior b border of the vitreous 






- (Base (Fig 4 À4 in two eyes. One of 






















these eyes. also developed a dialysis in 
— the ciliary epithelium at the anterior 
CS Sender ef the vitreous base (Fig 4, 





ion detachment was pro- 
one eye by a shrinking 
band thet had formed in the 
of x foreign body that had passed 
completely through the globe (Fig 5). 
. No bræk was seer, numerous folds 
^ radiates toward the insertion of the 

-vitreous band, and the borders of the 
n igehipent; were dotarea ie and did 








in pas radem. ay araon of 
a foreign body or pene- 


trating: obe ^ was responsible for the 
tachment in 12 (20%) of 60 

En eyes. The fei ral lacerations were 
= related to imoaet sites in nine eyes 
Us 6). Magnet extractions of foreign 
dies had beer erroneously carried 
{posterior ie the pars plana ciliaris 
in two eyes, causing iatrogenic lacera- 
















| Fig 7) ja foreign body, previously 


embedded im the retina behind the 





uater, had been dragged forward tc 
E n extractian site m the oral zone. Its 
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passage through the retina produced a 


long laceration that extended from 
the initial location of the foreign body 
to the extraction site. Only one eye in 
this study developed a retinal detach- 
ment from a laceration at the 
entrance site of a penetrating foreign 
object. | 
Retinal Breaks From Isolated Vitreo- 
retinal Adhesions.-In 16 eyes (26.6%) 


horseshoe and opercular tears devel- — 
oped in the retina at the site of local- - 
Since . 
some of these tears were noted shortly . 


ized vitreoretinal adhesions. 


after the accident it is likely that they 
occurred at the time of the injury. The 


trauma may have induced sufficient - 
movement of the vitreous gel to 


produce tears at the site of preexist- 


ing isolated attachments to the retina. . 
In many eyes the injury caused a - 


premature degeneration and collapse 
of the vitreous gel that later caused 
traction and tearing of the retina at 
the site of an isolated adhesion. 


Traumatic Retinal Dialyses From An- - 


teroposterior Compression of the 
Globe.—Nine eyes (15.0%) in this series 
contained traumatic dialyses from 


traction at the borders of the vitreous 


base (Fig 8, A). In these cases there 
was no history or evidence of vitreous 
loss. Presumably the vitreous base 
traction was generated by anteropos- 
terior compression and equatorial ex- 
pansion of the globe, as previously 
observed in retinal detachment due to 
contusion.** Avulsion of the vitreous 
base (Fig 8, B), a pathognomonic sign 
of contusion, was noted in two of 


these eyes. In six of the nine eyes the | 
dialyses were located in the upper 


nasal quadrant. Dialyses were signifi- 
cantly more common in the upper 
nasal quadrant of eyes with retinal 
detachments caused by ocular contu- 
sion.? | 


traumatic Atrophy of the Retina and 
Choroid.—Atrophie retinal holes were 
observed in eight eyes (13.375). The 
surrounding retina and underlying 
ehoroid were atrophic and there were 
no apparent vitreous attachments. 
Pigment clumping was commonly 
noted in the area. A macular hole was 
noted following commotio retinae in 
one of the eight eyes. Presumably 
these holes were caused by traumatic 


.— Retinal Detachment- Cox m : 


ful if the retina remained attached for 
. six months or longer. The follow-up 
was six months a or longer in 54 of the 
_ 68 operated cases. : 


. three more of the 


detachment 


-was referred Ë 


Retinal Breaks Resulting From Post- 









necrosis al subsequent atrophy 


the retina and choroid. 





Surgical Results 


Operations ` were considered success- 


Inoperable Cira Operations 5 were M 
not. performed on 11 eyes. Three of. 


these eyes were judged » inoperable E 


because of vitreous membranes and — 
massive preretimal retraction. Giant. 
retinal tears complieated by massive 
preretinal retraction were present in . 
 unoperated eyes. In — 
another case, à. pucker of the macula. 





inan eye with & nonrhegmatogenous 
Ah ad irreversibly - .de- NO 





stroyed useful vision. One eye was 


enucleated for phthisis bulbi Two . 


patients refused surgery. One patient — 
for consultation only. . 
This later patient was not included in Jr 
the analysis of the surgical results. — 
The resultant degree of selectivity. 3 
(13.8%) was comparable to ‘that 
reported by other surgeons for al 
types of retinal detachments.’ = 

Successful. Cases.-The overall rate 
of anatomical reattachment was” 





10.495. It was lower than the rate of 


82.6% achieved with retinal detach- 
ments caused by ocular. contusion’ and > 
lower than the 82% rate of reattach- 
ment of retinal detachments of all 
types reported. by one of our institu- 
tions.’ Reattachment was achieved - 


| with one operation in 23 eyes (42.696). - 


A second operation was performed on- 
12 eyes. A third operation was. 


— performed on three eyes. Fifteen d 


(39.5%) of the 38 successful cases in. 
this study required more than. one 
operation to reattach the retina. —— $ 

Failures.-Unmanageable vitreous - 
pathology was largely responsible for- 
the poor surgical results observed. i: 


` Inoperable massive preretinal retrac- 


tion developed in six of the 16 failures. 
Relentless, intractable traction from: 
shrinking vitreous membranes pre- 


 vented retinal reattachment in four- 


eyes in spite of extensive scleral buck-- 
ling operations. Fixed radial retin: al 
folds, caused by shrinking mem 


and fibrous. tissue, could r no 
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x 
$ 
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_. Fig 9.—Early manifestation of postoperative traction by shrinking Fig 10.—Increasing postoperative traction by shrinking vitreous 
-vitreous membrane. A, Detached retina around treated dialysis. membrane. Detachment extending circumferentially beneath 
| vitreous base (arrows). | 
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| -Fig 11.—Recurrent retinal detachment caused by new dialysis Flg 12.—Recurrent detachment of posterior retina due to exten- 
. (arrow) at anterior vitreous base border. 


sion of anterior detachment beyond limits of previous treatment 
(arrows). 
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tened aad were responsible for the 
m resaits in two eves. | 

[we eyes were demad, failures 
Ww when hey developed. cataracts post- 
Tam y Because fundus visibility 

as los eye developed an eight- 
Dt cage following surgery for 
progressing eataract. In one case the 
` cause of failure could not be deter- 
mined feom the reeord. | 
"Postoperative Vitreous Traction. -— 





Pioren postoperative vitreous 
> pathobgy was respensible for most of. 
the persistent «cr recurrent retinal - 





detacEmer ts. Posteperative traction 
f n the vitreaus base by the continued 
shrinkage of vitreous membranes de- 
ial comment because it was 

xme extent in 14 of the 28 








vatively. This traction 
2 apparent six weeks 
tation and continued to 
beyond the. usual six- 





eyes. 3 in three eyes the postoperative 
 tractien caused a & Hp imenpro- 
7 gressive: zle 
E anteri ar: por * den of the buckle (Fig 9) 










in a eyes. "progressive 
vitreous | base DUE the 






d ze e ‘anteriorly 
libenal 4 treatment in one 









E eiie di stole 
ed 61:218-226, 1966. 


iod & observation i in several 


ens CL, Freeman HM: Reti- - 


along the posterior edge of the buckle 


confined the anterior detachment in 


three of the four eyes so treated. The 


anterior detachment broke through 
the photocoagulation barrier in the 


fourth eye. A recurrent detachment of - 
the retina posterior to the scleral | 
 buekle occurred in seven of the 14 eyes... 
with progressive postoperative trac- 


tion on the vitreous base. The recur- 


renee was caused by new dialyses at 


the anterior border of the vitreous 


base in two eyes (Fig 11). In four eyes - 
the anterior detachment made an 


"end run" around the limits of the 


previous treatment to involve the 
posterior retina (Fig 12). The remain- - 
ing recurrent detachment was caused 
by a combination of progressive - | 


vitreous base traction and persistent 


radial folds that crossed the posterior = [ 
edge of the buckle causing the original | 


breaks to leak. 
Vitreous surgery was perf ormed on 
one eye in this study. The vitreous 


scissors successfully eut a band that | 
had formed in the tract. of a foreign E 


body (Fig 5). The traction detachment 


the band was eut. 


Meaningful observations about the | 
efficacy of different retinal detach- 


ment operations are limited by the 
faet that techniques were gradually 


and continuously modified and im- . 
proved during the 25-year period 
reported. Selectivity was also em- - 
 ployed in the applieation of simple 


techniques, such as retinoplexy and 
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(16. 2%), between 20/50 and 20/100 in 
11 eyes (29.7%), between 20/200. and 
finger counting in 16 eyes (43. 3%), and 


p were not as good as that. previous! 
recorded for patients with retinal 
detachments of all. E Wes. This re 
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Visual Results 


The postoperative visual acuity. [ 
37 cases of suecessful reattachment 
was recorded. The last recorded visual 
acuity was 20/40 or better in six ey: 





hand motions in the remaining four 
eyes (10.8%). The functional results of 
retinal reattachment in this stu 
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.mality is localized to the temporal para- 


Cu appearance in every patient. Other char- 
_ acteristics include: both men and women 
are involved, both eyes are generally 
_ affected, and symptoms develop in middle 
life. Laser photocoagulation succeeds in 


T improving the visual acuity. in the treated D 


< eyes." The consistency of the appearance 
.. and location, and the familial tendency 
ru indicates. these cases probably form a 
ubgroup of retinal telangiectasis. - 

PoR Ophthalmol 96:1362-1367, 1978) 
















adolescent males, and is widely vari- 
‘able in morphology and extent. 

hetited forms of telangiectasis are 
common and generally are. asso- 
iated with some accompanying Sys- 
€ or ocular abnormality."* 
e report the cases of 


th.z n unusual form of retinal telan- 





verra d are usually bi- 
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ewe : describe four patients, two of 
whom are sisters, with an unusual form of 
tinal telangiectasis. The vascular abnor- 


-foveal retina and is virtually identical in. 


yetinal t telangiectasis is a presumed 
/ developmental vascular anomaly . 
hat typically is uniocular, is found in | 


four 
nts, two of whom are sisters, 


sis. The lesions in this form of. 


cause symptoms in middle life, are 
localized to the temporal parafoveal 


retina with the remaining retina 
unaffected, and may be familial. 


REPORT OF CASES 
Case L—A 42-year-old man noted the 


onset of distorted vision in the right eye 
two months prior to his first visit to us on 


Oct 10, 1973. He had a long-standing 


complaint of glare and poor adaptation to 
bright lights. He dated some slight reduc- 
tion in vision to approximately 15 years 


previously when visual acuity was best 


corrected to 20/40. His vision gradually 
deteriorated during that period to the 
point where he no longer attempted to 
drive. There was no family history of any 
visual abnormalities. He was the only 
living member of his family. 

At the time of his visit to us, the 
patient's best- corrected visual acuity was 


20/80 in the right eye, with —3 diopter 
spherieal lens (Dsph), and 20/40 in the left 
eye, with —2.75 Dsph. He deseribed meta- - 
morphopsia in both eyes, more marked in 


the right eye than in tae left, when viewing 


. the Amsler grid. Intraocular pressure was. 


14 mm Hg by applanation, in each eye. The 


anterior segments were normal in both 
eyes with no evidence of conjunctival 


telangiectasia. 
Ophthalmoscopic examination ‘disclosed 
many drusen seattered throughout each 


posterior pole. The retina was thickened in 
~ the parafoveal regions of both i eyes with a - 

nest of finely dilated vessels just. temporal 
~~ to the foveola i in the a ha repas (Color a 








transmission of choroidal “ge 
through the pigment epithelium underly- . Le 


months, the visual acuity A 
30, and metamorphopsia. substantially de- = 
creased. D During this period, visual acuity in 
the left eye decreased from 20/40 to 20/80. . 
Similar treatment was carried out in the 
left eye with. improvement of acuity to 
80/30. The patient was last seen 31% years 
after the orig 
“nent. ‘His visu 
the. right ej ye, anc 
> appeared. The left eye also retains 20/30 
visual acuity. | Interestingly, a new telan- | 


Fig 1). A fluorescein angiogram revealed DM 
transmission of choroidal fluorescence cór- 2e 





responding to. the areas. of drusen, The NS 
telangiectatic parafoveal vessels 


a gradual leakage. of fluorescein into the 
surrounding retina. The: terminal venules 
at the temporal raphe. appeared to branch 
immediately at the telangiectatie locus. - 
The abnormal vascular plexuses varied in — 
size from small, slightly ectatic capillaries, 
to widely dilated vessels approximately the 
size of a terminal venule (Fig 1 and 2). Late 
arterial and early arteriovenous phases 
showed, especially in the left eye, mild 
fluorescence 


ing the telangiectatic vessels. 


A detailed medical evaluation failed to | | d 
reveal either telangiectasia elsewhere or — 


any other systemic abnormality. 
Because of the decreased vision of the 


right. eye, argon laser was used to photo- 


coagulate the parafoveal vessels. Ten 50-a 
Te of & 05-86 a 















luation. and pe 







no new ‘weasels have a 












filled 
promptly and completely, but then showed _ 








d di ation. and 225-mW . VT 
toward the area of  — 

, the next two 
improved to 207 — ^- 





TONNEN n 





Fig 1.—Csse 1, right eye. Slightly opaque 
appearance of parafoveal retina is asso- 
ciated wih dilated, slightly convoluted 
telangiecStic vessels. Drusen are present 
througho=t posterior pole of eye. Fixation 
device is 3resent. 





Fig 1.—Case 1, right eye. Fluorescein angiography is necessary to clearly delineate locus 
of telangiectatic vessels in temporal parafoveal area. Abnormal capillary plexuses vary 
from small ectatic vessels to more widely convoluted, dilated vessels. Drusen are seen as 
transmission defects. 





Exc & 
Fig 2—Case ©. left eye. Telangiectatic 
vessels and correspencing thickening of 
retina temporal to foveo!a. Visual acuity is 
20/20 wth correction and patient is 
asymptomatic (x 2). 





Fig 3.—Case 4, left eye. Rarefaction of 

pigment 3pithelium underlying slightly 

opaque retina anc *eiangiectatic vessels. Fig 2.—Case 1, left eye. Locus of telangiectatic vessels is located slightly more 
temporally than in right eye. 
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giectatic patch formed in the left eye, nasal 
and slightly superior to the fovea (Fig 3). 

Case 2.—A 46-year-old woman, examined 
June 15, 1975, complained of blurred vision 
in the right eye of three months’ duration. 
She had no complaints referable to her left 
eye, and she claimed that her vision had 
always been excellent until recent months. 
No family history of eye disease was 
elicited. The results of a recent complete 
medical evaluation had been normal. 

The patient’s best corrected visual acuity 
was 20/40 in the right eye with —1.25 Dsph, 
and 20/20 in the left eye, with 
—1.50 + .50 x 180°. Metamorphopsia lo- 
cated nasal to fixation in both eyes was 
detected on the Amsler grid. The conjunc- 
tiva, buccal mucosa, and skin revealed no 
telangiectasis. Results of slit-lamp exami- 
nation were unremarkable. 

Ophthalmoscopy revealed a slightly 
thickened retina in the parafoveal regions 
of both eyes, corresponding to a locus of 
fine dilated vessels (Color Fig 2). A fluores- 
cein angiogram showed normal transit 
time of retinal vessels. The areas of vascu- 
lar abnormalities filled rapidly in the early 
arteriovenous phase. There was a fusiform 
dilation of a terminal venule in the area of 
the telangiectasis of the right eye (Fig 4). 
Fluorescein dye gradually accumulated in 
the retina, localized to the area of telan- 
giectatic vessels. 

A reevaluation by internal medicine 
specialists failed to reveal telangiectasis 
elsewhere or systemic abnormalities. 

The right eye was treated with twelve 
50-u argon laser spots at 0.05-second dura- 
tion and 200-mW intensity. The patient 
noted a decrease in metamorphopsia, and 
the visual acuity was improved to 20/30. 
The vision has remained stable at this level 
for 12 years after treatment. The left eye 
has not been treated and remains asymp- 
tomatic. 

CASE 3.—A 56-year-old woman, the sister 
of patient 2, was examined as part of the 
family study. She had no specific eye 
complaints, but on questioning, she indi- 
cated that she had noted slightly distorted 
vision in the right eye following an auto- 
mobile accident two years previously. Best 
corrected visual acuity of the right eye was 
20/50, and that of the left eye was 20/20. 
Metamorphopsia, just nasal to fixation, 
was described on the Amsler grid, in the 
right eye. The conjunctiva, buecal mucosa, 
and skin revealed no telangiectasis. The 
results slit-lamp examination were unre- 
markable. 

Ophthalmoscopy of the right eye re- 
vealed a thickened temporal parafoveal 
retina associated with a network of dilated, 
ectatie capillaries similar to those seen on 
examination of her sister (Fig 5). The left 
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Fig 3.—Case 1, left eye. Telangiectatic patch nasa! to foveola was not present on original 
examination three years previously (arrow). Original telangiectatic patch has been 
treated by argon laser photocoagulation and now shows disruption of pigment epithe- 
lium correspondinc to photocoagulation marks. 


Fig 4.—Case 2, right eye. Fluorescein angiogram is necessary to see clearly telangiec- 
tatic vessels. Note fusiform dilatation of terminal venule. Late arteriovenous phase. 


Retinal Telangiectasis—Hutton et al 


Male Female 
E g Affected 
Unaffected 
Suspected 
Not Examined 





Fig 6.—Family tree of patients 2 and 3. 
Mother of patients 2 and 3 had poor vision 
in later life for reasons not known. One 





Fig 5.—Case 3, right eye. Recirculatory stage of angiogram. Telangiectatic parafoveal offspring in each family has signs sugges- 
vessels have resulted in retinal edema and reduction of visual acuity to 20/50. Fellow eye tive of early retinal telangiectasis, ie, 
is norma abrupt termination of parafoveal venules 


and slightly dilated parafoveal capillaries. 
However, definite diagnosis of parafoveal 
retinal telangiectasis cannot be substan- 
tiated in offspring at this time. 





Fig 8.—Fluorescein angiogram of patient with typical retinal 
-ig 7.—Case 4, left eye. Fluorescein angiogram delineates loca- telangiectasis. Note coarse dilatation of retinal capillaries. Small 
"ion of abnormal vessels. areas of nonperfusion of capillary bed are present. 
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^ eye was m A Pes escein angiogram 
< demonstrated rapid and complete filling of 
*- the telangiectatic vessels with progressive 
~~ staining of the retina. 
. Other members of the family were 
xamined (Fig 6). One effspring in each 
amily had a suggestion ef slightly dilated 
apillaries without leakage of dye on fluo- 
cein angiogram. These findings were 
uite subtle and could merely represent a 
iormal variant. Close follow-up of this 
amily will be attempted to determine 
whether frankly telangiectatic vessels de- 
relop. 
Case 4. ~A 51 year-oL] woman com: 
- plained of blurred vision in the left eye for 
approximately one year prior to examina- 
tion on Dec 12, 1976. Her family was not 
available for examination, but a family 
istory revealed a father with cataracts 
and glaucoma. All other members of the 
-family reportedly had normal visual acuity 
^as corrected by glasses. 
. A medical evaluation showed no evidence 
"Es OF telangiectasis or svstemie abnormalities 
— other than systemic hype-tension. 
m Best corrected vision ef the right eye 
was 20/20, with -125 + 125 x 77°, and 
20/80 in the left eye, with —1L50 
Coo A5 x 120°. The patient described meta- 
NC morphopsia on the Amsler grid, nasal to 
- fixation in the right ey» and including 
-central fixation in the lef: eye. Conjuncti- 
^vw&, buecal mucosa, and skin revealed no 
telangiectasis. 
|. Ophthalmoscopie examination of both 
~~ eyes showed a faint thckening of the 
temporal parafoveal retina associated with 
|. a pateh of finely dilated vessels. There was 
more noticeable localized -etinal edema in 
the left eye as compared with the right eye 
|. (Color Fig 3). No exudates were present. 
There was rarefaction ef the pigment 
epithelium underlying the area of thick- 
ened retina in the left eye. A fluorescein 
angiogram showed increazed transmission 
of choroidal fluorescence corresponding to 
rarefaction of the pigment epithelium in 
the. left eye (Fig 7). The dilated, ectatic 
vessels filled rapidly and ceveloped retinal 
staining during the recirculatory phases. 
‘There was more substartial leakage of 
fluorescein dye from the zbnormal vessels 
of the left eye than from taose of the right 
eye | 
< During the year that this patient was 
followed, the right eye stowed a fluctua- 
tion in acuity that variec from 20/20 to 
. 90/40. ‘The visual acuity of the left eye 
mu decreased - from 20/80 to 20/100. Argon 
. laser was used to place ten 50-n spots of 
^o. 0d-second duration and 260-mW intensity 
` to the area of telangiectasis in the left eye. 
Visual acuity had improved to 20/50 six 
months after laser treatment. 
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The term "retinal telangiectasis" 
was originally proposed by Reese for 
the retinal vascular lesion of Coats’ 
disease.’ In the usaal form of retinal 
telangiectasis, the areas of abnormal 


vascular development show a propen- 


sity for a temporal (especially in the 
superior temporal quadrant) and peri- 
macular retinal location, although all 
quadrants of the retina can be 
afflicted. The capillary bed in the 
affected areas exhibits a diffuse, 
eoarse, and dilated appearance. Fusi- 


form and saecular dilatation of the. 


adjacent venules and arterioles is 
commonly observed (Leber's miliary 
aneurysms) and represents a variant 
of retinal telangieetasis, not à sepa- 
rate disorder. 





Angiographic Appearance 

The fluorescein angiographie ap- 
pearance has beer well documented 
and best demonstrates the areas of 
vascular abnormality. The involved 
areas show a coarse dilatation of most 
capillaries, with noafilling, or delayed 
filling, of other areas of the capillary 
bed. Microaneurysms appear adjacent 
to the saccular dilatation of the retinal 
venules and arterieles.'^ Leakage of 
fluorescein from abnormal vascular 
channels varies n amount from 
patient to patient. There may even be 
some waxing and waning of leakage 
in the same patiert^ Figure 8 illus- 
trates some of the angiographic char- 
acteristics of the typical form of reti- 
nal telangiectasis. Macular dysfunc- 
tion is caused by intraretinal and 
subretinal exudate from perimacular 
or peripheral telangiectasis. When 
massive subretinal exudation occurs, 
it is one of the causes of Coats’ 
disease. 








Occurrence 

The telangiectasis tends to be 
restricted to one ave and to men, 
although exceptions do occur. Bilater- 
ality is infrequent, as shown by Eger- 
er et al who reported this finding in 
only three of 31 cases. In contrast, 
case reports of retinal telangiectasis 
with associated inherited or systemie 
abnormalities, such as hypogamma- 
globulinemia, muscular dystrophy,’ 


or retinitis pigmeatosa,* commonly | 


inelude bilateral involvement. Retinal 


inherited or systemic aspects. - 
The four patients described. herein 
differ notably from the typical pa- 


tient with retinal telangiectasis. Ine | 
stead of diffuse areas of coarsely 
dilated capillaries, we found in our 


telangiectasis didi iet: usually affect aa 
women, except in those cases with 





patients a discrete patch of telangiec- _ $t 


tasis localized. to the temporal pära- - E 


foveal region. with. the remainder of 
the retina unaffected. Other aspects 


of the syndrome that differ from the | i E 


usual are. familial involvement, bilat- 


erality, involvement of both men (one. 
case) and women (three cases), and 
age at onset of symptoms (middle 


age). Gass had reported three similar. 
eases, but in his: series, no familial 
tendeney was noted. oo 


Detection of Telangiectasis E 


One eye usually. has. the sides 3 i 
tatie patch in a slightly more temporal 


location than in the fellow eye. With 
one exception (fusiform dilatation of a 


terminal venule), only capillary dilata- 


tion is present; there is no arterial or 
venous dilatation, and the surround- 
ing retina is normal. Exudates are not 
present. The symptoms are associated 
with a thickened, edematous retina 


localized to and surrounding the patch. E 


of telangiectatic vessels. We noted 
rarefaction of the retinal pigment 
epithelium under the edematous reti- 
na in two cases (1 and 4) of the eight 
eyes. The pigment epithelial ehanges 
were present in those eyes with the 
most prominent retinal edema.. 


The fine, slightly dilated locus. of = 
capillaries is difficult to detect except - 


with careful biomicroscopy of the reti- 
na. A due to the presence of the 
ectatic capillaries is an abnormal 
termination of the retinal venules in 


the parafoveal portion of the temporal ý 


raphe; this finding was seen in five of 


the seven involved - eyes of our 


patients. The retina. between these 


abruptly terminating vessels is slight- m 


ly opaque and occupied by. finely 
dilated. capillaries. Fluorescein angi- 


ography is often necessary to demon- - 


strate clearly the abnormality. Argon 


laser photocoagulation of the symp- 


tomatic eyes results in a reduetion of 
metamorphopsia and improvement. of 
visual acuity. 
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an ddan ed, increased frequency 


lazerabty and involvement in 





3 women 3 B S in the literature | 
ith some inherited or systemic 


abnormality. Patient 2 and her sister 
tp eei 3) koth exhibited focal para- 

Eelangieetasis. Two of their 
| hild rer have a suggestion ef ectatic 
empora! parafoveal capillaries asso- 
" “ciated with abrupt branching of the 
-—. para owsal tinal vessels, but with 
- normal visisn and without retinal 
[S thick: vag. These findings are subtle 
ray be a normal` variant, 




















Care] ditions could bia conceiv- 
d with focal parafoveal 


z diagnosis was central 
dopathy. The subtle ap- 
he lesions is easily over- 
ean be. confused with 







— retiral slevstion is | thickening | of he 
5 * retira z znd not a serous detachment of 
Bch pa Edi braneh venule 
icr amd radiation retinopathy 
ime telangieetasis. With branch 

sier, the capillary abnormal- 
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icig^ wegostulate that with time, 
ent igus and retinal 


. The most common ini- - 






ity is one of mieroaneurysmal forma- 
tion, not of ectatie vessels; and these 
microaneurysms leak 


vessels. Collateral vessels are a hall- 
mark of occlusive vascular disease and 


are not seen with telangiectasis. Other . 
differential points are the blockage at - 
an arteriovenous crossing and re- 


tarded venous return in the case of 
branch venous obstruction. 


Radiation retinopathy can produce 
tortuous 
capillaries, microaneurysms with sec- | 
ondary exudation, and neovasculariza- ~ 
tion; but the history and multiple - 
areas of abnormalities serve to differ- - 
entiate this patty from telangiecta- 


focal patches of dilated, 


sis. 


An entity described by Ehlers aüd | 
Jensen and called "hereditary central. 
retinal angiopathy" has some charac- 
teristics of our cases.'^ These authors 
describe three members of a family 
with bilateral, tortuous, ectatic capil- | 
laries of the perifoveal region asso- 
ciated with "white dots" elsewhere. 


The accompanying photograph i in the 
article, however, shows a loss of capil- 
laries, widening of the perifoveal, 
capillary-free zone, and dilatation of 
all the parafoveal capillaries. The loca- 
tion and appearance of these lesions 
differ from the findings in our 
patients and presumably constitute 
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. Two other familial perifo e 
dar abnormalities are heredit 


form macular degeneration." ! 
former condition has dilated, - 
perifoveal vessels that leak flui 


result in a cystoid macular edem. 
Unlike hereditary central retinal: 
 giopathy, there is no loss of the per 
foveal capillaries. Pseudovitelliform 
macular degeneration has a vitelli 
form lesion associated with lea ag 
_ from the perifoveal capillaries, Phot 
graphs that accompany the article 


Fishman. et al" reveal lesions - m 


from focal parafoveal telangiecta 


Conclusion 


Because of the consistency BE 
morphology, location, extent, pres 


cases seem to constitute a defi 
subgroup. of retinal telangie 
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osure to the sun has been | 
man limes. In this study, three 
were seen with the clinical diag- 
olar -retinitis but without an 
com mpatible history. Previously, 
persons have frequently been cate- 
gorized as having toveomacular retinitis. 
1 is study, careful follow-up history was 
obtained i inan attempt to find an origin for 
e condition of the patients. Evidence for 
very brief, high-intensity, and long-term. 
low-intensity exposure to the sun's radi- 
ant energy was substantiated. Theoretical 
insideration was made of the mecha- 
sms by which. this type of exposure 
produced retinal damage. 
2 (Arch Ophthalmol 96:1368-1359, 1978) 






















he potential harm done by the 
L sun's radiant energy when fo- 
used on the retina has been in the 
- literature since Plato recorded Soc- 
-< rates's admonishment not to look 
. directly at an eclipse. More recently, 
| Duke-Elder’ has catalogued numerous 
reports of inadvertent solar retinitis. 
_ Since the 1940s, interest in solar reti- 
- mitis and foveomacular retinitis has 
increased. The term “foveomacular 
retinitis” has been used to describe a 
condition that ophthalmoscopically 
‘mimics solar retinitis but lacks the 
implied causal factor. The most recent 
ontroversy surrounding solar and 
veomacular retinitis comes from the 
litary," where the question of 
ether these conditions are separate 
tities has been debated. 

Injuries from purposeful sungazing 
iive been reported to occur in many 
oups, including those influenced by 
gious zeal, mind aitering drugs, 
d the desire to be relieved of mili- 
ry obligations. : The origin of the 
ndition in these cases is quite appar- 
ent. However, only two eases of solar 
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z -retinitis that was. sustained while 
 sunbathing are reperted in the litera- 


ture, and little history is presented 


with these cases." * The purpose of this 


report is to present the cases of three 


. young women with typical solar reti- 
mitis lesions, sustained while sunbath- 


ing, and to examine the circumstances 


under which these injuries occurred. 


Each patient denied direct sungaz- 
ing. 


REPORT OF CASES 


Cask L—-A 21-yesr-old woman was 
referred to the Retin m. e Servi ice of Wills Eye 
Hospital in May 1977 She complained of 
white spots in her feli of vision, inability 

to resa le ae mn habeas of her, and a 








onaet of Go was ae days prior te 
her visit, and she denied any previous 
similar episodes. & history of sunbathing 
for several hours ihe day that the symp- 
toms began was elicitec, but there was no 
history of the patien?'s having looked at 
the sun. The patient denied the use of any 
drugs and did not wear corrective lenses. 
The sunbathing envirenment, while ob- 
viously very bright, was unusually bril- 
liant, with alumim:m 5vildings in the area 
reflecting a great deal cf light. On further 
questioning, the patient admitted to hav- 
ing watched an eitpane cross the sky, 
although she could pot recall the sun’s 
position with respect to the plane. 

On initial examination, the patient’s 
visual acuity was 5/9--2 in the right eye 
and 6/12 in the left eve. Each eye demon- 
strated a yellow foveolar exudate and 
macular edema that was more marked in 
the left eye than in the right. The intrave- 
nous fluorescein angiogram appeared nor- 
mal. A diagnosis of solar retinitis was 
made, and the patient was again seen in 
June 1977. At that time, an Improvement 
in acuity to 6/6 in beth eyes was noted. 

In late July 1977, the patient was 
recalled to refine the history previously 
obtained and for follow-up examination. 
Visual acuity was ther 6/6 in the right eye 
and 6/9 in the left eye. Subjectively, a 
small central scotema. in the left eye was 
described by the patient. There was also a 
small foveolar cyst. F'uorescein angiogra- 
phy showed a slignt ayperfiuorescence in 








the foveolar area thet persisted through | 


midphase. 





Case 2.~An Aoyear-old woman was 
referred to the Retina Service of Wills Eye 
Hospital in April 1972, with symptoms of 
decreased visual acuity and metamorphop- - 
sia. Her onset of symptoms was three days 
prior to examination, and there was no 
history of any drug use or intentional. 
sungazing. No previous similar episodes . 
were recalled. She did not wear corrective 
lenses. 

Prior to the onset of symptoms, the | 
patient stated that she had been sunbath- 
ing for about one hour on a roof that was - 


buildings in the area that were built of A 
highly reflective metal and glass. The . 


patient also admitted to frequent checking” 


of the sun’s position by fleeting glances. 
Her acuity at first examination Was 6/15. 
in the right eye and 6/12 in the left. She 


had bilateral yellow foveolar exudates and. 


macular edema that was more marked in 
the right eye than in the left (Fig 1). 

Fluorescein angiography at that time 
showed barely discernable hyperfluores- 
cence in the foveolar area of the right eye 
in the late phase. 

During the next two months, the patient 
was seen several times, and there was a 
gradual improvement in acuity to 6/6 in 
both eyes. 

When seen in July 1977, the patient’s 
visual acuity was still 6/6 in both eyes. The 
patient denied any scotoma but claimed to 
need sunglasses outside on bright days. 
Repeat examination showed only mild 
foveal pigment alterations with a yellow- 
gray color, and small foveolar cysts in both 
eyes. Fluorescein angiography again 
showed only slight. foveolar hyperfluores- 
cence in both eyes. 

Cask 3.—An 18-year-old woman was 
referred to the Retina Service of Wills Eye 
Hospital in May 1975, with the complaint | 


of blurred vision and a relative central x — 





scotorna. Symptoms. had begun about or EOS 
week prior to her visit, and the patient. 


— littered with broken glass; there were other fs 








stated that she had been sunbathing in — — . 


bright, midafternoon sunlight just prior to 
the onset of symptoms. The patient did not 
wear corrective lenses. She denied. gazing 
directly at the sun, the use of any drugs, or 
any previous episodes, but did admit to 
occasionally checking the sun's position 
while sunbathing. "The environment was 
again described as being extremely bright, 

and due to much surrounding activity, the 
patient did not keep her eyes closed or 
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Fig 1.—Czse 2. Right eye of patient, three 
days afer solar injury, demonstrating 
yellow —veolar exudate and macular 
edema. «isual acuity was 6/15 at this 


og 





Fig 2—@ase 3 Left eye of patient, one 
week aler soar injury, demonstrating 
yellow feweolar =xudate. Visual acuity was 
5/9—2 at this tme. 


covered hile sie was sunbathing. 

He sual acuity on examination was 
5/9— @ both eyes. Foveolar yellow 
exudste were seen bilaterally and ap- 
>eare] more marked in the right eye than 
in the le eye (Fig 2). Fluorescein angiog- 
raphy was unremarkable. 

Wren seen sgain in August 1977, the 
patieat'- visual acuity was 6/9—2 in the 
right2y - and 6-6—1 in the left. There were 
no subjective complaints, and the foveal 
light re&ex we= normal. However, a small 
cyst-_ ke area was seen in the foveolar area 
of beth eyes along with slight foveal 


pigment -hanges. 
COMMENT 


Inth=early 1940s, a distinet form of 
central metinitis that occurred in mili- 
tary pesonne! was reported, and the 
term feveomacular retinitis was ap- 
pliec’* The origin of this lesion 
remzins obscure, but speculation 
ranges “rom angiospastic causes to 





deliberate but covert exposure to the 
sun with a self-serving secondary gain 
in mind.*'" Gass" considers the 
reddish, well-cireumscribed lamellar 
hole or cyst, which is seen in foveo- 
macular and solar retinitis about two 
weeks after injury, to be virtually 
pathognomonic for this condition. We 
agree with this concept and believe 
that in previous cases, where no cause 
for the foveomacular retinitis was 
determined, the patients may have 
been devious historians or unwittingly 
exposed to the sun. 

In the three patients we examined, 
it was felt that on a clinical as well as 
historical basis, a diagnosis of solar 
retinitis could be made with confi- 
dence. All our patients denied pur- 
poseful sungazing and had no discern- 
ible reason to hide this type of activi- 
ty. On the other hand, close question- 
ing disclosed certain similarities in 
the histories. Each patient had been 
sunbathing in an extremely bright 
environment without any type of eye 
protection. Two of the three women 
were in areas where there was a good 
deal of reflected light, while one 
visually tracked an airplane across the 
sky. Also, two of the three women 
remember purposeful short-term ex- 
posure to the sun to determine its 
position. These situations have the 
potential for providing both chronic 
low-intensity and/or acute high- 
intensity damage to the retina. 

It may seem surprising that sub- 
stantial retinal damage occurred from 
the type of exposure these patients 
received. Several factors come into 
play: First, in animals exposed to light 
intensity capable of producing dam- 
age, the pupil has been shown to dilate 
to twice its normal size instead of to 
constrict.'? And second, two types of 
retinal injury are postulated to occur 
in solar retinitis. One injury is an 
acute thermal burn. In this instance, 
the retinal pigment epithelium ab- 
sorbs the energy and converts it to 
heat with resultant destruction of the 
retinal pigment epithelium and the 
rods and cones.' The other injury is a 
nonthermal, possibly photochemical, 
lesion that occurs from a longer, lower 
intensity exposure. This has been 
postulated to affect the regeneration 
of rod and cone pigments as well as 


other processes.” "° 

These investigative and theoretical 
considerations help to explain the 
mechanisms by which our patients 
were injured. Their lesions are a solar 
retinitis that occurred under unusual 
circumstances after a limited expo- 
sure. It is apparent that these patients 
were extremely susceptible to this 
type of injury. If not, many other 
patients would be seen with this prob- 
lem. 

A note of eaution is generated by 
these cases: Injury from the sun can 
occur quickly. Thus, sunbathers should 
use eye protection, which preferably is 
opaque to the sun’s rays. Judging 
from the surprisingly large number of 
cases of solar retinitis due to eclipse- 
watching and to other causes, the 
general public does not yet fully 
appreciate the damage the sun can do. 
It is well worth the time of the 
ophthalmologist and other medical 
practitioners to educate people to this 
danger. 


This work was supported in part by the Retina 
Research and Development Foundation, Phila- 
delphia. 
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ssociation With Arteriovenous Fistula i in the Cavernous Sinus. 





. Abnormalities in the choroidal circu- 
lation. developed in two patients. with 
arteriovenous fistulae in the area of the 
‘cavernous sinus. Fluorescein angiogra- 

| phy in both patients. revealed delayed 
-. filling of their choroidal circulation. In the 
|... first patient, this was associated with a 
«central serous detachment of the retina 
.. secondary to a retinal pigment epithelial 
. defect. In the second patient, a large 
choroidal detachment and serous retinal 
detachment, which resolved .sponta- 
neously developed. High venous pres- 


sure, low mean arterial. pressure, and — 
subsequent tissue hypoxia are postulated - 





to be the cause of the altered choroidal 
circulation. The possibility of occult dural 
rteriovenous fistulae should be consid- 













patients - with a choroidal detachment, 
proptosis, and à red eye. : 
Arch Ophthalmol 96:1370-1 373, 1978) 


bnormalities in the sal circula- 
L tory dynamics are a common 
feature of an arteriovenous: fistula in 
1 area of the cavernous sinus. ae ' The 


epic for publication Oct. 25, 1977. 


=c. now in private practice in Atlanta. 

>o Reprint requests. to Department of Ophthal- 

* ^molggy; University of Wisconsin. Hospitals, 1300 
. University Ave, Madison, WI 53706 (Dr s 
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red in the differential - diagnosis in- 


rom. the Department of Ophthalmol ogy, . 

versity of Wisconsin School of. Medicine, - 
Madison, (Drs Klein, Meyers, Myers, and Roth), 
and the Bascom. Palmer Eye Institute, University. 

= of Miami (Drs Becker and Smith). Dr Becker is - 


. effects of these fistulae on choroidal 


circulation have only recently been 
appreciated” Cogan reported bilat- 


eral nonrhegmatogenous serous ret- 
inal detachments involving the inferi- 
or retina in a patient with a suspected 
Guerry and 
Harbison‘ deseribed bilateral choroi- 


nontraumatie fistula.’ 


dal detachments in a patient with 
bilateral dural arteriovenous fistulae. 
The following two ease reports illus- 
trate interesting retinal and choroidal 
detachments as manifestations of 
arteriovenous fistulae in the area oF 
the cavernous sinus. 


REPORT OF CASES 
CASE 1.—A 97-year-olc woman was in her 
usual good state of health until March 1967, 


when she noted the sudden onset of a à 
pulsating, buzzing sensation over her right 


ear. There was no history of trauma. 


Gradual swelling of her right eyelid, with. 


redness and irritation of the right. eye, 


appeared during the next few years. An 


eye examination in December. 1971, re- 


vealed a visual acuity of 20/15 in the right. 
eye and 20/15 in the left eye. External 
examination revealed a loud bruit over 


both eyes that was synchronous with the 
heart beat, and dilated tortuous conjunc- 


tival vessels in the right eye. There was a - 
4-mm proptosis of the right eye, with no 
resistance to retropulsion of the globe.. 


Intraocular pressure was: right eye, 25mm 


"Hg. and left eye, 13 mm Hg by applanation 








Ronald Klein, MD; Sanford M. Meyers, MD; J. Lawton. nmn, MD; Frank L. Myers, MD; Harry] Roth, MD; Bruce Becker, MDe 


taacrietey: 


were normal. The di 





patient was otherwise in -good health. 
Carotid angiography was not done because 
surgical. intervention was not contem- 
platec. | 

The patient had no Visit problems until 


November 1976, when she noted the onset 
of blurred vision in the right eye. Evalua- ~ 
tion two. weeks later. revealed a visual * 


acuity in the right eye of 20/30 with 
-0.25 + 1.25 x 1059, 


+1.00 + 1.00 x 105°; The. -eorreetion for 


her left eye did not change. Arterialization 

of the conjunctival vessels in the right eye. .— 
had increased. Intraocular pressures were: o 
right eye, 22 mm Hg, and left. eye, 10mm 





and 20/20 with - 


Güldiiand one fields and: ide 
results of ophthalmoscopic examination 
agnosis of presumed - 
cavernous sinus arteriovenous fistula was ` 
made from the characteristic elinical signs 
ef. bruit, proptosis, arterialization of the 
conjunctival vessels, and unilateral intra- 
ocular pressure elevation. Results of neuros - 
logic examination were normal, and the 


Meo 


Hg by: "applanation - tonometry, . Ocala: 


motility, eonfron 





| visual. fields, and. m 


the results of anterior segment examina = 





revealed E: 


macula, extending. inferior nasally towards | 
the dise. (Fig. 1, top d 
| appeared normal. There was venous con- i is 
gestion manifested by dilated, ‘tortuous - - 

retinal veins, and blot hemorrhages out to — - 
l the > periphery: of the. fundus. The left — | 





Abnormal Choroidat REST NACH insi 


eft). The optie disc - 


tion by slit-lamp biomicroscopy were. all = T 
normal. ; E RE 
An examination. at. puc fuidüs 











P" 
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Fig 1.—Case 1, right eye, November 1976. Top left, Serous detachment of macula extending infer orly nasally 
toward d sc. Cilioretinal artery is present as are congested retinal vessels with dot hemorrhages. Top right, 
Twelve seconds after fluorescein injection, arterial phase of fluorescein angiography reveals no filling of 
cilicretinal artery (arrow). Center left, Seventeen seconds after injection, there is splotchy filling of choroid, 
wth initial filling of cilioretinal artery five seconds after retinal arteries. Early filling of retina capillaries 
supplied by cilioretinal artery (arrow). Center right, Fifty-eight seconds after injection, subretinal leakage 
temporal to disc is present. Bottom left, December 1976. Serous retinal detachment is limited to irferior nasal 
part of macula. Arrows indicate temporal limit of serous detachment. Bottom right, January 977. Three 


hundred eleven seconds after fluorescein injection, leakage of fluorescein is present temporal to disc 
(errew ). 
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Fig 2.—Case 2, left eye, December 1974. Top left, Shallow serous detachment of macula. Top right, Retinal 
pigment epithelium in periphery is atrophic and clumped. Bottom left, Eighteen seconds after fluorescein 
injection, arterial phase of fluorescein reveals minimal filling of choroidal circulation. Bottom right, Twenty- 
two seconds after injection, there is still incomplete and patchy filling of choroid. 


fundus appeared normal. In the early 
phase of stereo fluorescein angiography, 
the retinal arterial circulation of the right 
eye appeared normal, but preceded filling 
of a cilioretinal artery by five seconds (Fig 
1, top right) There was delayed and 
splotehy filing of the choroid, which 
appeared thickened on stereoscopic fluo- 
rescein angiography (Fig 1, center left). 
Late-phase stereo fluorescein angiography 
showed subretinal leakage temporal to the 
disc (Fig 1, center right). One month later, 
serous retinal detachment of the right eye 
had receded and extended to the inferior 
nasal edge of the fovea (Fig 1, bottom left). 
There was an increased number of blot 
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hemorrhages (Fig 1, bottom left). 

On a return visit in January 1977, the 
patient's best corrected visual acuity was 
20/30 in the right eye, and 20/20 in the left 
eye. The serous detachment of the retina in 
the right eye was now limited to a small 
area nasal to the center of the macula, 
about one-quarter disc diameter in size. On 
angiography filling of the retinal cireula- 
tion preceded that of the cilioretinal artery 
by eight seconds. Leakage of fluorescein 
from the previous site of the pigment 
epithelial defect was still present (Fig 1, 
bottom right). 

At the time of the patient's last visit in 
June 1977, the best corrected visual acuity 


was 20/20 in both eyes. The bruit had 
decreased in intensity. There was a 
decrease in the blot hemorrhages in the 
periphery of the retina. The serous detach- 
ment of the retina of the right eye had 
resolved, leaving pigmentary changes. Flu- 
orescein angiography revealed the retinal 
cireulation preceding the filing of the 
cilioretinal artery by eight seconds. The 
choroid appeared less thickened, and there 
no longer was leakage of fluorescein 
through the site of the previous pigment 
epithelial defect. 

Case 2.—A 76-year-old woman was first 
seen in November 1974, complaining of 
pain and loss of vision in her left eye. She 


Abnormal Choroidal Circulation—Klein et al 





.  efepen-amng 
z trolled : br qilocarpine- hydrochloride. About 
years earlier, the patient. had noted a 

d weezing noise’ in her head that 
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TE she noted the onset of 
t exe. She had selective 





d fhe presence. ofa carotid 





- nnd Nomi, ia NONI 1974. 


i cond ion of ve ri Rum eye ru 
de "EE ere revealed ariete | 






2 pressure «as 15mm Hg in each eye. Slit- 

| eer scopy revealed. a quiet, 
ht eve. The anterior chamber of 
eft eve was very shallow, and an 
et, <aterior, ayaleid face protruded 
wh e fied. round, 4-mm pupil, 
Md am te eus pus d block. After 


"E " heht eye revealed 


fundus revealed an almost 
shorwidal detachment. Serous 
m. o* the macula and blot 
apes jp tae retina’ "were present. 
j traseunc A- and B-sean examination 
y | the presence of a choroidal 
än che left eye.  . 
ae apparent aphakie pupil- 
“the piləcarpine course was 
ied and la m isa of 5% homatro- 


“patient's. e ne 


1 er 1874, visual acuity was 20/15 

ht eye, and 20/30 in the left eye. 

gp ial@aiion of the. conjunctival vessels 
| prive prücomt. ‘There was full range of move- 


axis y 7 pee aa with desidia! de 
merf limited te the periphery. The 
‘ow ^erons cetackment of the macula of 









lonttialmai—Vol 96, Aug 1978 


: was di erally aphakic, i bad a history 
gle glaucema, whieh ‘was con- ` 


lopis: begunn, in May. 


dud r iography with subtraction that — 
iovenous fistula on the left. 
Lin anther 1974 she had pain anda 

=f viser ir the left eye. She was | 


tseer atthe Bascom Palmer Eye Insti- _ 
Visual | 


No "rait was present. i 
a lity of the left eye was limited. 
orani lateral gaze. Intraocular 


ying vertically. Examination. 


3 ea me when she was seen 


pih yes. "The anterior chamber of 


the left eye was still present (Fig 2, top 
left). The retinal pigment epithelium 
revealed atrophy and pigment clumping in 
the periphery (Fig 2, top right). A demar- 
cation line was present nasal to the left 
dise. Stereo fluorescein angiography re- 
vealed a slow and patchy filling of choroi- 
dal circulation (Fig 2, bottom left and 


right) Late staining surrounded the left . 


macula, but the source of the staining was 
not apparent. 

The patient was next seen in December 
1975. Visual acuity was 20/20 in the right 
eye, and 20/25 in the left eye. The results 


of examination of the right eye were 


unchanged. The patient no longer had 
proptosis of the left eye, although minimal 
injection of conjunctival vessels remained. 
The left anterior chamber was deep. On 
funduscopic examination, retinal and cho- 


roidal detachments were no longer present _ 
in the left eye. There were pigmentary | 


changes present in the macula. 


COMMENT 


Alteration of choroidal circulation | 
or choroidal detachment must be. 


considered among the many signs and 


symptoms associated with cavernous | 
sinus arteriovenous fistula. The diag- 
nosis of these fistulae may be made in | 


the presence .of pulse synchronous 
bruit, proptosis, arterialization of the 
conjunctival vessels, lid edema, pare- 


sis of extraocular movements, ele- 


vated intraocular pressure, and retinal 
venous congestion.” 

Normally, the cilioretinal artery 
and choroid fills with fluorescein 


before the proximal branches of the- 


central retinal artery." In our patient 


(case 1), the cilioretinal and choroidal. 


circulation filled with fluorescein sev- 


eral seconds after the retinal arterial — : 
circulation. The delayed filling of the. 


choroidal circulation was associated 
with apparent choroidal thickening on 
stereoscopic fluorescein photography. 
High ocular venous pressure, a charac- 
teristic of arteriovenous fistula,’ was 
probably the cause of the retinal 
venous congestion and blot hemor- 
rhages seen in the first patient. 


Possibly, the retinal circulation is 
better able to compensate for high 


venous pressure than the choroidal 
circulation. 


The large choroidal detachment. 


present in the second patient may 


represent a more severe. ma 


ease 1. Low mean arterial pressur 


likely the cause of the altered choroi. 
dal cireulation. In the first case, there 


a retinal pigment epithelial defect 
 eireulation resulted in a retinal pig 


subsequent serous detachment. In th 
Second ease, 


l epithelium after the resolution of the 
choroidal detachment, 


was benign with eventual restorati 
of normal visual acuity. Cogan | 


— bilateral serous retinal detachme 


indication for neurosurgical orn 


to intervene should depend on 
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tion of the changes in the choroid 
circulation than that illustrated 









high venous pressure, and subsequen: 
tissue hypoxia that are thought to be 
present in arteriovenous fistula, are 









was a serous detachment secondary to 





Possibly, the alteration in choroidal - 
























ment epithelial derangement, and 
there was extensive 
disturbance in the retinal pigment 


For both patients, the clinical: cour 


reported spontaneous resolutio 


in his patient. Loss of vision. a 
result of choroidal circulatory y abn 
malities in patients with. cave 

sinus arteriovenous fistulae maj 


radiological intervention. The decision 





duration and severity of the 
loss, the anatomy of the fistulà ne 
the inherent risks of the operation: 


This study was supported in part by training - 
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. Twenty cases of small pigmented 


‘choroidal lesions, which were associated | 


: with subretinal fluid in the foveal area, 
were studied clinically and with fluores- 
cein angiography. The ophthalmoscopic 
‘appearance as well as the clinical course 
‘of these lesions suggest that. they are 
: benign. One lesion, however, after re- 
l ‘maining stable for four years, showed 


- . dramatic enlargement and was demon- - 


_ strated to be a malignant. melanoma 
_ following enucleation. The occurrence of 
* .subretinal fluid in such cases does not 
5 ; necessarily imply malignant change, al- 
though careful follow-up examinations 
. are imperative. - | 

| (Arch Ophthalmol 96: 1374-1 377, . 1978) 


$e Rue the presence of subre- 
v tinal fluid (SRF) associated with 
. a pigmented choroidal lesion strongly 


. suggests that the lesion is a malignant | 















- melanoma." When such a lesion 
oceurs in the macular region, the SRF 
may extend beneath the fovea, pro- 
dueing a clinical picture similar to 
central serous — chorioretinopathy 
CSCR). 

We describe the clinical and fluores- 
sin angiographic features of 20 cases 
of pigmented choroidal lesions, which 
‘were associated with subretinal fluid 
the fov eal. area. The ophthalmo- 
scopic. appearance as well as the clin- 











rh careful follow-up evaluation 
lignant change i is mandatory. 
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-eourse of these lesions. suggest | 
they. are usually benign nevi, 


SUBJECTS AND METHODS 


A review was made of all cases with the 
diagnosis of choroida! nevus that had been 
referred to the Eetinal Photography 
Department of Wills Eye Hospital, Phil- 
adelphia, between January 1967 and 
December 1976. All cases showing evidence 





of SRF in the foveal area were further 


evaluated. dy. reviewing the fluorescein 
angiograms and recading the patients for 
follow-up examinatioa. 


Each patient who was recalled had a 


complete ocular evaluation, including vi- 
sual acuity, intraocular pressure, slit-lamp 
examination, repeat fundus photography, 
and fluorescein angiography. Serial fundus 
photographs taken during a one- to ten- 
year period were carefully compared to 
determine whether any of the lesions had 
enlarged. The fluoreseein angiograms were 
reviewed to determiae the source of the 
associated subretinal fluid and the pattern 
of fluorescence. From this data, conclu- 
sions were drawn regarding the nature and 
importance of subretinal fluid in such 
cases. 





RESULTS 


Subretinal fluid beneath the fovea 
was present in 20 o? 983 choroidal nevi 
evaluated during the ten-year périod 


- (2.14%). 


The ages of the 20 patients at the 
time of diagnosis ranged from 8 to 62 
years, with a mean age of 40 years. 
The visual acuity in the involved eye 


ranged from 6/60 :o 6/6. All patients 


were white and there was no sub- 
stantial sex predisposition. 
The fluorescein angiograms were 


. correlated with tae fundus photo- 
graphs in 19 patients. Because of a 
previous allergic reaction, the test was 


not performed in ore patient. Fluores- 





cein angiography i in the remaining 109. 


cases revealed. three different. pat- SN 





terns: 


nevus; (b) leak not related. to nevus; 
and (c) multiple leaks with. changing - 


foci. 


2. Diffuse leak over GN Eu RN 

3. No leak found with fluorescein - ! 
angiography. a 

The frequency. of the various fluo- 
rescein angiographic patterns is 
shown in the Table. É 


Focal Lëaks 


A focal leak related to the nevus: 


. was found in five of the 19 cases (26% ). 


An example of this pattern was noted 
in a 37-year-old woman who had “dis- 
torted" vision. Ophthalmoscopy re- 
vealed a small pigmented choroidal 
mass superior to the fovea (Fig 1, 
left). Fluoreseein angiography demon- 


strated two small foci of hyperfluores- ^... 1 


cenee over the lesion. during the 
arteriovenous phase (Fig 1, center). 


rue of F luorescein 
Angiographic Patterns in 19. 
Patients With. Choroidal Nevi 


and Serous. Detachment of the wc "E 


| Macula 


—— "ho PY p p. 
| Angiographic P Pattern -Patients e» : 
“Focal Leaks — | RÀ ERN gs 
Related to nevus seu 
Not related to: nevus ^ Es 
. Multiple leaks. with - 
-changing foci. 


| Diffuse leaks 


over lesion. 
No leak found. 





1. Focal leakéi: ay leak related we 











EE 








Fig 1.—Left, Pigmented choroidal lesion superior to fovea and subretinal fluid extending beneath 
fovea (arrows). Center, Fluorescein angiogram during arteriovenous phase showing two foci of 
hyperfluorescence over choroidal nevus (arrows). Right, Late angiogram showing intense staining of 
subretinal fluid over nevus, and less intense staining of fluid inferior to nevus (arrows). 





Fig 2—Left, Caorcidal nevus superotemporal to fovea, with subretinal fluid beneath fovea (arrows) and yellow 
exudaton in papillomacular bundle. Center, Fluorescein angiogram during arteriovenous phase showing subretinal 
neevascular membrane in papillomacular bundle (arrows) apparently unassociated with choroidal nevus. Right, Late 
angiog@am showing intense staining in papillomacular and mild fluorescence of choroidal nevus (arrows). 


These foci progressed to leak from the 
superior focus, leading to intense 
staining of the subretinal fluid in the 
late angiograms (Fig 1, right). 

A focal leak aot related to the nevus 
was found in three of the 19 cases 
(16%). This pa tern was seen in a 62- 
year-old woman who had a visual 
acuity of 6/6. Fundus examination 
revealed a chomida! nevus temporal to 
the fovea, with SRF extending be- 
neath the fovea and yellow exudation 
in the papillomacular bundle (Fig 2, 
let). The fluorescein zngiogram dem- 
onstrated, in the early arteriovenous 
phase, an area of subretinal neovascu- 
larization (Fig 2, center) that pro- 
gressed to stam intensely during the 
late angiograms (Fig 2, right). The 
patient had subsequent treatment of 
the subretinal neovascular membrane 
via argen laser photocoagulation, 
wnieh improved her visual acuity to 
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6/12, but the neovascularization be- 
came worse during the next few 
weeks, with exudation and hemor- 
rhage extending into the fovea. 

The appearance of multiple leaks 
with changing foci was noted in three 
of the 19 cases (16%). This pattern was 
observed only in patients under 50 
years of age. A 13-year-old girl, whose 
original visual acuity was 6/9, had a 
choroidal nevus with SRF in the 
macular area (Fig 3, top left). The 
fluorescein angiogram originally re- 
vealed two focal leaks (Fig 3, top 
center and right). Six months later, 
questionable growth was observed, 
with resolution of the two original 
leaks and the appearance of three new 
leaks (Fig 3, center left and center). A 
radioactive phosphorus uptake (*P) 
test was performed,’ and the result 
was negative." Therefore, it was 
elected to follow the patient periodi- 


cally. Repeat fluorescein angiography 
three years later revealed three leaks 
over the tumor (Fig 3, center right 
and bottom). Clinically, the tumor had 
shown no evidence of growth during 
this three-year period. 


Diffuse Leak 


A diffuse leak over the lesion was 
found in three of the 19 patients 
(16%). An example was shown in a 58- 
year-old man whose original visual 
acuity was 6/60 because of a pig- 


‘mented choroidal lesion centered in 


the macula, with overlying SRF and 
yellow exudation (Fig 4, left). Angiog- 
raphy demonstrated numerous small 
leaks over the surface of the lesion 
(Fig 4, center) that led to a diffuse 
pattern of staining in the late angio- 
grams (Fig 4, right). This pattern was 
found only in patients older than, 50 
years. 
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No Leakage 


Finally, five of the 19 cases (26%) 
demonstrated no evidence of fluores- 
cein leakage. This pattern was not 
related to age, for it was found in two 
patients under age 50 years and in 
three patients older than 50 years. 


Leakage vs Patient Age 


An interesting observation in this 
study was that the pattern of multiple 
leaks with changing foci occurred only 
in patients under age 50 (ages 13, 20, 
and 43), and the pattern of diffuse 
leaks over the lesion (Table) occurred 
only in patients older than age 50 
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Fig 3.—Top left, Minimally elevated choroidal nevus 
extending superior from fovea, and subretinal fluid (SRF) 
extending into fovea (arrows). Top center, Early angiogram 
showing two small focal leaks over inferonasa! portions of 
nevus (arrows). Top right, Late angiogram showing 
staining of SRF near inferior edge of nevus. Center left, 
Early angiogram, taken six months later, showing three 
new leaks (arrows). Center center, Late angiogram 
showing staining of SRF from new leaks. Center right, 
Fluorescein angiography, three years after center left 
figure, during arteriovenous phase, shows mottled fluores- 
cence of lesion. Bottom left, Late angiogram of center right 
figure shows three areas of hyperfluorescence over 


lesion. 


(ages 53, 58, and 61). Although this 
difference is statistically significant 
(x? = 6.00; P < .002), the series is too 
small to make generalizations regard- 
ing the relationship of the fluorescein 
pattern to age. 


COMMENT 


Several authors have described the 
effects of choroidal melanomas on the 
overlying retina."" The effects of 
choroidal nevi on the overlying retina 
have also been described. "° What has 
not been clarified, however, is wheth- 
er the presence cf SRF is an indica- 
tion that a pigmented lesion is malig- 
nant. Gass*" has stated that the 


presence of SRF does not necessarily 
indicate growth of the lesion. Our 
study supports his view, with 19 of 20 
cases of pigmented choroidal lesions 
showing no clinical evidence of growth 
during a follow-up period ranging 
from two to ten years. The precise 
reason for accumulation of SRF in 
these cases is unclear, but fluorescein 
angiography provides some informa- 
tion as to the mechanism. 

In contrast to CSCR, which usually 
shows a single focal leak, choroidal 
nevi, as indicated in our series, often 
show multiple or diffuse leaks. This 
finding may be explained by the fact 
that nevi are associated with chronic 
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Fig 4.—Left, Pigmented lesion in fovea (arrows). Note intraretinal exudation above lesion. Center, 
Angiogram during arteriovenous phase showing multiple leaks over surface of lesion. Right, Late 
angiogram showing diffuse staining of lesion arising from multiple leaks. 


degenerative chenges in the retinal 
pigment epithelium (RPE), leading to 
ecumuletion cf SRF. Possibly some 
i may spontzneously heal and new 
foci dewelop, as suggested by the 
changing patterns of fluorescence in 
our seri&. This same mechanism may 
explain why we cid not find a fluores- 
cein leax in five cases with SRF 
(Table). `n olderpatients, the foci may 
coalesce and lead to a diffuse leakage 
over the lesion, as eecurred in three of 
our patients who vere older than age 
50, but aot in the younger patients. 
This suggests that the nevus may 
produce progressive degeneration of 
the overlying RPE with time. This 
progression may also be seen with 
malignant chamge in the tumor, since 
a large malignant melanoma devel- 
oped in ene patient. 

Further follcw-up will be necessary 
in the two remairing cases of patients 
with multiple leaks with changing 
foci, to determine whether a diffuse 
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leak will develop or if the lesions will 
become malignant. 

These cases demonstrate that small 
pigmented choroidal lesions with no 
apparent growth may cause accumula- 
tion of SRF. This finding, however, 
does not necessarily imply malignan- 
cy." 

To have clear-cut criteria for pre- 
dicting which pigmented choroidal 
lesions will grow would be extremely 
beneficial. Gass’ has listed some of the 
clinieal signs that suggest malignan- 
cy. Mims and Shields” have further 
listed those suspicious characteristics 
that suggest that a lesion will subse- 
quently grow. The only case in our 
series in which the lesion grew did not 
have any unique features with fluo- 
rescein angiography, and we are 
therefore unable to list definite fluo- 
rescein characteristics that would be 
of help. In one of our cases in which 
the lesion did not grow (Fig 3), there 
was an area of RPE degeneration 
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adjacent to the tumor. Gass? has 
pointed out that such a finding may be 
consistent with a recurrent serous 
detachment associated with a benign 
choroidal nevus. 

At the present time, we believe that 
the best management of the condition 
of these patients is through careful 
periodic examination with fundus 
photography and fluorescein angiog- 
raphy. Ultrasonography may be use- 
ful if the lesion is greater than 1.0 mm 
in elevation." Invasive studies, such 
as the “P test, should not be 
performed on the basis of SRF alone; 
if, however, the lesion is highly suspi- 
cious'’ or if it shows evidence of 
growth, we usually recommend the 
use of this test. 
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A | Kumiko Iwamoto, MD, "ere Schwartz, MD 


adi Postoperative nausea with mosis is 


| -an undesirable side effect of general 






. anesthesia in patients who have under- 
; gone. ophthalmic surgery. The antiemetic 
effect of intravenous droperido! (Inap- 
. Sine) was measured in a doubie-blind, 





.. controlled study of 78 patients undergo- 
^. ing general (enflurane [Ethrane]) anes- 
^. thesia for a variety of ophthalmic proce- 


. dures. There was a significant difference 
in the incidence of postoperative nausea 
. and/or emesis in the droperidol-treated 
' group, 13 of 78 (16%) as compared with 
the control population (37 of 87 [42%]). 
No complications of droperidol adminis- 
tration were observed. Droperidol may be 
an effective antiemetic drug if used 
prophylactically in patients who receive 
general anesthesia for ophthalmic sur- 


- (Arch Ophthalmol 96:1378-1379, 1978) 


posses nausea and vomit- 
ing are not only a disagreeable 
experience for patients, but these 
conditions after ocular surgery may. 
occasionally cause undesirable compli- 


= eations, such as wound dehiscence, 


^. prolapse of the iris, and intraocular 
. bleeding. Although the frequency and 


© severity of postanesthetic sickness 


has declined noticeably in recent years 


: - for a variety of reasons, the incidence 
"after head and neck' or ophthalmic*? 













procedures remains relatively high. 
Thus, a number of therapeutie agents 
have been investigated for their 
antiemetic properties. Certain pheno- 
thiazines, such as prochlorperazine 
(Compazine) |  edisylate- and  pro- 
jethazine hy drochloride (Phenergan) 
appear to be most effective; hawever, 
ypotension is occasionally a side 
effect. A neuroleptie tranquilizer, dro- 
eridol (Inapsine), which has been 
seful for neuroleptanalgesia i in ocu- 
lar procedures has been shown to have 
a potent antiemetic property." | The : 





; Ac 
3 From the Department of Anesthesiclogy and 
. the Jules Stein. Eye. Institute, UCLA. School of 
| Medicine, Los: Angeles. | 

... Reprint requests to: Debut of Anesthe- 
| siology, UCLA School of Medicine, Los Angeles, 
CA 90024. (Dr Iwamoto). 2" 


pted for publication Oct. 15, 9T. 
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* After Op almi ic 8 urgery 


purpose of this study was to evaluate 
the antiemetic effect of intravenous 
droperidol given after the administra- 
tion of general anesthesia for ophthal- 
mie procedures. The anesthetic agent 
used was enflurane (Ethrane), which 
has gained increasing clinical usage in 
lieu of halothane (Fluothane). 


SUBJECTS AND METHODS 


One hundred sixty-five patients (Ameri- 
can Society of Anesthesiologists class 1 to 
3), 15 to 87 years of age, were randomly 
assigned to either a control or a droperidol- 
treated group that consisted of comparable 
numbers of female and male patients. Indi- 
viduals were anesthetized for various types 
of ocular surgery, ineluding retinal detach- 
ment, eataraet extraetion, corneal trans- 
plant, strabismus, and enucleation. 

. Premedication consisted of intramuscu- 
lar injections of narcotie (morphine sulfate 
or meperidine hydrochloride), sedative 


| (secobarbital, pentobarbital, or diazepam), 


and belladonna alkaloids. Following pre- 
oxygenation and an intravenous induction 


Incidence (mean percent values) of postoperative nausea. and/or emesis after ophthal- 


of Droperi¢ ) 


using sodium thiopental” e to 4 nai), ! 
-suecinyleholine chloride was administered 








intravenously . to. facilitate endotracheal. m 


intubation. 
with enflurane and 66%. nitrous oxide in 


oxygen. Nondepolarizing muscle relaxants 


were used for intraocular surgery, with 
reversal of any residual effects at the end 
of the procedure. Two milliliters of droper- 
idol, 2.5 mg/ml, were given slowly, intrave- 


Anesthesia was maintained — 


nously i in the recovery. room before m ental whe Se 


alertness was evident. - 


study groups, and nausea, retching, & i 
emesis was noted. Severity of symptoms 





Patients were m 
observed for 24 hours postoperatively. byf ^ 
nurses who had not been informed of tf — ^ 





was not tabulated, ‘and all patients a m 


recorded as having nausea/emesis even if 
retehing and 
complaints. 
For comparison, 102 male and female 
patients (23 to 86 years of age) who were 
receiving similar premedicants as de- 
seribed and local block anesthesia (6 to 8 
milliliters of 2% mepivacaine hydrochloride 
or 2% lidocaine. hydrochloride — with 
1:100,000 epinephrine sulfate) were also 


mic surgery: M, inam patanta: F, female parens N, number ot SUBjREN. 
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nausea were the only EC 
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cod ©- the decal anesthetic, many of 
E _ hese patients reexired and received mini- 
— anal supplemental doses of diazepam and/ 
tr narcotics intrevencusly for sedation 
^ intraoperztively: 
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en £usea. /emesis fier local block 
anesthesia, 37 of £7 (42.1%) after 
_enflurane anes! tesia, and 13 of 78 
. (16.4%) after snfurane anesthesia 
| with intravenous droperidol. 
. Admiristratien of 5 mg of droperi- 
_ Gol was associa.ec with a lower inci- 
o dence o: nausez/emesis during the 
first: 24 our postoperative period, 
E thr-ereatcr decrease in the 
up scontrol, 23 of 46 [50%], 
il. 9 cf 41 (2995]) than in the 
: cons = 14 of 41 [34. 2%, 



















een. the ie. pa- 
-ane without droperidol 
L wes statistically signifi- 
we chi-square test (P < .01). 












s of 4 all the groups studied and 
-includes Bod €r cf anesthesia. The 
of the "loca. block" anesthe- 

ati er une was an older population 

| merous raedical problems. 
m Since the cataract extraction proce- 
te 10st ecmmon in this group, 
sifu sig time was of shorter 
"the | getiants who | receiv -: 











‘Patient Characteristics 













soperative sickness. In 


ie desribes the characteris- 








Duration of 
Anesthesia, min 


M 
Mean Range 





80-230 
60-310 








There were no adverse effects, ie, 
hypotension, extrapyramidal symp- 
toms, or restlessness, of droperidol 
noted. 


COMMENT 


Our results support previous reports 
noting the high frequency of postop- 
erative nausea and vomiting after 
ocular surgery. Of interest is the inci- 
dence in patients who received only 
local anesthesia with supplementary 


sedation. Although the narcoties ad- 


ministered as premedicants and as 
supplemental sedatives in the operat- 
ing room may have contributed to this 
incidence, the role of surgical manipu- 
lation of the eye in the pathophysiolo- 
gy of emesis has yet to be elucidated. 
Undoubtedly this unrecognized vari- 
able must contribute to the problem as 
noted by the correlation between the 
eliciting of the oculocardiae reflex 
during surgery and the occurrence of 
postoperative sickness. It would be 
interesting also to measure the anti- 
emetie effect of droperidol in this 
group of patients. Since narcotic anal- 
gesics are known to chemically stimu- 
late the chemoreceptor trigger zone, 
resulting in nausea and emesis, the 
use of a drug, such as droperidol, that 
blocks the dopaminergic neurons in 
this zone" would be a rational phar- 
macological choice. | 
Several clinical factors are identi- 
fied with postoperative emetic symp- 
toms: the age and sex of the patient, 
duration of surgery, the psychologieal 
makeup of the patient, premedicant 
drugs, and the teehnique of anesthetie 
administration. In this study, efforts 
were made to keep these variables 
fairly eonstant in all groups, and the 
preoperative/intraoperative anes- 


thetic management of the ophthalmic - 


patient remained consistent with 
those of the general surgical popula- 
tion. Enflurane, the inhalational anes- 





$ ha been reported to rarel 





gesia and the 


considered a useful antiemetic suppl 
ment to general anesthesia after 


vomiting. Anesthesiology 22:773-780, 1961. 


vomiting: Some factors affeeting its incidence. ; 


Clinical and laboratory. evaluation of a new inha 


Anesthesiol Clin 12:145-155, 1974. 


Droperidol After Surgery—Iwamoto & Schwartz | 




















- administered ' to our p 


postoperative nausea and vomiting 
Droperidol given intravenously. 
ter the termination of general an 
thesia notably reduced postoperat 
sickness in our ophthalmological popu- 
lation. The undesirable effects of 
droperidol, such as extrapyramidal 
symptoms and hypotension, were ab- 
sent, although frequently a period of 
prolonged sleepiness was evident du: 
ing the immediate postoperative per 
od. Of interest was the observation 
that postoperative sleepiness became 
a desirable condition in most of the 
ophthalmic patients because of t 
lessened need or postoperative ana 
increased comfort 
during absolute confinement in bed. 
No respiratory embarrassment. oe- 
curred with this moderate state of 
drowsiness. | ; 
In conclusion, droperidol ean- be 






























































ocular surgery. Additionally, the ad 
ministration of this drug in the recov 
ery room is an effective means of 
decreasing the postoperative - inci- : 
dence of nausea and/or emesis. — _~ 


Robert S, Hayashi provided assistance i in anal n 
ysis of the results. AA 
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; oF For the pllocarpine therapeutic. test 


.— rarlly. chosen concentration) is instilled in 
the glaucomatous eye to be treated, and 


; the intraocular pressure is. measured. 


hourly for four. hours. if the IoP does not 


: ~ fall below 24 mm Hg, which is our chosen 
|. pressure limit, the response is considered 


es to be inadequate therapeutically. Our 
> study showed that if an inadequate thera- 
^" peutic response is obtained, initiation of 


P treatment with 2% pilocarpine is not indi- 


. . cated, since in patients with such a 








pitocarpine will be ineffective in control- 





eo treatment, 





Pilocarpine 
Test 


onard Rothkoff, MD; Benzion Biedner, MD; Yoram Biger, MD: Michael Blumenthal, MD 


that we have devised, one drop (0.1 ml) of 


2% pilocarpine hydrochloride (an. arbi- m made, 


response, continued treatment with 2% 
ling 1OPs o on Subsequent clinical visits. In 


deq: ate response FA ‘the ‘pilocarpine | 
arar el wD a fall in eee | 


(Arch Ophthaimof 96:1380-1382, , 1978) j5 


“Sheba Medical Cente: 
. Medicine, Tel Avi: 





[n dieu sinple glaucoma, after the 

decision te treat the patient has 
the ophthalmologist is 
then faced with the problem of decid- 


ing which treztment will be effective. 
Most often, a regimen of. pilocarpine | 


drops is started and a return visit is 
scheduled some time later for a 
random intraocular pressure measure- 
ment. Depending 9 on the response, the 
regimen may then be revised or 
continued. This process may have to 
be repeated several times, involving 





time and expense to all concerned, 
-until the approp 


riate treatment for 
the particular patient is achieved. 

In our. study, an IOP of 24 mm Hg 
has been arkitrarily chosen as the 





upper limit o? desired pressure, and 


the ability to lower the pressure below 
this level after a single drop (0.1 ml) of 


2% pilocarpine hydrochloride has been | 
he patient's response 
| 3 treatment. We have devised this 





used to predict ae 
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a each. eye. s The press 


ES ersity (Drs Rothkoff and - 
... Blumenthal) and the Department of Ophthal- 


"m mology; Soroka Medieal Center, Bectshevi Israel considered to show: 


Was: below BA mm I 
therapeutic test was considered adequate. E 





therapeutic test | in an attempt to elim- EN 


inate the difficulties present in ehoos- 


ing a treatment regimen for the glau- | E = 


coma patient, and to aid the clinician 


in quickly achieving. his or her thera- d 


peutic goal. 


SUBJECTS AND METHODS - 


A total of 21 patients with. 33 haved ar 
tous eyes were studied. All patients had 
gonioscopically wide open-angles, and were 
diagnosed as having primary open-angle 
glaucoma on the basis of visual field 
defects and glaucomatous optic nerve 
cupping. In all cases, repeated IOP 








measurements on morning clinic visits o= 


were above 24 mm Hg without. treat- 
ment. 
The. day before the therapeutic | test, 


TOPs were measured with the Goldmann ^ 


applanation. tonometer hourly from 8 AM to 


. 12 noon, to be used as a control for the 

subsequent therapeutie test. In all patients 
. included in this study, the. measurements | 
were consistently : 











wa as instilled. wo 
s were then meas- 
ured hourly unti noon: If the IOP - 
measurement did lll below 24 mm Hg 
at any time, the the peutic test was 
3 inadequate re- 
any measurement 
the response to the | 













sponse. If the 








ietarping ii st-Rothkoft et a 




















. Tabie 1 1 —Pilocarpine and Diurnal-Curve Test Results 


Pilocarpine 
Hydrochloride Test 
eere IOP 


Diurnal Curve/Pilocarpine 
Hydrochloride Test Diurnal 
Curve, Patients’ IOP 





: Respense Controlled Uncontrolled Controlled Uncontrolied 
c Adequate. 12 (67963 6 (33%) 12 (6796) 6 (3395) 
2 £096) 15 (100%) 0 (0%) 15 (100%) 


sarveveaete the importance of our 
T test, al patients, both of the 
adequate responding 
‘mitted to the hospital for 















orna 


»egrp:ine was continued at 
is from 6 am to 10 PM for 
: OP measurements were 


1 | hediurnal aa tn 
23 ment sax consi sidered negative. If 
aum uia i!essures were consistently 
3 "fe, the treatment was 
E ane d DOM GG. Beth groups of pa- 
M tents were then discharged and given 
 jmstructicns:to eertine treatment with 2% 
c p " times daily; the patients 
were theni imvited for fo! ‘low-up at monthly 
|; imiervals. After & minimum of three 
oo Mi sandom morning pressure 
















Oo Months, a 
|. measurer-ent was foanc to be less than 24 
^mm Hg, tae pathent’s condition was consid- 
.. eed eontuadied.,. 
PE Te: see ty he tes: had prognostic value as 
de the ewmtrol of pressure, one of the 
‘formed statistical anal- 
chi-square test with the 
don. Adequate and inadequate 
te the pioesrpire therapeutic 
tex uh corvelated with the diurnal 
 Cu*ve/pileearpine treatment, and with the 
E tral cf pressure. 
atiernts excluded during the 
‘use with a negative thera- 


































^ RESULTS 
Of 33 sves issted with the pilocar- 
BE ne the rap gc test, 18 had an 
deg "espense and 15 had an inad- 





paiierts involved were 

er regimens of 2% 

rochioride drops, four 

y, fer mpatient Mirta 
ements. m us of the " 

c responders” to the Sicca 

"une iet in had IOPs that 
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‘gasanements. The adminis- | 


Hg (8D = 


were considered controlled on diurnal 
curve measurements. Of the 18 “ade- 
quate responders” to the therapeutic 
test, 12 had IOPs consistently under 
24 mm Hg on diurnal-curve testing, 
and the condition of each of these 
patients was considered controlled. 


The conditions of six adequate re- 
sponders to the therapeutic test were 


uncontrolled on. diurnal curve mea- 
surements (Table 1). 
The conditions of none of the 15 


inadequate responders to the thera- 


peutie test were controlled on outpa- 
tient follow-up of IOP measurement. 
An inadequate pilocarpine therapeu- 
tic response, therefore, significantly 
reduced the chance of control of the 
patient's condition after continued 
treatment (P < .001). Of the 18 ade- 
quate responders to the pilocarpine 
therapeutic test, the IOPs of 12 were 
controlled when last seen at outpa- 
tient follow-up. Although pilocarpine 
control of IOPs is significantly 
greater in the adequate responders to 
the therapeutic test than in the inade- 
quate responders (P < .001), a posi- 
tive pilocarpine therapeutic test alone 
is not statistically significant in pre- 
dicting continued control of IOPs with 
treatment (P = .2). 

To be certain that the adequate or 
inadequate response to the pilocarpine 
therapeutie test was not simply a 


reflection of initial lower IOPs, the - 


average pretreatment IOPs, as meas- 
ured 24 hours before the pilocarpine 
test, were compared for patients 
whose conditions were controlled and 
for those whose conditions were not 


controlled at the follow-up visits. The - 


pretreatment IOPs of the "controlled 
group" (21 eyes) ranged from 25 to 38 
mm Hg, with an average of 30.7 mm 
5.2. The pretreatment 
IOPs of the "uncontrolled group" (21 






test. No attempt was made to corre- 


patient i is found. 
therapeutic effectiveness, we used 2%. 


were impressed by the finding that- 
the failure of the IOP to fall below 24 
mm Hg within four hours . after. 


predietion of those patients whose : 
conditions were not controlled. on. 
random pressure measurements. at 
follow-up visits at least three. months E 


































` Table 2.—Uncontrolled IOPs 
. on Diurnal Measurement 
Diurnal — 
| Measurement — 
Outpatient IOP IOP Un- 
Group — Controlled controlled 


Controlled : 
IOP 8 (6796) 4 (19%) - 

Uncontrolled 5 
IOP 4 (33%) 17 (81%) 


ey RS ranged from 25 to 40 mm Hg. : 
with an average of 33.4 mm Hg. 
(SD = 4.6). This difference was not. 
significant (P < .05) by the Student t 


late the degree of cupping or visual 
field defects with the response to the 
therapeutic test. 


COMMENT 


Since first introduced into ophtha: 
mology in 1876, pilocarpine has been 
the most popular medication for. the 
treatment of primary  open-angl 
glaucoma.' As such, it is often recom 
mended as the initial treatment.? The. 
problem facing the ophthalmologist i is 
how to predict the patient's respons 
to this treatment. Very often th 
patient is sent home with instructions 
to use the. pilocarpine and to return 
some weeks later for a random check 
of IOP. Some authors recommend that. 
only one eye be treated while the 
other eye serves as a control.’ If th 
pressure is not controlled, the treat- 
ment regimen is revised. Valuable 
time and expense may be wasted until 
the proper medication for a particular. 


To aid the physician in predicting’ 


pilocarpine in a therapeutic test. We- 


administration of a single drop of 25 
pilocarpine, proved to be an accurate . 


later. An adequate response to the | 
pilocarpine therapeutic test suggested 
a good prognosis as far as conti: : 
control on follow-up, but did. no 
the same absolute importane 


Pilocarpine Test—Rothkoff et 





nadequate re response to the pilocarpine * 






diurnal curve measurements under i 


pilocz rpine treatment confirmed that- 
e adequate responders to the pilo- 
ie test could not be expected to 
their conditions controlled on 
ied treatment (Table 1). The 
itive. response. to diurnal curve/ | 
carpine treatment, however, could 
be relied on as an indicator of 
nued control, since 3396 of these 
had IOPs that were greater than 
mm Hg on subsequent outpatient 
ow-up visits. On the other hand, 
diurnal curve/pilocarpine treat- 
nt measurements did reveal that 
atients | ^who responded ade- 
uately to the pilocarpine therapeutic” 
and whose conditions were con- 
ed controlled at follow-up visits, 
ally | had pressure elevations 
r than 924 mm Hg on diurnal 
asurement (Table 2). 
Though one would think that as the - 
D tial TOP becomes greater, the likeli- 


























; a Kronfeld PC: oiie and pilocarpine: Our 
«100 year-old allies. Surv ‘Ophthalmol M 419-485, 
6 4970... . 

75$, Becker B, Shaffer RN: Diagnosis a Ther- 
apy of the. Glaucomas, ed 2. St Lonis, cy Mosby 
Co, 1965, p 186. - 

a 3. Drance SM: "Use of cholinergie agents in 
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hood of achieving a a pressure ‘ander 24 ur 

mm. Hg with a ‘single drop. of 295. 
| "pilocarpine becomes: less, studies have 
previously shown that as the initial 
JOP becomes greater, the reduction of 
pressure. with pilocarpine also. þe- 
comes greater.’ Similarly, the results 


of our. pilocarpine therapeutie test 


could not be. predicted by the height of 
the average pretest pressures. | 


We feel that this relatively inexpen- 
sive, simple, and expedient pilocar- 
pine therapeutic test can help the clin- 
ician predict the therapeutic effec- 
tiveness of his proposed treatment 
and thereby save valuable. time and 
expense in unnecessary treatment. An 


inadequate response to the therapeu- 
. tie test, defined as inability to lower 
the IOP below a desired level by a 
single drop of pilocarpine, would indi- 


cate that a different concentration or 


. more frequent application of pilocar- 





pine should be tried, or that a differ- 
ent. antiglaucoma medication should 


be added or substituted. An adequate 


response to the therapeutie test would 
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each case wheth- — 


studies. - i 
Qur study ean. serve as a | módel i in 


-which the physician may. choose other 
concentrations of pilocarpine or a < 
sired IOP. This — 


different. level of ‘de: 








test would not be appropria te with the £ x 
epinephrine group of drugs, whereas — . 


cumulative effect after prolonged use | 
is apparent.’ | X 2 
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Iris Angiography 


ze “Sohan Seugh Hayre MD, PhD, FRCS, William E. Scott, MD 


 * Fiuezescein iris angiography was per- 
 fermec ™ 42 normal biue or green human 





| eyes to investigate the normal angio- 
ttern and in vivo circulation of 


. graphic z. 
the iris. Brown irides were unsuitable for 
the angiography because the brown 
pigment masked fluorescence. The pat- 

| fern in fhe iris was much more complex 

-N tban ir "he retina when seen cn fluores- 

JA peru amgiography, with interindividual 

< wariatiers. in its filling, and these physio- 

E -logical sariations may erroneously be 

^ consideæd pathological. Radial arteries 

.. etthe irs filled rather sluggishly and the 

E Circulation in. the pupillary and peripupil- 





















p rsherat par: of the iris. Various 
segments of the iris usually filled in an 

megular order. There was no distinct 
as venous phase, bu: it merged with the 
re arteriovenous phase: The pupillary region 
of the irs between the collarette (which 


container a fragmented and incomplete - 


minor circle of vessels) and the pupillary 








te ined acense plexus of capil- 
'ormal vessels usually showed 
scen leakage. 

} hthalmo! 96:1383-1389, 1978) 


Zr thor ah many detailed accounts of 

4L X the normal pattern of fluores- 
gain n ius angiography are available 

dm the 1 licerature, re similar account of 
: =n iris angiography is avail- 

~ zart from a few passing 
. referenaes, This hzs led to erroneous 
interpretation of physiological pat- 
^ ferrszspaáthologieal. In our investiga- 
- tions we considered a study of the 
O norma! aattern ar essential prerequi- 
Ste to any study of pathological 
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y region was ofter much slower than in 





MATERIAL AND METHODS 
This study was carried out successfully 
in 42 normal eyes of 31 patients. Their ages 
varied between 10 and 64 years. In all of 


them, fluorescein iris angiography was - 


performed, using anterior segment fluo- 
rescein angiography equipment (capable of 
taking pictures every 0.6 second) and after 


intravenous injection of 5 ml of 10% or 2 ml 


of 25% sodium fluorescein solution. In 11 


patients in this study, the iris angiography 
was performed in both eyes, first in one 
and then in the second eye with two sepa- 


rate injections of fluorescein. No drops or 


medication was applied to the eyes and the - 


pupils were normal in every respect. 


RESULTS 


In addition to the 42 eyes included 
in this investigation, a number of 
patients with brown irides—dark to 
light brown—were studied during the 
early stages. The iris vessels of these 
subjects could not be outlined on 


angiography because of the brown 


pigment in the stroma masking the 
iris vessels. Thereafter, only blue or 


green eyes were investigated and the 


findings presented in this paper 
pertain only to those eyes. 

The arteries in the iris started to fill 
radially from the root of the iris (Fig 1 
through 7). The sequence of filling in 
the various segments of the iris was 
highly variable. Frequently, the entire 
iris started to fill simultaneously, but 
more often the various segments 
filed in different sequences; often 
the nasal part tended to fill first (Fig 
1) and the temporal part last. Delayed 
filing might involve the superior 
temporal, inferior temporal (Fig 1 and 
2), or temporal sectors only (Fig 3 and 
4). The upper and lower parts of the 
iris in that ease filled in the interme- 
diate phase between the nasal and 
temporal filling, sometimes simulta- 
neously and sometimes not. It was 


in one small segment of the. pupilla 
region (usually the temporal pa 


so that it was the last part of the 3 
. to fill (Fig 1 to 3 and 5). The filling 
the entire iris usually took five to te 


marked diversity, no one filling pa 
tern of the iris can be described 1 


channels could easily be recognized 


seconds for the arteries to fill from 


| stage in the transit of the dye wer 


venous was by reference to the early 


Fluorescein Iris Angiog raphy—Hayreh & Scott 






























notable that, in a few eyes, the vesse 


showed a substantial delay in. filli g, 


seconds or even longer. In view of 





typical. : 
In iris angiograms, the arteri 


because they filled first of all from the 
root of the iris and from their mostly 
radial orientation. The progress o 
arterial filling in the iris was fai rl 
slow so that usually it took a fe 


the root of the i iris up to the pupillary 
region (Fig 1 to 3 and 5). Although 
most arteries reached the. pupillary. 
region, some small arteries of variable. 
number supplied only the peripheral 
part of the iris near nae root (Fig 2 
and 3). : 

In fluorescein fundus angiography. 
the retinal circulation can be divided. 
into distinct arterial, arteriovenous, : 
and venous phases. In iris angiogra- 
phy, after the arterial phase, all the. 
iris vessels gradually filled with no 
distinct venous phase so that at no 


the veins the only vessels outlined in. 
the iris. The oniy sure way to differen 
tiate the arterial channels from the. 


arterial phase. (Also the veins in the 
iris were usually more numerous and. 
thinner than the arteries.) The filling. 
pattern of the iris vessels showed that- 
the circulation in the iris was sluggish 
compared with the retinal or choroida 
circulation, so that all the vessels 01 
the iris took a much longer time: 
than in the retina, and a 








Fig 1.—Left eye of 26-year-old, 14.1 (top left), 16.9 (top right), 23.1 (bottom left), and 40.7 
(bottom right) seconds after injection of fluorescein. Top left, faintly f uorescent patches 
on iris represent pseudofluorescence, also seen in other angiograms. Note autofluores- 
cence of lens. 


concentration of the dye persisted in 
the iris vessels for many minutes. In 
view of this, a second angiogram after 
the second injection of fluorescein did 
not give significant information 
about the iris vasculature. From the 
present material it was not possible to 
give any data about the iris circulation 
time. The area between the collarette 
and the pupillary margin, which is 
highly variable in size, had the 
greatest density of fine vessels, most 
of them being of capillary size (Fig 1 
and 3 to 5). At the pupillary margin 
the capillaries formed hairpin loops. 
The circulation in the pupillary and 
peripupillary region was often much 
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slower than in the peripheral part of 
the iris (Fig 1 to 3 and 5). In the area 
between the pupillary margin and the 
collarette, the iris vessels were often 
much more distinctly outlined than 
elsewhere, as if the overlying iris 
tissue was thinnest in this area, being 
thickest in the region of the collarette, 
and of intermediate thickness be- 
tween the collarette and the root of 
the iris; however, in other eyes the 
vessels were well outlined uniformly. 

Near the root of the iris, prominent 
arterial channels were sometimes 
seen, running close to the circumfer- 
ence, and from them branches arose 
that ran radially towards the pupil 


(Fig 4 and 6). It seemed as if these 
arterial channels were parts of the 
greater arterial circle and lay in the 
iris near its root instead of in the 
ciliary body. 

The collarette contained the minor 
arterial circle of the iris, which was 
seen in one form or another in a 
majority of the eyes. The circle was 
mostly incomplete, sometimes with 
big segments missing, and often frag- 
mented (Fig 1 to 3 and 5 to 7). The 
various segments of the circle usually 
filled at irregular intervals and often 
slowly so that these did not fill 
completely till the veins of the iris 
filled, and yet they were connected to 
the arterial channels. The distance of 
the circle from the pupillary margin 
varied in different eyes. 

Unlike the retinal vessels, the iris 
showed no definite arrangement of 
the arteries and veins. 

The iris capillaries showed no fluo- 
rescein leakage during the transit of 
the dye and up to about two minutes 
thereafter except in ten eyes of the 
present study (Fig 3 and 7). In these 
ten eyes a definite or questionable 
leak was seen only in the pupillary 
region, which has the highest con- 
centration of capillaries. It was of a 
moderate degree in one eye of a girl 
aged 12 who had had pars planitis and 
secondary cataract since early child- 
hood (Fig 7). The remaining eyes had 
only a mild or questionable leak and 
belonged to individuals 12 to 63 years 
old, with no evident ocular abnor- 
mality (Fig 3). 


COMMENT 
Color of the Iris and 
Fluorescein Angiography 


The iris vessels cannot be seen on 
iris angiography in eyes with brown- 
colored irides; only blue or green irides 
are suitable for angiography; this has 
beer the experience of other workers 
as well. 


Circulation Time in the 
iris Vessels 


Our study supports the observations 
of Chignell and Easty? that the iris 
circulation is much slower than the 
retinal circulation. Normally, the cho- 
roidal circulation is much faster than 
the retinal because of the much larger 
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m x 
Fg 2—Right eye of 47-year-old, 19.4 


(top left), 21.9 (top right), 23.1 (bottom left), and 24.7 (bottom right) seconds after 
irje-ten of fluorescein. 


Fg 3—Left eye of 31-year-old, 14.7 (top left), 16.6 


(top center), 20.3 (top right), 24.2 (bottom left), 33.4 (bottom center), and 
62.€ botom right) seconds after injection. Note fl 


uorescein leakage in pupillary region of iris in bottom angiograms. 
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Fig 4.—Right eye of 50-year-old: Top right was earliest angiogram obtained, and time interval between two top angiograms 
is not known. Bottom left and right, 2.9 and 7.2 seconds respectively after top left. Note abnormally severe 


pseudofluorescence of iris stroma, top left, and others 


Fig 5.—Left eye of 17-year-old. Earliest angiogram, top left, with remainder 0.6 (top right), 1.9 (bottom left), and 6 (bottom 
right) seconds after. Note severe pseudofluorescence of iris in all angiograms. 
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Fig 6.—R 3ht eye of 32-year-old with thyroid myopathy, 21.3 (top left), 24.5 (top right), 
26.8 (Eotm lett), ard 36.5 (bottom right) seconds after injection of fluorescein. 


size of tae lumen 3f the choriocapil- 
laris (ap te WM) tran of the retinal 
capillaries (35 to Gu"). Thus, of the 
three visible ocular circulatory sys- 
tems—-hereidsl, re-inal, and iris—the 
iris is -h- slowest. It could be argued 
that pep! size may affect the circula- 
tion time in -he is, since the iris 
vessels will change their course and 
perhaps them resistance to flow, 
dependi upm the area of the iris 
served The fmding of pupils normal 
in every resp=et in all these patients 
would contrae et sich an argument. 
Since fhe intersity of illumination of 
the fiss user in the camera was 
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constant in all angiographies, any 
pupillary contraction produced by the 
bright flash must be identical as well. 
The cause and importance of the slow 
cireulation in the iris remain obscure 
at this stage; it could make the iris 
more vulnerable to circulatory disor- 
ders. 


Regional Variation in the 
Density of Iris Vessels 


Amalric’ described the vasculariza- 
tion of the iris as maximal in the 
superior nasal sector. In the present 
study there was usually no regional 
variation in the density of the vessels, 


though in some eyes it was much 
higher in the nasal segment than else- 
where (Fig 6); other minor variations 
were also observed. A high capillary 
density in the area between the pupil 
and collarette was seen in the present 
study and also reported by others.*' 
This could be a factor in the start of 
neovascularization in the pupillary 
region in rubeosis of the iris. 


Sequence of Filling of the Vessels 
in Different Parts of the Iris 


Chignell and Easty* stated that the 
normal iris starts to fill 10 to 15 
seconds after the intravenous injec- 
tion of fluorescein, usually commenc- 
ing above and below, with the arteries 
in medial and lateral quadrants filling 
l to 2 seconds later. Our findings, 
however, are that the sequence of 
filling is highly variable—often the 
nasal part fills first and the temporal 
last, although frequently the entire 
iris filled simultaneously. 

The physiological delay in the 
filling of various segments of the iris, 
pupillary region, and the minor circle 
of the iris could easily be mistaken for 
a pathological filling defect if the 
observer is not familiar with this 
phenomenon (Fig 1 to 6). We believe 
that many of the sectoral filling 
defects or delays in iris angiography 
reported by Kottow and his colleagues 
in retinal vein occlusion*? and retinal 
artery occlusion,* and by other investi- 
gators in some other disorders, may in 
fact be examples of such a physiolog- 
ical delay. It is essential to have 
preoperative or preocclusion angio- 
grams in order to identify abnormali- 
ties. The variability in the filling of 
the various segments of the iris on 
angiography most probably is due to 
the fact that the various arteries of 
supply to the iris arise at different 
points from the ophthalmic artery and 
show a large amount of variation from 
eye to eye." We should also perhaps 
add that sometimes a “filling defect” 
in the iris and/or limbal region may 
simply be a photographic artifact, if 
the area is out of focus or inad- 
equately illuminated. 


Fluorescein Leakage From 
the Iris Vessels 


The existence of blood-brain, blood- 
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la: 


retinal, and blood-optic nerve barriers 
is well-established. In the iris studies, 
using tracer material and/or electron 
microscopy, many investigators have 
demonstrated in mouse, monkey, and 
man the presence of a similar blood- 
iris barrier.'* Other investigators, 
however, have reported gaps in the 
junctions between the endothelial 
cells of the iris in rat, cat, and pig.'^" 
Szalay et al,'* on fluorescein iris angi- 


ography in rats, reported that they 
had found fluorescein leak from the 
iris at the pupillary margin and in the 
radially arranged vessels of the iris— 
most marked in older rats. Vannas* 
reported fluorescein leakage from the 
iris vessels in 7% of eyes under the age 
of 50 years and in 31% of eyes in 
subjects aged from 50 to 80 years. 
Chignell and Easty? found no fluores- 
cein leakage in persons under 40 years 





Fig 7.—Right eye of 12-year-old patient with secondary cataract due to previous 
prolonged pars planitis. Times on angiograms represent seconds after injection of 


fluorescein. 


Fig 8.—Right eye of 16-year-old, 41.5 ( eft) and 43. 
and peripupillary region is slightly out of focus, but that regicn 
fluorescein leakage at left at pupillary margin and peripup Ilary 


blurs iris vessels. 
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but stated that there may be leakage 
at the pupil margin in persons over 
40. 

In the present study, fluorescein 
leakage from the iris vessels. was 
looked for during the transit of the 
dye and two minutes thereafter. We 
did not see any fluorescein leakage 
from the iris vessels in nine of the 11 
eyes of eight persons aged 40 to 64 
years (Fig 2, 4, and 6); among the eyes 
with fluorescein leakage in this age 
group, the leak was at the pupillary 
margin only and was seen in one eye 
of a 63-year-old person with thyroid 
myopathy and one eye of a 50-year-old 
patient who had had recession and 
resection of the horizontal recti 36 i 
years previously. Among the 23 per- 
sons younger than 40 years, minimal” 
to mild fluorescein leakage in the - 
pupillary region (usually at the pupil- 
lary margin) was seen in eight eyes of 
seven persons (aged 12, 16, 16, 21, 22, 
26, and 31 years) (Fig 3 and 7): in one 
of these eyes there was a prolonged 
history of pars planitis with secondary 
cataract formation (Fig 7); while in 
the others, history of anterior seg- 
ment disease could not be definitely 
excluded. The previous authors report- 
ing fluorescein leakage from the iris 
vessels made no attempts to rule out 


9 (right) seconds after injection of fluorescein. In left angiogram, pupillary 
is sharply in focus at right. Note erroneous impression of 
region. At right, pseudofluorescence in region of collarette 


wy? 
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f any past ocular 
veamy further considera- 
c n normal eyes, we 
S de *cliowing faetors: 
Ex-of-"pcus Angiograms.— 
“itis vessels. are blurred 
n errokeous impression of 
zc akage (Fig 8). From the 
E extens-e pe cac ad experience of tak- 















angiograms by one of 


"we can state tnat it is 
osille in every patient 
. sharp focusing of the 
sie 100% of the angiograms. 
r -prowa ble that some of the so- 
aK ae” reported i in the litera- 
4 be artifacts of this 











Iris © ?seud«fluorescence.—In iris an- 
1 ony tà ni most commonly used 
© exeitor anc barrier 
ziways allcws visualization of 

the iriss issu and ncrmally it helps in 
crientz&en «f the iris vessels. How- 
ever, i. has che serious disadvantage 
of precucine pseadofluorescence of 
E the irs strama to a certain degree 
E e and the pseucofluores- 
ath ne thickness of the 
ze thocker the tissue, the 
peeucotuorescence and 
= pseudofluorescence is 
t in the region of the 
$ tc 3 and 8). It may not 
he un wary observer but 
Uf apud dis vessels, 

































sir ims "nici. "This was 


LW ox erscns, aged 19 and 17. 
sceir Stained Agqueous.—Since 
ly 2ossesses no blood- 
; ; 9 rier, 11.1 * 14. ae fluores- 
eaks. out into the poste- 
“he fluorescent aqueous 
c"ior «chamber enters the 

E via the ok Its 


ay pus an (edis. 
€f fuorescein leakage 
xe iri: vessels at the pupillary 
gip in 4 sbgbtly out-of-focus 
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meyes (Fig 1 to 7) except. 












picture. 
The End-on Appearance of Coiled 


Capillary Loops at the Free Margin of 


the Iris.—-Some of the “fluorescent 
spots” at the pupillary margin were 
nothing but the end-on appearance of 
the coiled capillary loops. These 
resembled microaneurysms on angio- 
grams (Fig 4 and 6). 

Thus, all these artifacts need to be 
excluded meticulously before diagnos- 
ing fluorescein leakage. Having done 
so, we did find in a few eyes a very 
localized and mostly minimal fluores- 


cein leakage from some of the capil- 


lary loops at the pupillary margin and 
none from the other vessels in the rest 
of the iris. As stressed earlier, a 


history of ocular disease could not be 


excluded definitely in these eyes. 

In the brain, retina, and optie nerve 
there is no change in their blood 
barrier property with age. In the 
present study there was no evident 
difference in the. blood-iris barrier 
between young and old, and it is hard 
to imagine any different behavior by 
the iris vessels. This conflicts with 
some previous claims.*^'*. 

From the available evidence, it 
could be concluded that normal iris 
vessels, irrespective of age, usually do 
not leak fluorescein during the transit 
of the dye or soon thereafter, and that 
these vessels possess a  blood-iris 


barrier. Whether the iris vessels of the. 


rat, cat, and pig behave differently 


from those of the human cannot be 


stated definitely. 


CONCLUSIONS 


l. The blood suppply of the iris is 
segmental and the various segments 
may fill irregularly in a normal eye. 
This physiological delay in the filling 
of one or more segments may erron- 
eously be considered pathological. 

2. Blood flow in the iris is usually 
much more sluggish than in the 
choroid or retina. 

3. Normal iris blood vessels usually 


show blood-iris barrier irrespective of 


age. 


This investigation was supported by research 


grant No. EYO 1151 from the National Eye — 


Institute. 
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Fluorescein Iris Angiography 


II. Disturbances in Iris Circulation 


Following Strabismus Operation on the Various Recti 


Sohan Singh Hayreh, MD, PhD, FRCS, William E. Scott, MD 


e Iris circulation was investigated by 
fluorescein iris angiography in 33 human 
eyes before and after tenotomy of one or 
more recti for correction of strabismus. 
Tenotomy of one or both horizontal recti 
produced no appreciable circulatory dis- 
turbance in the iris, but tenotomy of 
superior or inferior rectus produced circu- 
latory delay in superior temporal or 
inferior temporal sectors, respectively, of 
the iris. When tenotomies of a horizontal 
and one or two vertical recti were 
combined, the defect occurred in the 
region of the vertical rectus only. Blood 
supply of the nasal half of the iris was 
usually not disturbed by tenotomy of the 
vertical and/or medial rectus. The find- 
ings indicate that the blood supply of the 
iris is segmental and suggest that, in 
strabismus surgery, cutting the two verti- 
cal recti along with the lateral rectus may 
subject the eye to the risk of anterior 
segment ischemia. In the light of the 
present findings, physiological anatomy 
of the blood supply of the iris and role of 
the major arterial circle of the iris are 
discussed. 

(Arch Ophthalmol 96:1390-1400, 1978) 
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schemia of the anterior segment of 
the eye is a well-established com- 
plication of eperation for strabis- 
mus’ and retinal detachment.**-'* 
The section of the recti is the only 
possible cause for ischemia following 
squint surgery; it is also one of several 
possible causes for ischemia following 
retinal detachment surgery. From the 
textbook description of the blood 
supply of the anterior segment of the 
eye (based essentially on Leber's?^ 
account in 1903 and shown dia- 
grammatically in Fig 1), it would seem 
that ischemia of this region must 
result from interference with anterior 
ciliary arteries (ACAs) and/or long 
posterior ciliary arteries (LPCAs). 
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Cornea 
Iris 


Ant ciliary a 

Conjunctival br 

Episcleral br 

Episcleral limbal plexus 
Major arterial circle 


The ACAs run forward on the tendo 


of the recti, usually two in each of t 

recti, except the lateral rectus, which 
is thought to have only one. (Fig iF 
left). Each ACA divides into multiple 
branches? that include episcleral (to 
form the episcleral limbal plexus), 
intrascleral (related to the canal of 
Schlemm), and large perforating (to 
join the major arterial circle of the iris 
formed by the two LPCAs) (Fig 1, 
right). The major circle, which lies in 
the ciliary body just behind the root of 
the iris, gives branches to the ciliary 
muscle, ciliary processes, iris, and 
anterior part of the choroid. Tenot- 
omy of the various recti, as in stra- 
bismus operation and frequently in 
retinal detachment, should interfere 
with the blood supply to the anterior 
segment. It is well known that ordi- 
nary recession and resection of the 
two horizontal recti produces no 
evident ischemia, but some cases of 
ischemia of the anterior segment 











Rectus m. 


Sclera 


Long post. ciliary a 
Choroid 


Retina 
Perforating br. 


Ciliary body 


Fig 1.—Pattern of blood supply of iris and anterior segment according to textbooks. 
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Table 1. —2=tals of Patients in the Present Series With Strabismus Operation 





Nc. of 
Ont. "ha da ie i i ^. 
Pracedur- Patients Eyes Age, yr Time Interval* after operation on three** or four! ù 
Aorizontal masclas} recti have been reported; however, in 
Recession-ac 15 15 12, 15, 16, 17, 17, Few hours to one day one patient anterior segment ische- 
"esectior 18, 19, 21, 22, ° . 
22 23 24.26. mia was seen even after recession and 
39, 50 resection of the horizontal recti only 
MR recession 1 2 19 3 days (the patient had chronic lymphocytic 
LF remession 1 1 33 1 day leukemia).* 
With the advent of fluorescein 
, 26, 26, 63 , 1, 4 days; 2 mo j X VN : 
angiography of the iris, it is possible 
& 1 day, 3% mo ] the bl ks oftheir 
Horizontal are vertical muscles to sa uate e blood SUPP y of the iris 
Simultanecue MR and 1 in vivo in health and disease. So far, 
anis ia no information is available about the 
Simuiiimeaus fF and 1 day effect of tenotomy of the various recti 
— in different combinati the blood 
- = ape : day in different combinations on the bloo 
-R rsceszzmn supply of the iris. We decided to inves- 
Jenser's pmcecure & 1 day, 10 mo tigate this subject to gain better 
Hummsishem 5 day insight into the problem of anterior 
a segment ischemia following section of 
*Between-tencwmy and mmediate postoperative angiography. the recti in strabismus and retinal 


y" indica-es im&mor rectus; LR, lateral rectus; MR, medial rectus; SR superior rectus. detachment surgery 


MATERIAL AND METHODS 


This study was carried out successfully 
in 33 eyes of 31 patients with blue or green 
eyes, admitted for surgical correction of 
their strabismus. Their ages varied be- 
tween 10 and 64 years. 

In all the 33 eyes, preoperative and post- 
operative fluorescein iris angiography was 
performed, using anterior segment fluo- 
rescein angiography equipment (capable of 
taking pictures every 0.6 second) and after 
intravenous injection of fluorescein solu- 
tion.” All these eyes underwent an opera- 
tion for strabismus, as detailed in Table 1. 
The postoperative angiography was done 
usually as soon as the patient was coopera- 
tive and was repeated thereafter to study 
the vascular changes in the iris. The 
preoperative iris angiograms, which were 
taken a day before the operation, were 
compared with the postoperative angio- 
grams to evaluate the effect of strabismus 
surgery on the iris vasculature and indi- 
rectly on the blood supply of the anterior 
segment. 


RESULTS 
Preoperative Fluorescein Iris 
Angiographic Pattern 


This was similar to that described 
earlier as the normal angiographic 
pattern.** 


Fig 2.—Right eye of 17-year-old with stra- 
bismus who had had medial rectus recession 
twice in that eye 16 and 17 years previously. 
Postoperative angiogram taken within day 
after recession and resection of horizontal 
recti 16.2 (top left), 19.1 (top right), 23.2 
(bottom left), and 29.4 (bottom right) seconds 
after injection. 
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Postipelativs Fusreccenn’ iris 
: . Angiographic Pattern After 
E Tenotomy. of the Various Recti 

























tecti Only.-This was studied in 18 
yes by performing i iris angiography, 
isually within 24 hours after the te- 
tomy, although, in one patient, it 
was studied three days later because 
f the patient's inability to keep his 
yes open during the immediate 
postoperative: period (Table 1) Fif- 
teen eyes underwent recession and 
resection of the medial and lateral 
recti (Fig 2), two eyes underwent 
imedial recession, and one eye under- 
vent lateral rectus recession. On 
comparing the preoperative angio- 
grams with the corresponding postop- 
erative angiograms, no appreciable 
-difference was seen in all except one 
— . of the eyes. In one eye of a 16-year-old 














< ‘boy, one day after recession and resec- - 


— tion of the horizontal recti, the 
temporal segment of the iris showed a 
-considerable delay in its filling; this 
|. delay, although much less than before, 






was still seen three weeks later (Com- - 


| "pare the preoperative [Fig 3, top 
right] and postoperative (bottom 
right) angiograms taken 23 dà; ys apart 
.. -and 26 seconds after the injections). A 
" repeat of angiography two months 
- - after the operation showed no delay. 
. ; The patient had no previous opera- 
tions on that eye so that the present 
_ delay in the filling of the temporal 
z egnet a of TREA iris could t not be attrib- 






" g . No. of 

XT Procedure — Eyes. 

3 Horizontal muscles* dbi 
Recession & resection | 15 


 A&Rrecession |. o 10 
Vertical. muscles PEXG CAM 
3 IF ^ ] à 


Vertice Land horizontal muscles eat 
a “MR R recession M PME 
IR &LR fecession = 4 

SR&LRrecession  — ^ 1 
Jensen's procedure — M 
| Hummelsheim's operation = 


Mte Tenotomy of he Horizontal 


















^ ated i that. 


After the initial postoperative iris 


angiography, the angiography was 


repeated in ten other eyes of this 
group five days to two months later, 
and these showed no change. 

In 12 eyes of this series, tenotomy 
of the horizontal recti had been 
performed 7 months to 27 years 
earlier (Table 2). In all these eyes, iris 
angiography before the present oper- 
ation showed no abnormality. 

The ages of the patients with these 
18 eyes varied between 12 to 50 years 
(Table 1). The age made no evident 
difference in the vascular filling 
pattern after tenotomy. 

No fluorescein leak was produced by 
this procedure in eyes in which the iris 


 Showed no leak preoperatively. In one 


eye with moderate preoperative fluo- 
rescein leakage (associated with a 
long history of pars planitis’’), the 
same presisted postoperatively. 


After Tenotomy of a Vertical Rectus | 


Only.—There were seven eyes in this 
group with recession of the inferior 
rectus (in four eyes) or superior rectus 
(in three). None of the seven eyes had 
had previous vertical rectus surgery, 


pone) ae ‘a Rem had had hori- 


‘Raar! 


(Table 2 wW ih no residual vascular 
defect. On comparing the preopera- 
tive angiograms with the correspond- 
ing postoperative angiograms, the 
following abnormalities were ob- 
served: 

After Tenatomy of the Superior 


Table 3 2.—Details of Patients in the Present Series with Previous Operation 





Present 
Procedure 
First, 


Eyes Procedure 


10 RR, MR recession 


[ee 
- 4 RR, MR recession 


| n MR fesession 
un mu ud 


Previous. Surgery in That Eye 





Reetu.. E all tiroé. eyes, Ld auperior 
temporal quadrant. of the iris showed | 
a delayed filling, resulting in its being - 


— the last segment to fill (Fig 4). The 


rest of the iris showed a normal filling | 
pattern. 

After Tenotom y of the peer 
Rectus.—Three of four eyes in this 


group showed a delayed filling. of the 


inferior temporal. quadrant, which 
was the last segment to fill (Fig 5 and 
6); in one of these eyes (Fig 6), angiog- 
raphy six months after the operation 
still showed the filling delay (Fig 7). 
In the fourth eye of a 63-year-old 
patient with thyroid myopathy, al- 
most the entire lower half of the iris 
filled very slowly (Fig 8). | 
in almost all these eyes with a/ 
vertieal rectus tenotomy, the filling 


delay in the corresponding segments ™ 


was about 30 seconds compared with 
the normal parts of the iris, except in 


one 10-year-old girl with inferior ` 


rectus recession in which the filling ~ 
delay was about 15 seconds (Fig 5) - 
The ages of the remaining patients 
varied between 14 and 63 years (Table 


1) and the delay in the filling of the 


involved segment did not seem to 
differ appreciably among them. 


No fluorescein leak was seen in any ^ 


iris except for the two eyes that had 
had pupillary leak both before and 
after tenotomy (Fig 6 and 8). 

After Simultaneous Sections of Hori- 
zomtal and Vertical Recti or Allied 


Procedures.—S. imultaneous | Recession 


d Medial and Inferior Recti.—This 





No. of h Time Since 
Eyes „Previous Surgery 
3 Tmo; 10, 27, 6, 15.8 a | 





2 3. ex. 


BE ee gto 19 yr 7 


1 2c $1&3yr 
ni MELL 
af: n 38; y (thrice) 


*IR indicates inferior rectus; LR, Jateral rectus; MR, medial rectus; RR, recession and resection of horizontai. tecti; Sr, superior rectus. 
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Fig 3.—Lsft eye of 16-year-old with strabismus 23.4 (top left), 26.8 (top right), and 30.1 (bottom left) seconds after 
iniectic- of fluorescein and day before recession and resection of horizontal recti. Bottom right, 26.3 seconds after 
in'ecti— 24 cays after aperation. Note filling defect in temporal sector of iris. 





Fig 4 —R zh eve of 47-year-old with strabismus who had recession of superior rectus. Postoperative angiograms taken 
within Gay after operation 23.8 (top left), 29.5 (top right), 35.6 (bottom left), and 54.6 (bottom right) seconds after 
injectior ° 
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Fig 5.—Left eye of 10-year-old with strabismus who had recession of inferior rectus eight days previously. Top left, One of 


earliest angiograms; exact time interval between two top pictures no 


t known. Bottom left and right, 4.9 and 8.9 seconds, 


respectively, after top right. Angiograms day after surgery were identical to these. Preoperative angiograms also showed 
delay in filling of iris superiorly for no apparent reason. 


was performed in two eyes of a 62- 
year-old patient. The nasal part of the 
iris filled normally in both eyes. The 
inferior temporal quadrant of the iris 
in the left eye showed a considerable 
delay in filling starting 30 seconds 
after the start of filling of the rest of 
the iris. In the right eye the inferior 
sector did not start to fill til: about one 
minute after the start in the rest of 
the iris (Fig 9). No other abnormality 
was detected. 

Simultaneous Recession of Lateral 
and Inferior Recti.-This was per- 
formed in one eye of a 16-year-old 
patient. On preoperative angiography 
a day before the surgery, the inferior 
temporal quadrant of the iris was the 
first to fill, with some physiological 
delay in the temporal and inferior 
nasal segments. One day after opera- 
tion, angiography demonstrated a 
substantial delay in the filling of the 
inferior temporal quadrant and even 
more delay in the temporal sector (Fig 
10)" Two months after the surgery, the 
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inferior temporal and temporal seg- 
ments still showed some delayed fill- 
ing—more in the inferior temporal 
than the temporal segment—while 
rest of the iris filled earlier and simul- 
taneously. There was no other abnor- 
mality. 

Simultaneous Reeession of Lateral 
and Superior Recti.—This was done in 
one eye of a 19-year-old patient. One 
day after operation, angiography 
showed a very late filing of the 
superior temporal quadrant and tem- 
poral sector. The delayed filing, 
although less than before, was still 
present three weeks after the 
surgery. 

After Jensen's Procedure?*.—In the 
three eyes of this group, in patients 
aged 23 (Fig 11), 47, and 64, the nasal 
part of the iris filled normally in spite 
of the recession of the medial rectus. 
The vessels in the temporal half of the 
iris in all the eyes showed a delay in 
the start of filling, and filling was not 
complete until about 30 seconds after 


the completion of filling of the nasal 
vessels. No other abnormality was 
detected. Although many more eyes 
had Jensen's procedures done in this 
department, fluorescein iris angiogra- 
phy in them was unsatisfactory 
because of brown irides. 

After — Hummelsheim's Opera- 
tion?*,—This operation was performed 
in one eye of a 40-year-old patient in 
this series for lateral rectus palsy. He 
had had three previous operations 
(recession and resection of the hori- 
zontal recti) 18 years earlier. At 
surgery, no lateral rectus was found 
and in its place some fibrous tissue 
was present. He underwent recession 
of the medial rectus and transposition 
of the temporal halves of the vertical 
recti to the insertion of the lateral 
rectus. Preoperatively a few iris 
vessels filled—first of all around the 6 
o'clock position, followed a few sec- 
onds later by the vessels in the rest of 
the iris simultaneously. Within 24 
hours after the surgery, the vessels in 
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Fig 6.—Right eye of 26-year-old 
with strabismus after recession 
of inferior rectus, two months 
after surgery. Top left, 11.5; top 
right, 22.2; bottom left, 26.1; 
bottom right, 44.0 seconds after 
injection. 


Fig 7.—Same eye as in Fig 6, 
six months after surgery. Top 
left, initial phase of angiogra- 
phy. Top right, 3.8; bottom 
left, 6.9; bottom right, 18.4 
seconds later. 





Fig 8.—Left eye of 63-year- 
old with thyroid myopathy 
who had had recession of 
inferior rectus on previous 
day. Top left, earliest angio- 
gram; time interval between 
this and top right not known. 
Bottom left, 11.7, and bottom 
right, 22.4 seconds after top 
right angiogram. Eye had 
subconjunctival hemorrhage 
near limbus in inferior nasal 
part, which masked deep 
limbal fluorescence. 


Fig 9.—Right eye of 62-year-old 
with thyroid myopathy who had 
had recession of medial and 
inferior recti on previous day. 
Top left, 21.1; top right, 24.3; 
bottom left, 33.0; and bottom | 
right, 53.1 seconds after injec- 
tion. 








Fig 19 —Right eye of 16-year-old patient with strabismus who had had simultaneous recession of inferior and lateral 
recti an previcus day. Top left, 18.5; top right, 23.6; bottom left, 26.6: and bottom right, 35.5 seconds after injection. 
Repest of angiography two months later showed some delay in filling of inferior temporal and temporal sectors— 
more Selay in inferior temporal than temporal sector. 
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~c 11.— eft eve of 23-year-old within day after Jensen’s procedure. Top left, 16.3; top center, 19.5; top right, 21.3; bottom 
ef 23.5 bottom center, 29.6; and bottom right, 58.6 seconds after injection. 
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Fig 12.—Right eye of 38-year-old within one day of Hummelsheim's operation. Top left, 20.7; top 
right, 23.8; bottom left, 28.1; and bottom right, 44.4 seconds after injection. 





Fig 13.—Same eye as in Fig 12, four months after operation. Top left, 16.6; top right, 19.7; bottom left, 22.7; and 
bottom right, 27.7 seconds after injection. Note delayed filling defect of superior temporal sector. 
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after two and again after six months 
[Fig 5 to 7]), the filling delay in the 
corresponding segment still per- 
sisted. 

3. When horizontal and vertical rec- 
tus tenotomies were combined, eg, in 
simultaneous recession of medial and 
inferior recti, lateral and inferior 
recti, lateral and superior recti, or 
Hummelsheim's operation,” or Jen- 
sen's procedure,” the results were as 
follows: 

When the medial rectus was in- 
volved in this combination of tenoto- 
mies, no appreciable change was seen 
in the nasal part of the iris, ie, in the 
region of the medial ACAs (from the 
medial rectus) (Fig 9 and 11 to 13). 

The filling defect was always seen 
in the region of supply of the involved 
vertical rectus, as mentioned above 
(Fig 9 to 13). 

In Jensen's procedure, in which the 
lateral rectus was involved along with 
the lateral halves of the vertical recti, 
the temporal half of the iris showed a 
considerable delay in the start and 
completion of filling (Fig 11). 

When the lateral rectus was in- 
voived along with the vertical recti 
(page 1394), the temporal sector of the 
iris showed a delayed filling (Fig 10 
and 11). 

Physiological Anatomy of the Blood 
Supply of the lris.—These findings, 
therefore, lead us to suggest tena- 
tively that the usual pattern of the 
circulation of the iris in man is as 
follows: 

1. The nasal half of the iris seems to 
be supplied essentially by the medial 
LPCA, with the medial ACAs (from 
the medial rectus) playing only a 
subsidiary role. 

2. We eannot say definitely what 
role the lateral LPCA plays in the 
supply of the iris. The findings in a 
limited number of patients of the 
present series seem to suggest that 
the lateral LPCA has only a minor role 
in the supply of a small temporal 
sector of the iris. However, a large 
series and further investigation is 
required to obtain any definite infor- 
mation on the subject. 

3. The lateral ACA seems to supply 
only a small temporal sector of the 
iris, most probably along with the 
lateral LPCA. 
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4. Since no superior and inferior 
LPCAs exist in any of the animal ` 
species, including man, the superior . 
and inferior ACAs seem to assume the ` 
major role in the supply of superior © 
temporal (Fig 4) and inferior temporal | 
(Fig 5 to 7) regions of the iris, respec- — 
tively, and much less commonly the . 
superior and inferior (Fig 9) regions. - 

Further studies on a large series of | 
patients are planned to evaluate the . 
results of the present preliminary | 
study. i 
Role of the Major Arterial Circle of | 
the Iris in Establishing Collateral Circu- — 
lation.—It could be argued that the so- . 
called major arterial circle of the iris - 
should be able to compensate for the | 
loss of one or more of the ACAs. In © 
some of the eyes with vertical rectus 
tenotomy, angiograms of the limbal - 
vessels were available; most of them — 
showed filling defects in the corre- 
sponding limbal vessels as well (Fig 4 
to 9 and 11) because that region is 
supplied by the episcleral branches of 
the ACAs (Fig 1, right). In these eyes 
the filing of the limbal and iris 
vessels was usually related, thereby 
suggesting a possible mechanism of | 
delayed filling of the iris vessels in the 
region of a eut vertical rectus. That is, 
the limbal vessels fill through free 
anastomoses with the adjacent vessels __ 
and this produces a retrograde filling 
of the remaining distal segment of the 
cut ACAs via their  episcleral 
branches; the blood then flows via the 
perforating branches to fill the iris 
vessels (Fig 1, right). It is therefore 
possible that extensive extraocular 
muscle surgery associated with de- | 
struction of the episcleral and limbal - 
vessels in the corresponding region | 
may render the eye susceptible to - 
anterior segment ischemia. 

Since the filling delays after tenot- 
omy of the vertieal recti seem to 
persist even months after the tenot- 
omy (Fig 6 and 7), it seems that there 
is no appreciable collateral supply — 
established by the greater arterial 
circle of the iris. In some eyes a part of 
the major arterial circle may lie on the 
peripheral part of the iris?» instead - 
of in the ciliary body. 

These findings suggest that possi- _ 
bly the greater arterial circle of the- 
iris plays only a minor part, or perhaps 
















- none at all, in filling the affected iris 
< segment. Our knowledge about the 
- anatomy of the greater arterial circle 
= of the iris in man is essentially based 
. on anatomical descriptions dating 
'" back at least 125 years with no 



















important new information added 
since then. Moreover, to judge from 
the recent in vivo fluerescein angio- 
graphic studies of the choroid,” the 
morbid morphological vascular pat- 
tern does not always correspond with 
the in vivo circulatory pattern. Also, 
the iris angiographic findings of the 
present study pose new questions 
about the true morphology, distribu- 
ion, and hemodynamics of the 
greater arterial circle of the iris. Defi- 
nite answers lie in a fresh detailed 
nvestigation of the greater arterial 
circle of the iris. 
. How Many Recti Can Be Cut at One 
Operation for Strabismus Without Ex- 
posing the Eye to a Risk of Anterior 
Segment Ischemia?—This question is 
frequently asked. In the literature the 
-. development of anterior segment 
ischemia has been reported after stra- 
~~ bismus surgery involving three or 
four recti," while in only one eye, 
^ tenotomy of the two horizontal recti 
|». produced anterior segment ischemia* 
^o (but this latter patient had chronic 
lymphocytic leukemia that most pro- 
-bably predisposed the eye to ische- 
mia). The occurrence of anterior 
segment ischemia, however, after cut- 
— ting three or four recti is not univer- 
osal; many authors who reported the 
- development of ischemia after these 
<: procedures also emphasized that they 
^. did not see ischemia in other eyes 
after similar procedures. Girard and 
<- Beltranena? stated that children did 
not develop ischemia, while adults 
were predisposed to develop it. Fells* 
reported ischemia in only those 
patients of his series who had carotid 
artery ligation on the opposite side— 
the. ipsilateral carotid artery was 
normal. Von Noorden’ attributed the 
= Ischemia to arteriosclerosis. Jacobs et 
. ab attributed anterior segment is- 
. chemia after recession and resection 
of the horizontal muscles only to 
chronic lymphocytic leukemia. The 
subject has been investigated experi- 
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mentally since 1941 when Leinfelder 
and Black** eut. all the four recti in six 
rhesus monkeys and found evidence of 
anterior segment ischemia in several 
eyes. Girard and Beltranena’ found 
ischemia in three adult rhesus mon- 
keys after cutting three or four recti, 
but none in two infant monkeys, and 
concluded that three or four recti 
should not be cut in adults at one 
operation. 

The present study seems to suggest 
that tenotomy of tke two vertical recti 
combined with the lateral rectus is 
likely to subject the eye to the risk of 
anterior segment ischemia. This is 
further supported by the very high 
incidence of temperal distribution of 
iris atrophy in eyes with anterior 
segment ischemia.-? **^* In our series 
we had patients frem the age of 10 up 
to 64 years and foand no appreciable 
difference in the circulatory differ- 
ence in the cireulazory disturbances 
with age. No doubt arteriosclerosis, 
hematologic and other cardiovascular 
disorders could increase the suscepti- 
bility to ischemia. as is the case in 
other vascular discrders of the eye. 


This investigation was supperted by research 
grant EYO 1151 from the National Eye Insti- 
tute. 

Members of the Vaseular and Strabismus 
Clinies assisted in this study. 

Gloria Smith gave seeretarial assistance. 
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Complications After 
Vitrectomy Through the Pars Plana 


5 Perry, MED;-Gary N. Foulks, MD; Richard A. Thoft, MD; Felipe d Tolentino, MD 


The present study was initiated as 
we became aware of the high inci- 
dence of corneal complications after 
closed vitrectomy. This study was 
started in an effort to determine the 
frequency and exact nature of these 
complications and identify possible 
contributing factors. This communica- 
tion presents a retrospective analysis 
of the corneal complications of 150 
patients who underwent pars plana 
vitreetomy at the Massachusetts Eye 
and Ear Infirmary from January 1974 
to December 1976. 


PATIENT POPULATION 
AND METHODS 


The patient records of the Retina Asso- 
eiates, Boston, provided the basis of this 
study. One hundred fifty cases were 
reviewed, which covered 1974 (36 cases), 
1975 (51 cases), and 1976 (63 cases). All 
cases were selected from the records of the 
same surgeon, on an alternate case basis. 
The follow-up period varied from seven 
months to 3% years. In all patients, the 
pars plana vitrectomy was performed by 
the same surgeon (F.I.T.). 

Patient records were screened for com- 
prehensive parameters. Preoperative data 
included age, sex, ocular diagnosis, asso- 
ciated systemic disease, history of ocular 
disease or surgery, and use of ocular medi- 
eations. The clinical examination of each 
patient was reviewed, and the following 
information was tabulated: visual acuity, 
intraocular pressure, status of anterior 
segment, and type of vitreoretinal disease. 
Intraoperative evaluation included the du- 
ration of the surgical procedure, complica- 
tions, medieations, and whether or not 
lensectomy was performed. Postoperative 
evaluation covered all the parameters of 


. corneal complications, and final visual acui- 


erative complieations, some experi- 
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the preoperative clinieal examination, as 
well as type, duration, and treatment of. 


ty. 
RESULTS 


As shown in Table 1, the median in 
of all patients who were studied 
during the three-year period was 48. 
years. More men than women under- . 
went closed vitrectomy. The most 
common preoperative diagnosis w 
vitreous hemorrhage, followed by d 
betie tractional detachment, mas 
preretinal retraction, and tra 
Other less common causes incl 
Eales' disease (three cases) and; 
tears (four cases). The majority : 
patients had diabetes; the average 
duration of which was slightly more. 
than 20 years. The level of intraocular: 
pressure was within normal limits in 
all cases. Rubeosis was present preop-- 
eratively in six patients. : 

The average duration of the opera- - 
tive procedure was 2.75 hours. Al- 
though no patient had severe intraop- 








enced milder problems, including a 
nicked lens capsule, one each in 1974 - 
and 1975; excessive bleeding, 1974. 
(three), 1975 (five), and 1976 (five; 
and bleeding frem the iris, 1975 (one). - 
Hyaluronic acid was placed on the 
cornea at the beginning of the opera- 
tive procedure in 16 patients. Some - 
type of corneal complication devel. 
oped in five of them (35.7%). Corneal 
epithelium was removed by scraping 
only when it became edematous, 
interfered with visibility. 





















| Preoperative Factors 
Median age, yr 


- Total patients 
Preoperative diagnosist 
















— VH, No. (30) 22 (81) 
‘Trauma, No. (96) (8.3) 


Diabetes, No.; duration, yr 25; 19.4 
" Aphakia, No. (36) o. 


retraction. 













° 1974 
16 (44) 
14 (87.5) 
5/7 (71) 
2/12 (16.6) 
| 53 En 
Sex, M/F} 10/6 


incidence, No. (%) 
Diabetics, No. (%) | 
. Lensectomy, No. (96)* 

Nondiabetics, No. (%)* 










i. Number of complications is indicated for patients who underwent intraoperative cataract 
extraction during vitrectomy. 
i i TNumber of patients is indicated for each sex. 


Table 1.—Preoperative Factors in 150 Vitrectomy Patients 
| Year of Study 


| 1975 


as *Number of patients is indicated for each sex. 
| 4VH indicates vitreous hemorrhage; TRD, traction retinal detachment, MPR, massive preretinal 


Table 2.—Corneal Complications in Certain Groups of Patients After Closed 
Vitrectomy in 150 Patients 


Year of Study 









21 (41) | 
18 (85) 
10/13 (76.7) 
3/18 (16.6) 


12/9 








Overali Rate 










27 (52) 34 (54) 83 (55.3) 
. 5 (9.8) 9 (14.3) 19 (12.6) 
5 (9.8) 8 (12.7) 16 (10.6) 

3 (5.8) 4 (6.3) 10 (6.6) 
32; 22.6 43; 19.5 100; 20.5 
(10 — 16 34 (22.6) 










Overall Rate 
65 (43) 
54 (B3) 

— 23/32 (71.8) 
11/50 (22) 


1975 1976 

28 (44) — 
22 (78.5) 
8/12 (66.6) 
6/20 (30) 


























Table 3.—Corneal Complications After Closed Vitrectomy in 150 Patients 


Corneal Complication 
Epithelial defects 
_ Striate keratopathy 
Filamentary keratitis 
Superficial punctate keratitis 


| Vascularization 
|. Opacities 
. infiltrates 
" Ulcers —— 
, Blood staining 
|. Keratic precipitates 
| | Retrocorneal membrane 


Number of patients is indicated. 


... Corneal complications were present 
in 16 (44%) eyes in 1974, 21 (41%) in 
1975, and 28 (44%) in 1976 (Table 2). 
"These included epithelial defects that 
^ lasted longer than one week and 
epithelial filaments. Striate keratopa- 
thy was considered to be persistent if 
it remained one week after surgery. 
Corneal edema referred to the pres- 
ence of opacification associated with 


1402 Arch Ophthalmol—Vo! 96, Aug 1978 





Year of Study” | 


1976 Total 





increased corneal thickness without 
corneal searring. Vascularization was 
found occasionally, and several other 
complications arose, including infil- 
trates, opacities, corneal ulcers, blood 
staining of the cornea, superficial 
punctate keratitis, keratic precipi- 
tates, and retrecorneal membrane. 

Of the 32 epithelial defects noted, 15 
healed within two weeks, either by use 





of an eye patch or a soft contact lens. 
Seventeen persistent epithelial dè- 
fects lasted longer than four weeks, all 
of which were initially treated with a 
soft contact lens. Ten healed within 
six weeks to six months. A serious 
corneal ulcer with subsequent opacifi- 
cation of the cornea developed in one 
patient. Another patient had a deep 
corneal infiltrate that required inten- 
sive antibiotic therapy for one month. 
In five patients, the affected eye 
became  phthisieal. Approximately 
half (12) of the 25 eyes with persistent 
striate keratopathy developed frank 
eorneal edema. Of the 12, edema 
resolved in six patients, and the 
remaining six needed or received a 
penetrating keratoplasty. Corneal 
vascularization usually occurred as ag 
response to corneal edema, and of the 
seven cases of corneal vascularization, 
four were also in the corneal edema 
group. A superior vascular pannus was 
present in two patients, and perilim- 
bal vascularization occurred in the 
patient with a corneal ulcer. The six 
eases of filamentary keratitis and the 
seven eyes with superficial punctate 
keratitis all healed without serious 
sequelae. Among the patients with 
miscellaneous complications, the three 
who developed corneal opacities did 
not require corneal transplantation. 
However, patients with corneal ulcer, 
retrocorneal membrane, and corneal 
bloed staining, required penetrating 
keratoplasty to permit adequate visi- 
bility of the posterior segment. 

Significant corneal. complications 
affected 17 patients with recalcitrant 
epithelial defects, 12 with corneal 
edema, one with infiltrates, and three 
with miscellaneous complications (cor- 
neal ulcer, blood staining, and retro- 
corneal membrane). Thirty patients 
(20%) had significant corneal compli- 
cations, which resolved eventually in 
16 patients. However, in 14 patients, 
these problems occurred in eyes that 
came to phthisis in five, and in nine 
cases led to varying degrees of corneal 
opacification, which necessitated pen- 
etrating keratoplasty or resulted in 
loss of useful visual acuity (9%). 

The overall complication rate was 
43% for the three-year period. The 
incidence of corneal complications was 
comparable in all three years, despite 
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of diabetics are also less tolerant of 
soft contact lens therapy, which often 
requires six weeks or more of contin- 
uous wear. These findings suggest a 
basic abnormality in the diabetic 
corneal epithelium. Furthermore, a 
persistent epithelial defect must be 
regarded as an ominous sign in the 
diabetic patient, since approximately 
30% of the diabetics in this group 
required further surgery or lost useful 
visual acuity. 

We are currently engaged in a 
prospective study that is focused on 
identifying possible causative factors 
in the development of corneal compli- 
cations in these patients. Careful 
anterior segment examination and 
assay of various biochemical enzyme 
systems of the corneal epithelium are 
being conducted. 

Lensectomy was commonly asso- 
ciated with corneal complications, the 
most frequent being persistent striate 
keratopathy, which was found in 12 
patients. However, significant corneal 
edema developed in half (six), which 
suggested endothelial damage from 
either the irrigating solution or possi- 
bly mechanical trauma from particles 
of lens material. The latter cause 
seems more likely, since preoperative 
aphakia showed no definite tendency 
to increase corneal complications. Re- 
cently, attempts have been made to 
avert this operative complication by 
leaving the posterior capsule intact 
until the end of the procedure. This 
technique is still under evaluation. 

Hyaluronic acid was applied topical- 
ly in 16 patients in an effort to reduce 
epithelial trauma. Complications de- 
veloped in five of these patients, but 
since all 16 were diabetic, this repre- 
sents a decreased incidence for this 
group. However, the small number of 
patients who were involved precludes 
drawing any useful conclusions. 

Corneal complications after closed 
vitrectomy are a major cause of 
morbidity. Patients who undergo this 
operative procedure usually have se- 
vere ocular disease that requires this 





. tion of useful visual acuity. It shou 
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drastic surgical. procedure, which ma 
offer the only opportunity for restora- 


be noted that the high incidence of 
corneal complications is understand- 
able in light of the patient population 
who underwent closed vitrectomy. In 
the majority of instances, these com- 
plications are usually reversible if 
recognized early and properly treated. . 
However, this study points out the 
need for close cooperation between 
retinal and corneal specialists for opti- 
mal patient management. | 
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] . Of 128 cysts diagnosed clinically and 
athologically as epidermoids and der- 
10ids, 12 lesions were discovered that 
iere lined by nonkeratinizing squamous 
pithelium with variable numbers of 
mixed goblet cells. Five lesions did not 
ontain any adnexal structures in their 
jails and were designated as simple 
'onjunctival | cysts; seven lesions addi- 
ionally. displayed appendages in their 
yalls and were diagnosed as conjunctival 
lermoids. - Clinically, this group of 12 
ysts differed from classic epidermoids 
and dermoids by their overwhelming 
ES ‘superomedial location and absence of 
. associated osseous defects. 
^... It is proposed that these nonkeratin- 
-izing cysts represent sequestrations of 
-^-econjunctival-type epithelium, analogous 
_ to the displacements of keratinizing 
.. surface epidermis that are most common- 

ly responsible for the production of 
:elassic epidermoids and dermoids. it is 
^ possible to confuse conjunctival cysts 
. and dermoids with mucoceles. 

(Arch Ophthalmol 96:1404-1409, 1978) 





n view of the fact that orbital 
< 4A dermoids and epidermoids have 
been found in a combined series to be 
the most common orbital tumors of 
 -ehildhood, we were surprised to 
discover that fundamental clinical, 
pathologic, and embryologie distinc- 
. tions among them have long been 
. overlooked. These tumors have been 
^ regarded as embryonic sequestrations 
- of surface epidermis in bony clefts or 
soft tissue processes, and the presence 
. 0f keratinizing squamous epithelium 
lining the cysts and of appendages 
"within the walls of dermoids is consis- 
tent with such an origin. The discov- 
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ery of a "dermoid" of the orbit with a 
nonkeratinizing squamous lining and 
scattered mucus-seereting goblet cells 
led us to review our file material on 
adnexal eysts and to question whether 
or not all of these lesions are of 
surface epidermis origin. We believe 
that we have identified a subgroup of 
adnexal cysts that probably arise from 
enclavements of nonkeratinizing con- 


junctival-type epithelium, in contrast 


to elassie epidermoids and dermoids of 
surface epidermal origin. This report 
consists of a description of the case 
that prompted our review and an anal- 
vsis of 11 other related tumors that we 
subsequently found: 5 lesions lined by 
nonkeratinizing squamous epithelium 
without appendages (simple conjunc- 
tival eysts), and 6 lesions in addition to 
the ease mentioned above that had 
adnexal structures in their walls (con- 


junetival dermoids). All of these cases 


simulated classic epidermoids or der- 
moids either on clinical examination 
or at surgery. 


REPORT OF A CASE 
Clinical History 


A 25-year-old man had the chief 
complaint of swelling of the left upper 
eyelid of many years’ duration (Fig 1). The 
swelling had worsened during the past 
several months. On examination there was 
a fluctuant mass superomedially in the left 
orbit that had produced 5 mm of proptosis. 
The visual aeuity was 20/20 in both eyes, 
motility was full, and the rest of the results 
of the ophthalmic examination were nega- 
tive. Roentgenographic studies of the orbit 
disclosed normal beny contours of the 
orbits with no disparity in size. At surgery 
a smooth yellow mass was encountered 
after entering the orbital septum. The cyst 
was evaeuated of 10 ml of greasy yellow 
contents to deliver ic through the small 
anterior orbitotomy incision. The patient 
has done well postoperatively. 


Pathologic Findings 


Microscopie sections showed a cystic 


onjunetival Adnexal Cysts and Dermoids 


lesion (Fig 2) lined by nonkeratinizing 
epithelium consisting predominantly of a 
double or triple layer of low cuboidal cells 
with intermixed mucus-producing cells 
(Fig 3). In seme areas this lming was 
replaced by epithelioid cells (Fig 4). Hair 
shafts cut in cross section were present 
within the amorphous material in the 
cystic cavity (Fig 5). The wall of the cyst 
displayed sebaceous glands, hair follicles, 
and lymphoid aggregates (Fig 5) surround- 


ing myxomatous material that appeared to 


be extravasated cyst contents. The lining 


was sporadically composed of keratinizing | 
squamous epithelium only on either side of 5 
the infundibular openings of hair shafts. ^. 


(Fig 6). In some sections oncocytic or 
apoerine-type glands were found that 
derived from the cells lining the cyst by 
evagination (Fig 7). The glands nearest the 
lining were composed of the same low 
cuboidal cells; the cells in the glands located 
deeper in the wall had undergone apocrine 
metaplasia with apical snouts. Some of the 
apocrine cells possessed large hyperchro- 
matie nuclei. A few clusters of gland- 
forming cells had a basophilic granular 
cytoplasm (Fig 8) suggestive of lacrimal 
acinar differentiation, but special stains 
could not be performed because this 
feature was present in only a few slides. 


REPORT OF A SERIES 


After appreciating the distinctive ehar- 
acter of the preceding case, a review was 
made of 128 examples of cystic adnexal 
lesions in the files of the Algernon B. Reese 
Laboratory of Ophthalmic Pathology, Ed- 
ward S. Harkness Eye Institute, that were 
classified as epidermoids, dermoids, or 
cholesteatomas. This review covered all of 
the material aecessioned from 1929 to 1977. 
The microscopie seetions of the cases were 
reviewed to test the validity of the original 
diagnosis and specifically to determine 
whether the cyst lining was keratinized or 
nonkeratinized. A total of 12 cases (inelud- 
ing the previous case) were found in which 
the. cyst lining consisted of nonkeratinizing 
squamous epithelium. These lesions were 
divided into five conjunctival cysts and 
seven conjunctival dermoids based on the 
absence or presence, respectively, of 
adnexal structures in the wall (sebaceous 
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Fig 1.—Tventy-siue-year-old man with full- 
ness of sr peror:sedial quadrant of left orbit 
and 5 mr of proptosis. 


units, hai shafts, apocrine glands, lacrimal 
aeini). Case hiswries ard clinica! findings 
were the. reviewed with respect to age, 
sex, duræion o- symptoms, location, and 
displacer=nt amc proptosis. Reentgeno- 
graphic reports and operative reports were 
examine te determine the extent of the 
lesions amd tse presence of osseous 
defects. 


ZLINECAL RESULTS 
Conjanctiva! Cysts 


Five sases were categorized as 
eonjunct-val ysts because of the 
presence of a nonkeratinizing squa- 
meus epithelial liming witheut any 
appenda ces im tae wall. The patients’ 
ages at presenzation were 4, 32, 35, 42, 
and 45 years. Four of the five patients 
were females The right orbit was 
involved _n thr=e cases, and the left in 
two. Symptoms developed from three 
menths & three rears before presen- 
tation; ir three of the five patients the 
symptorrs were present for only a few 
menths. Four ef five lesions were 
located superamedialy and one me- 
dially. The tumers were soft, fluc- 
tuant, amd prciuced a fullness in the 
eyelids withowt proptosis, motility 
disorder,or visal acuity disturbance. 
At operation the cysts were found to 
extend ashort distanee into the ante- 
rior orbi, and im one patient the cyst 
was disccverec to have an attachment 
to the nexa! omb:tal wall. None of the 
patients were eund to have a bony 
defect eEher -n roentgenography or 
at the time of surgery. 


Conjunctival Dermoids 


Seven case. ineluding the one 
reported abov=, were designated as 
conjunctwal eermoics because the 
cyst linisg comsisted of nonkeratin- 
izing sqeamots epithelium with ad- 
nexal stcuetu es in the wall. The 
patients’ ages at presentation were 
15, 16, 17 25, 3«, 37, ard 70 years. Five 
of the seven p_tients experienced the 
onset of symp ems within the second 
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Fig 2.—Bivalved specimen from patient seen in Fig 1 possessed thick wall with 
sebaceous glands (left arrow) and lymphocytic infiltration (right arrow) (hematoxylin- 


eosin, original magnification x 6). 





Fig 3.—Wall of cyst is composed mostly of two or three layers of nonkeratinizing 
squamous epithelium with admixed mucus-producing cells (arrowheads) (hematoxylin- 
eosin, original magnification x 375). 


decade (Fig 9), whereas the remaining 
two patients had the onset of their 
symptoms during the fourth and 
eighth decades. The duration of symp- 
toms ranged from several months to 
more than 60 years (Fig 10); symp- 
toms in most patients developed 
during several years. Five of the 
seven patients were male and all of 


their dermoids occurred within the 
left orbit; the two females had cysts in 
the right orbit. Five of the patients 
had a superomedial cystic lesion, four 
of whom had proptosis (Fig 9); the 
proptosis ranged from 0.5 to 5 mm. 
One of two patients with a superolat- 
eral tumor had proptosis, while the 
other patient's dermoid extended 
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Fig 4.—Partial replacement of squamous lining by epithelioid cells, which rest on 
thickened basement membrane (arrow) (hematoxylin-eosin, original magnification 
x 375). 


Fig 5.—Amorphous contents of cyst and hair shafts cut in cross section (arrows). Wall 
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below displays lymphoid follicles (hematoxylin-eosin, original magnification x 69). 


from a superolateral location in the 
eyelid and anterior orbit into the 
temporal fossa (Fig 10). The last 
patient had a mass in the superior 
orbit in the midline. There was an 
accompanying downward and out- 
ward displacement of the globe in two 
of the four cases with significant 
proptosis (Fig 9). On retropulsion of 
the globe one patient displayed a 
protrusion of a mass with cystic prop- 
erties into the upper eyelid. Ocular 
motility was never interfered with, 
nor was there any evidence of visual 
acuity disturbance. For two patients 
with x-ray film studies available, the 
onl$ finding was enlargement of the 


1406 Arch Ophthalmol—Vol 96, Aug 1978 


orbit. Operative reports were avail- 
able on all cases and there was specific 
mention that no bony defect was 
present in any of the cases. 


PATHOLOGIC FINDINGS 
Conjunctival Cysts 


The average specimen measured 
13 x 8 mm, and was 3 mm in thick- 
ness. The cysts were described grossly 
as thin walled and mieroscopically 
displayed a nonkeratinizing squamous 
lining without adnexal structures in 
the wall. Variations in the epithelial 
lining were often found. Multiple 
layers of nonkeratinizing cells might 
be surmounted by an inner cuboidal 


layer. Mucus-secreting elements (Fig 
11) and cells with apical snouts resem- 
bling apocrine cells were present in 
many cysts. At times the lining 
epithelium evaginated to form glands 
composed of a double layer of cuboidal 
cells. Prominent reactive lymphoid 
hyperplasia in the walls was absent. 
One specimen had cartilage in the 
wall, corresponding to the superonasal 
location of the lesion and represented 
the trochlear cartilage; another su- 
peromedial cyst had a large nerve in 
the wall, probably the supratrochlear. 


Conjunctival Dermoids 


The average specimen measured 
16 x 11 mm, and was 6.5 mm in thick- 
ness. The typical lining displayed a 
double and occasionally multilayer of 
nonkeratinizing squamous epithelium 
with variably intermixed goblet cells. 
The walls contained adnexab struc- 
tures and varying inflammatory reac- 
tion. In all cases the lining cells 
adopted a double layer in large areas; 
the innermost cells often displayed 
apocrine-type snouts. Mucus-secret- 
ing elements were conspicuous in the 
linings of three cases. One cyst was 
remarkable for being lined by both 
nonkeratinizing and keratinizing epi- 
thelium (Fig 12); adnexal structures 
were found only within the wall of the 
keratinizing portion. This lesion was 
located in the superolateral quadrant. 
The lining was mildly acanthotic 
without keratinization in three cases. 
The walls of the dermoid cysts were 
generally twice as thick as those of the 
simple cysts. Sebaceous elements were 
found in six cases, hair follicles in 
three, evaginations of the lining 
forming glandular spaces in three, 
lacrimal gland in one, cartilage in one, 
and peripheral nerve in two (probably 
the supratrochlear nerve). In four 
dermoids the inflammatory reaction 
was mild and nonspecific, while in 
three it was organized into reactive 
follicles. Granulomatous inflamma- 
tion comprised of epithelioid cells and 
multinucleated giant cells was identi- 
fied in the walls of two lesions 
refiecting reaction to extravasated 
cyst contents. An interesting finding 
was that the sebaceous glands and 
hair shafts ran parallel to the wall of 
the cyst, deviating gently to enter the 
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i 6.— my where hair shaft (arrow) enters cyst (infunibular ostium) is lining composed 
of fully keratinized squamous epithelium. Note lobule of sebaceous cells below 
(hematexy in-ecsin, original magnification x 80). 





Fig 7.—3lands with oncocytic and apocrine features are present in wall. Arrow indicates 
pertial tarsformation of low cuboidal cells resembling those of cyst lining into apocrine 
cells. A-rowheacs feature apocrine cells with apical snouts (hematoxylin-eosin, original 
magnification x 17€). 


cystic space obliquely. This indicates 
an element ef pressure within the 
cyst, influencing the eonfiguration of 
the wail .tructures. 


COMMENT 


Orbital epidermoids and dermoids 
are classtied as choristomas because 
they represent displacements of se- 
questretiens ct surface epidermis in 
sites where such tisste elements are 
nct nommally found. Epidermoids are 
cysts lined by «eratinizing epithelium 
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without adnexal structures in their 
walls, while dermoids more completely 
recapitulate the potentialities of the 
surface epidermis by being lined by 
keratinizing epithelium and contain- 
ing adnexal structures such as seba- 
ceous glands and hair shafts in their 
walls. Orbital dermoids typically occur 
in the superotemporal quadrant and 
commonly produce a defect in the 
orbital rim demonstrable on roentgen- 
ographic studies or at surgery.'^ 

The cases that we describe differ 


from classic epidermoids and der- 
moids both clinically and pathologi- 
cally. The deviant clinical features of 
these cysts are their superomedial or 
medial location and the absence of an 
associated osseous defect. Their com- 
mon atypical pathologic characteristic 
is that they are lined by non keratin- 
izing squamous epithelium often in a 
double row with a scattering of 
mucus-producing goblet cells. If no 
other adnexal structures are present 
in the wall, we have designated these 
structures as conjunctival cysts analo- 
gous to epidermoids, whereas if there 
are adnexal structures in the wall, we 
have called these tumors conjunctival 
dermoids. In the dermoids, small areas 
of lining can be composed of keratin- 
izing epithelium, but only surrounding 
the infundibulum of the entering hair 
shafts. Sebaceous glands and hair 
follicles are the most frequently 
observed appendageal structures. 
Glandular units with apocrine-onco- 
cytie characteristies are also common- 
ly present, while lacrimal-type tissue 
was seen only once. Cartilage and 
peripheral nerve may be present in 
the superomedial dermoids and repre- 
sent portions of the trochlear cartilage 
or supratrochlear nerve that become 
entrapped with the walls of the 
cysts. 

The conjunctival cysts differ from 
the conjunctival dermoids in that the 
former are smaller, are apt to be 
located more anteriorly in the orbit, 
fornices, or eyelids, and do not 
produce as much displacement or 
proptosis as the dermoids. Besides 
containing adnexal structures in their 
walls, the conjunctival dermoids have 
thicker walls than the cysts and are 
more likely to display evidence of 
mural inflammation. Leakage of the 
more irritating contents of the con- 
junctival dermoids probably provokes 
an inflammatory reaction in the walls 
that leads to aggravation of the symp- 
toms. It is our opinion that the 
conjunctival dermoids are develop- 
mental anomalies because of their 
early presentation (second decade), 
longer duration of symptoms (years), 
and fuller expression of differen- 
tiating potentialities. The simple 
cysts occurred most commonly in the 
fifth and sixth decades and exhibited 
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Fig 8.—Nests of cells with basophilic granular cytoplasm (arrows) resemble lacrimal 
gland acini (hematoxylin-eosin, original magnification x 375). 





Fig 9.—Fifteen-year-old boy with conjunc- 
tival dermoid had downward and outward 


displacement of left eye and 4 mm of 
proptosis of several years’ duration. 


la 









Fig 10.—Seventy-yeer-old man had full- 
ness of outer aspect of right upper eyelid 
since childhood. There was no proptosis, 
but mass had doubed in size and had 
extended into temple region during year 
before presentation. Cyst was partially 
lined by keratinizing and nonkeratinizing 
squamous epithelium. 


Fig 11.—Portion of simple conjunctival cyst lined by mucus-seereting goblet areas. Note 
insubstantial cyst wall (hematoxylin-eosin, original magnification x 240). 
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shorter periods of symptomatology 
(months); while some of these might 
be developmental lesions, in the 
absence of any solid evidence we are 
inclined to regard them as acquired 
lesions. They nonetheless should be 
regarded as spontaneous or idiopathic 
cysts, inasmuch as there was no ante- 
cedent history of surgery, trauma, or 
inflammation.* 

A review of the dermatologic,’* 
otolaryngologic, and neurologic liter- 
ature'"'' fails to disclose any cysts 
oecurring in the skin, oral cavity, or 
CNS with the characteristies of the 
dermoids that we have presented 
here. All of the dermoid cysts in these 
other sites are lined by keratinizing 
epithelium; other types of cysts lined 
by nonkeratinizing epithelium do nof 
have adnexal structures in their walls. 
Likewise, an informal poll of sever- 
al experienced dermatopathelogists 
failed to lead to the discovery and any 
eutaneous cases identical to our own. 
The one structure that can obviously 
aceount for the unique occurrence of 
periocular dermoids with nonkeratin- 
izing squamous linings and admixed 
mueus cells is the conjunctiva. The 
càruncle is an excellent example of 
where nonkeratinizing, mucus-pro- 
ducing conjunctival epithelium is ca- 
pable of producing adnexal structures 
in the form of lacrimal gland tissue, 
sebaceous glands, and hair shafts. All 
these structures were found within 
our conjunctival dermoids. We would 
therefore like to suggest that the 
present group of dermoids represent 
sequestrations of conjunctiva or con- 
junctival anlage rather than seques- 
trations of surface epidermis. The 
sequestrations probably occur inde- 
pendently of bony suture lines in view 
of the absence of osseous defects in 
this group of lesions; they may be the 
result of excessive evaginations of 
forniceal or caruncular epithelium. 
The lateral dermoid that was a "com- 
bination cyst” lined by keratinizing 
and nonkeratinizing squamous epithe- 
lium may have originated from tran- 
sitional epithelium that was equipo- 
tential with respect to conjunctival or 
epidermoid differentiation. 

Of 128 file cases of epidermoids and 
dermoids, 12 were lined by nonkera- 
tinizing squamous epithelium. Con- 
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ent seen in Fig 9. Arrow indicates transition from 
ksratinizing to noakeratinizing squamous epithelium (hematoxylin-eosin, original magni- 
fication =35). 


junctiva. cysts and conjunctival der- 
moids us acceunt for about 10% of 
what hase been diagnosed previously 
as epidermoic: or dermoids. The 
nenkera_inizing lining may be misin- 
terpreted as a sign o? a mucocele. We 
arme awere o: at least three cases 
outside this series in which this 
problem nas developed. Complete in- 
tagratioa of the clinical, roentgeno- 
graphic, and pathologic findings 
should onviate such as problem. 

In a mucocele there is an obligatory 
beny de ect that is totally absent in 
conjunctival evsts and  dermoids. 
There a-e several pathologic clues as 
well tha ought te protect against this 
misdiagaosis. Ehe presence of seba- 
esous glands and hair follicles in the 
wall of ihe est shculd suggest the 
diagnose of a conjunctival dermoid 
rather han a mucocele, for these 
structures are net present in the 
latter, .thouzha salivary-gland-type 
accessor- glands may be seen in the 
walls ot mucoveles. The linings of 
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conjunctival dermoids generally do 
not contain many mucus elements and 
the cells lack apical cilia, both of which 
are common to the respiratory epithe- 
lium of mucoceles. Apocrine changes 
are more likely to be observed in 
conjunctival cysts and dermoids than 
in mucoceles. Some of our conjunctival 
dermoids displayed a partial replace- 
ment of the lining by epithelioid cells, 
a feature commonly found in the 
dermoids but not routinely encoun- 
tered in mucoceles. Finally, examina- 
tion of the cystic contents is impor- 
tant, for hairshafts cut in cross section 
may be identified in the conjunctival 
dermoids, whereas these structures 
will not be present in mucoceles. In a 
random plane of section through a 
dermoid, it is possible for these hair 
shafts to be present only within the 
cystic contents in the absence of iden- 
tifiable adnexal structures in the 
wall. 

The management of conjunctival 
cysts and dermoids is quite satisfying 
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because they can be easily separated 
from surrounding structures due to 
their lack of firm attachments and to 
their anterior location. Preoperative 
diagnosis is possible if one thinks of a 
conjunctival cyst or dermoid in the 
setting of a medial or superomedial 
cystic lesion without an osseous 
defect. It is possible for a bowing or 
thinning of the medial orbital wall to 
occur without a true lytic defect; in 
conjunctival cystic lesions the bowing 
should be concave with respect to the 
orbit, whereas in the case of mucoceles 
the bowing should be convex toward 
the orbit. 


This work was supported by the Zelda Radow 
Weintraub Foundation, New York. 
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| Clinical TORT 


" The « cases ot 29 patients. aged 20 
years. or less with orbital inflammatory 
pseudotumor were studied retrospective- 
y. There was no sex predilection, 
although. the left orbit was involved twice 
ften as the right. Patients typically had 
abrupt onset of periocular pain, early- 
norning swelling, chemosis, conjunctival 
nd extraocular muscie injection, propto- 
sis, : a palpable. mass, and extraocular 
2 motility disturbances. Visual acuity was 
x usually . only mildly affected at onset. 

















c Forty-five percent of patients had or 


* subsequently developed bilateral orbital 
Be involvement in the absence of notable 
_ systemic diseases. Papilledema and iritis 
. , were seen in 35% and 28% of patients, 
.. respectively, particularly in bilateral 
|. cases. All cases responded to steroids, 
_ but bilateral disease was the most apt to 


_ become steroid dependent. Permanent 


_ functional impairments were seen most 
_» commonly in patients who had alternating 
: =- recurrent bilateral disease or who under- 
-went surgical exploration. 

| «Arch Ophthalmol 96:1410-1417, 1978) 


TM [ )seudotumor refers to a space- 
^. occupying inflammatory lesion 
within the orbit that clinically simu- 
lates a neoplasm.'^ The term has also 
“been loosely applied to the following: 
- lesions with clinically unsuspected but 
pathologically identifiable loeal eauses 
(eg, bacterial, fungal, and parasitic 
causes or a foreign body); orbital 
inflammatory changes coexistent 
ith a systemie disease (Graves’ 
sease, Riedel’s struma, Wegener's 















peer for publication Oct 4, 1971. 


. From the Algernon B. Reese. Tabs s 


Ophthalmie Pathology, The Edward S. H arkness 
Eye Institute, New York. 


a Reprint requests to The Edward §. Harkness - 
|. Eyesnstitute, Box 57, New York, NY 10032 (Dr 


Jakobiec). 


© 1410 — Arch Ophthalmol Vol 96, Aug 1978 





Idiopathic Inflam 


nulomatosis, tuberculosis, sarcoid- — 
sis, and periarteritis nodosa); and 
Se ere: inflammation une a 
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neoplastic core (lymphangiomas and 
hemangiomas, lacrimal gland tumors, 


and ruptured dermoid cysts). We have 


restricted ourselves here to those idio- 
pathic, purely crbital lesions in which 
all of the above local or systemic 
causes have been excluded. We have, 
however, included :nflammations in- 
volving the superior orbital fissure 
and its environs {the Tolosa-Hunt 
syndrome) as a pseudotumor variant. 

Children are known to be affected 
by orbital pseudotumor, ‘** yet how 
pediatric pseudotumor may differ 
clinically and pathclogically from its 


adult counterpart has not been delin- - 
eated clearly nor has been the subject 


of a comprehensive investigation. Es- 
pecially in this age group, in which 
orbital tumors may be aggressive and 


lethal and in which pseudotumor is not. 


considered commonly in the differen- 
tial diagnosis, the urgency to establish 
a diagnosis often precipitates poten- 
tially harmful surgical intervention. 
In this commurication, we attempt to 
describe the clinical features of pedi- 
atric pseudotumor, to isolate the clin- 
ical variables that influence the prog- 
nosis for visual acuity, motility, and 
proptosis, and to determine the opti- 
mal management of this frequently 
persistent condition. In a subsequent 
report, the results cf diagnostic stud- 
ies (radiographs,  ultrasonograms, 


computerized tomograms) and patho- 
logie studies will be presented. 


SUBJECTS AND METHODS 
The 29 patients included in this study 


were aged 20 years er less and were seen 
during a 26-year period. They were gener- 


ally healthy, with routine pediatric ill- 


nesses unrelated to their orbital inflamma- 
tory episodes unless otherwise specified. 
Twenty-seven patients were treated at 
The Edward S. Harkness Eye Institute, 


matory Orbital 
seudotumor in Childhood 


and two were seen at the Indiana Univer- 
sity Medical Center. Biopsies were per- 
formed in 16 cases, and the remainder of 
the patients were treated without biopsy. 
The diagnosis was based on hospital 
records and physicians’ office files. Eighty- 
four charts were reviewed, and patients 
with any associated systemie diseases were 
excluded. Skull x-ray films, tomogramis, 
sinus and optie canal views, ultrasono- 
grams, mercury scans, angiografns, and 
computerized tomographie scans were re- 
viewed when available, and follow-up data 
were obtained by contacting directly either 
the referring physician or the patient. 
Correlations were done manually, with the 
exception of combinations of symptoms 
and clinical signs, which were analyzed by 
computer program. Of the 26 patients with 
follow up, 19 have been observed for 242 
years or more, and five for at least 18 
months. The remaining seven have been 
followed up for less than 18 months. 


RESULTS 
Clinical Characteristics 


Two hundred twenty-seven cases of 
biopsy-proved pseudotumor on file in 
The Algernon B. Reese Laboratory of 
Ophthalmic Pathology were reviewed; 
15 cases occurred in individuals aged 
20 years or younger. One other patient 
with biopsy-proved pseudotumor was 
seen at the Indiana University Medi- 
cal Center. This yields an incidence of 
6.6% (15/227) of biopsy-proved pseu- 
dotumors occurring in children at the 
eye institute, indicating that, while 
not inconsequential in the young, the 
disease is predominantly one of older 
patients. 

In our series of 29 patients, 19 were 
female and 10 were male. Of 26 
patients in whom racial background 
could be determined, 20 were cauca- 


sian and six were black. The youngest 


patient in the series was 3 years old; 
Table 1 summarizes the age distribu- 
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-tion of affecter patients. 

Nine patierts were initially af- 
fected an the righ and 17 on the left; 
three patients 5 ad simultaneous bilat- 

j eral i involvemea: at presentation. Bi- 
ba teral ca developed in four 
ients whee: wore initially affected 
| rig de and in six patients 
— who were initi iy affected on the left 
side. Twelve of the 13 bilaterally 
affected patiemts had a particularly 
severe ferm @ the disease, with 
multiple recgrrences alternating from 

one orbit io te other. 
cs had one episode; 


Seven pate 
sever mere cad two episodes; five 





























patients aac three episodes; and ten 
had fcur er more episodes. One 








patient hzs kad 12 episodes during the 

. ten years after enset. Patients with 

bilateral disease were the most apt to 
have numereus recurrences. 

Symptoms seem initially are listed 

in Tabe 2 m cecreasing order of 

frequency. Eat:ents generally did not 

complain of sisal loss, which instead 

was determined only on physical 

maton. OF those patients who 

Meses ye swelling (Fig 1, left and 

right sever tad characteristic morn- 

| xacerbatücns with remission dur- 

fay. Of the 20 patients with 

; iat had mitis verified on phys- 

. jeal examination Only half of the 

patients witagqyzotophobia had demon- 

strable iritis. "The most frequent 

ne cf symptoms appear in 























E _ Initial anc recurrent flare-ups of 
gete rwere often accompanied 

de sr F toms, occurring in 15 

d the series). In Table 4 

are Istee the more common constitu- 

hi eomplamts. Five of the six 
iw nausea and vomiting 
vempanyig photophobia. 
tumcr aitacks often followed 
id eestemic disturbance; six 
pare-ups of their prob- 
r respiratory tract 
y. Four of these dated 
i" symptoms immedi- 
ar URI, one a week 
: E e a month later. Six 
i tey fever, and five had 
; " Pri by grece although only 
enës ef 13 who had sinus 
performed had documented 
osse Curing € pseudotumor episode. 
ur patents had otitis media within 
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two weeks preceding the appearance 
of their orbital symptoms. Three 
patients had associated severe emo- 
tional upsets near the onset of their 
symptoms; which provoked the other 
is not entirely clear. 

Eight patients’ pseudotumors came 
to medical attention following trau- 
ma: three within two days of onset, 
one within a week, and two within a 
month and a half following the 
trauma to the eye. Two patients had 
had strabismus surgery, one 14 years 
prior to the onset of pseudotumor and 
the other five years previously, and 
each had some residual strabismus. 
One patient had had a lymphangioma 
removed 14 years prior to onset of an 
orbital inflammation in the contralat- 
eral eye. Four patients had pets, two 
of which were sickly. One patient 
from Honduras had sickle trait, and 
one patient had positive stool test for 
ova and parasites, but no accompany- 
ing peripheral blood eosinophilia. 

On physical examination, 24 pa- 
tients (80% of our series) had exoph- 
thalmos (Fig 2). Twenty-five eyes 
were involved, including one patient 
with bilateral disease at onset. Of the 
patients measured for exophthalmos, 
10 had a mild degree of proptosis (1 to 
3 mm), 12 had moderate (4 to 7 mm), 
and 3 had severe exophthalmos, rang- 
ing from 8 to 30 mm. Of the six 
patients with a single unilateral 
episode, four had initial exophthal- 
mos; eight of ten of those with 
multiple unilateral episodes and ten of 
13 of those with bilateral disease had 
some proptosis on presentation. With- 
in the particularly severely affected 
subset of 12 patients with persistent 
and recurrent alternating disease, 
nine had proptosis. 

Nineteen patients (70%) had motili- 
ty disorders. Three of six patients 
with single unilateral disorders, 6 of 
10 with multiple unilateral disorders, 


and 10 of 18 with bilateral disorders 


had extraocular muscle involvement. 
Among those most severely affected 
patients, seven of 12 with recurrent 
alternating episodes (including three 


patients suffering more than eight 


episodes) had extraocular muscle in- 
volvement. All patients in the latter 
two categories had multiple extraoc- 
ular muscle involvement and four of 


seven patients with recurrent alter- 
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Dias sides and motility problems 
had total ophthalmoplegia. 

Fifteen of the 19 patients with 
motility disturbances had some loss. of 
elevation. Fifteen patients also dis- ` 
played limitation of abduction, 11 had : 
decreased abduction, and seven were | 
unable to depress the eye. Seven | 
patients were in fact affected with a . 
total external ophthalmoplegia; no . 
patient had loss of depression as an - 
isolated defect. Thirteen patients in . 
all suffered multiple-component ex- 
traocular motility disturbances. l 

Of 27 patients for whom visual 
acuity data were available, 12 had 20/ | 
20 vision at onset of the disease.. 
Fifteen (53%) suffered visual acuity 
loss either during the initial or recur- 
rent episodes. Eight patients suffered - 
bilateral visual loss, but three of these . 
were too young to record anything - 
more accurate than a bilateral subjee- 
tive acuity loss. Seven patients had a - 
unilateral deficit. The specific visual . 


acuities at onset and the greatest B 
loss are 
summarized in Tables 5 and 6, respec- ES 


degree of visual acuity 


tively. 


Five of six patients with a single ^ 
unilateral episode had and maintained 
20/20 vision; the sixth was too young 
determined. =- 
accurately. Of the ten patients with... 
multiple unilateral episodes, half were 


to have visual acuity 


seen initially with impaired vision. 
Five of 13 patients with bilateral 


involvement had bilateral visual acui- — 
ty loss; three additional patients with = 
had loss of = 
acuity in only one eye. Of the 12 with ^. 
persistent recurrent alternating dis- 


bilateral involvement 


ease, seven patients exhibited some 
acuity loss. 
In Tables 7 and 8 are listed, in 


decreasing order of frequency, other |. 
important ophthalmologic findings. In 
this group of signs, a combination of 
conjunctival injection and chemosis < 
(Fig 3) was the most prominent ` 
finding (55%), following the previous-  . 
ly deseribed signs of proptosis (80%) =- 
(70%). As 
distinguished from chemosis, five pa- 
tients also had engorgement of the -> 
vessels overlying the rectus muscle .. 


and motility disorders 


insertion (Fig 4). Half of the 16 . . 
patients with external injection. h i 
visual loss: five during their init 
episode and three others subseque 



























ps during the course of their disease. All 


13 patients with displacement had an 
> element of downward displacement 
^ (Fig 5). Five had purely downward, 
-. four downward and nasal, four down- 


à ward and temporal. Of the palpable 
-. masses in 13 patients, eight were 


. predominantly lacrimal, although 
three of these were also multifocal in 
the superior quadrants. Two masses 
: were located beneath the superonasal 
rim, and three were under the midsu- 
 perior orbital rim. 

© While no patients with a single 
unilateral episode and only one of ten 
with recurrent unilateral episodes had 
iritis, seven of the 13 bilateral cases 
had documented cells and flare in the 
anterior chamber. Two of the four 


(e patients with iritis had decreased 
acuity at presentation; the other two 
: had 20/20 at onset, but subsequently 


experienced a visual loss. 
Papilledema (Fig 6) ranged in 
severity from slight blurring of the 


" margins in five patients, mild to 
moderate blurring in two patients, 2 


to 3-diopter elevation in 2 patients, 
and 5 to T-diopter elevation in one. 
One patient with absent venous pulsa- 


© .tions had retinal hemorrhages and 


exudates as well. 

Four patients had total painful 
ophthalmoplegia, consistent with a 
Tolosa-Hunt picture. However, one of 
these patients had a lateral canthot- 


omy that disclosed a thickened, rub- 


.bery muscle cone, without a discrete 
mass; no biopsy material was obtain- 
able because of the depth of the 
lesion. 

Objective systemic signs included 


— fever and lymphadenopathy in four 
. patients. Two patients had fevers of 
©- unknown origin immediately preced- 
-. ing the onset of their episodes. One 
patient had a zygomatic exostosis 
— suggestive of fibrous dysplasia. 
Combinations of intraocular and 
^. extraocular signs appear in Table 9, 
> and combinations of signs and symp- 
— toms appear in Table 10. 

= . Family history was remarkable in 
5. that one patient with painful ophthal- 


2 moplegia had a sibling and a cousin 


j with medial rectus myositis and simi- 
lar symptoms (Behrens and Chavis, 


personal communication), and had a 
hyperthyroid mother. One patient 
with a fever of unknown origin had a 
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brother who simultaneously developed 
an acute, self-limiting febrile illness. 
One patient had a strong family 
history of glaucoma, and another had 
an uncle with muscular dystrophy. 


Prognosis According to Laterality 


One Unilateral Attack.—The clinical 
pattern that offered the most useful 
prognostic guidelines was laterality. 
Generally, patients with a single 
unilateral episode fared better than 
those with either multiple unilateral 
or bilateral flare-ups. Of the six chil- 
dren in the single unilateral attack 
category, only one patient had persis- 
tent visual acuity impairment, which 
was impossible to assess objectively 
because of the patient's age. Two of 
the four patients affected by prop- 
tosis had mild residual exophthalmos, 
and two of three patients with motili- 
ty disturbances had persistent defi- 
cits. However, one of these patients 
had had strabismus surgery 14 years 
previously and returned to his base- 
line strabismus on resolution of his 
inflammatory disease. No patient in 
this category had iritis. 

Multiple Unilateral Attacks.—Of ten 
patients with multiple unilateral epi- 
sodes, three had persistent acuity loss; 
one was too young to allow accurate 
measurements. Half of the patients 
with exophthalmos had some residua, 
one of these having a stationary 
deficit and the other three showing 
improvement but nct to normal. There 
were no permanent changes in the 
extraocular muscle function in this 
group, and only one had iritis, which 
completely subsided. The average 
number of episodes was 3.7. 

Bilateral Cases.—Thirteen patients 
had had inflammation of both orbits 
at some time in the course of their 
illness. Only one patient had a single 
bilateral episode, while the rest had 
multiple or recurrent episodes. Among 
the eight patients in this category 
who had suffered visual acuity loss, 
five were left permanently impaired. 
Three of ten with proptosis had 
persistent exophthaimos on follow-up, 
but only two of the ten with motility 
disturbances remained strabismic. Bi- 
laterally involved individuals had on 
the average 4.7 episodes, or at least 
one more episode than the most 
severely affected patients with uni- 


lateral disease. The bilaterally in- 
volved patients had particularly unfa- 
vorable outcomes. Patients with bilat- 
eral recurrent alternating disease, 
alternating from three to ten times 
from one orbit to the other, experi- 
enced more severe visual acuity loss 
and greater degrees of residual prop- 
tosis. For example, they were more 
likely to exhibit total external oph- 
thaimoplegia and were more likely to 
suffer exophthalmie and strabismic 
residua. Three patients with bilateral 
involvement were noteworthy in that 
they had had nine to ten episodes 
during their five- to ten-year follow- 
up period. 


Prognosis According to 
Ophthalmic Signs 


Patients with papilledema at any 
time during their inflammatory epi- 
sode were more apt to have bilateral 
orbital involvement (5/10) than those 
without (5/19). Of the five patients 
with papilledema and visual acuity 
loss at any time, four had residual loss. 
By contrast, seven of 17 patients 
followed up without papilledema suf- 
fered acuity loss, four of whom finally 
reverted to normal. One other had 
perioptie surgery with considerable 
manipulation in the apical area, and 
one was a toddler with an unquantifi- 
able deficit. | 

Of the seven patients with papil- 
ledema who were extensively ob- 
served, four had residual proptosis; in 
the group with normal nerveheads, 
five of 15 affected had persistent 
exophthalmos. Motility disorders were 
more likely to be transient in the 
papilledema group; only one of seven 
patients observed with papilledema 
had residua, whereas three of ten in 
the group with normal dises remained 
strabismic. Patients with papilledema 
were only slightly more likely to 
suffer a greater number of episodes: 
3.8 vs 3.4 in those without papil- 
ledema, or an index of recurrence of 
2.1 vs 1.23, respectively. Patients with 
papilledema were at a statistically 
higher risk of having iritis (60% vs 
10.5% in patients without papil- 
ledema). E 

Patients with iritis were the most 
severely affected. All eight patients 
had bilateral orbital inflammation 
and five had bilateral uveitis. While 
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Fig 1.—This 8-year-old boy had progres- 
sive lid aac camjunctival swelling during 
two-month period. During nine years of 
follow-up, he ^as had ten episodes of 
recurrent disease, alternating from orbit to 
orbit and. on two occasions. accompanied 
by granulematous anterior uveitis. 





Fig 2.—Th*ee millimeters of proptosis with 
lid swelling anc palpable superior orbital 
mass occurred at presentation in this 13- 
year-old cid who subsequently experi- 
enced four unilateral recurrent episodes. 





Fig 3.—Messive chemosis at presentation 
in an 8-year-old'girl, who eventually devel- 
oped bilateral cisease. 


four had 20/20. five of the seven with 
seria! physical examinations had a loss 
of acuity at some time, and four of 
these suffered residual losses as 
severe a: 20/100 in two eyes. In 
contrast, the iritis-free group, consist- 
ing of 2) individuals, included ten 
patients who maintained 20/20 vision 
throughout. Tae remaining seven pa- 
tients without iritis and with follow- 
up data had suboptimal acuity at some 
time (no worse than 20/30), three of 
whom kad residual impairment, 
though tc a lesser degree than those 
patients with iritis. Aside from one 
patient with 20/200 vision after peri- 
optic surgery, the maximum degree of 
impairment in the noniritis group was 
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Fig 4.—Pain on eye movement was 
accompanied by vascular engorgement 
over lateral rectus muscle (arrow). 


20/30. Neither residual proptosis nor 
motility changes were prevalent in 
the iritis group. Patients with iritis, 
however, appeared particularly prone 
to recurrences, the average number of 
episodes being 5 vs 3.5 in patients 
without iritis. 

Motility disturbances offered little 
in the way of prognostic signs. 
Patients with total external ophthal- 
moplegia or multiple extraocular mus- 
cle involvements had approximately 
the same degree of residual proptosis 
and residual acuity impairment as 
patients without substantial motility 
disorders. 

Exophthalmos had seemingly little 
effect on either acuity at onset or 
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Table 1.—Patients' Ages at 
Onset of Symptoms 


Age, yr No. of Patients 


0-2 


3-5 
6-8 
9-11 





Table 2.—First Symptoms 


No. (96) 
of Patients 

Swelling 27 (93) 
Pain 20 (69) 
Ptosis 12 (42) 
Photophobia 8 (28) 
Proptosis 7 (24) 
Mass 6 (21) 
Diplopia 6 (21) 
Erythema/warmth 6 (21) 
Pain on motion 6 (21) 
Phonophobia 1 (4) 


Table 3.—Frequency of 
Combined Symptoms 


No. of 
Patients 


Pain and swelling 20 
Swelling and ptosis 
Pain and ptosis 

Pain and photophobia 


Swelling and proptosis 
Swelling & erythema 

Pain at rest and with motion 
Pain and proptosis 

Ptosis and proptosis 
Diplopia and mass 
Proptosis and mass 


— — WA OC! O) O» - qo 


Table 4.—Constitutional 
Symptoms * 


No. of Patients 


Headache 
Vomiting 

Sore throat 
Anorexia 
Abdominal pain 
Lethargy 
Weight loss 





*In 15 patients. 


prognosis for ultimate vision. No 
correlation could be discerned be- 
tween visual acuity and location of a 
mass if present. Although operative 
approach had no bearing on the 
outcome, the one patient whose acuity 
markedly deteriorated postoperative- 
ly had had perioptic nerve inflamma- 
tion with considerable intraoperative 
manipulation of the apical orbital 
structures. 


Our data indicate that the' 16 
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Fig 5.—Right proptosis with downward 
displacement of globe caused by palpable 
mass in lacrimal gland region. 





Fig 6.—Mild papilledema in patient with 
bilateral recurrent alternating pseudotu- 
mor, who suffered bilateral visual acuity 
loss and became steroid dependent. 


Table 5.—Visual Acuity at 
Onset of Attacks* 


20/20 
20/25 
20/30 


20/40 


20/50 

20/60 

20/100 

20/200 

10/200 

Too young to measure 
Total 


*Includes bilateral cases and measured acuity 
at onset of recurrences. 


patients who had had biopsies were 
more likely to suffer residua than the 
18 patients who were treated medi- 
cally. While the same proportion of 
patients in each of the operated and 
unoperated groups had residual acuity 
loss, the degree of impairment in the 
group without biopsy was milder (20/ 
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Table 6.—Greatest Degree of 
Visual Acuity Deficit During an 
Attack * 


20/20 
20/25 
20/30 
20/40 
20/50 
20/60 
20/100 
20/200 
10/200 
Too young to measure 
Total 


*Includes available data for bilateral and 
recurrent attacks. 


Conjunctival injection 
and chemosis 
Displacement 
Palpable masses 13 (45) 
Ptosis 12 (42) 
lritis 8 (24) 
Tenderness 7 (24) 
Erythema/warmth 
Pupillary involvement 


16 (55) 
13 (45) 


Pain on motion 
Rectus venous 


engorgement 
Enlarged blind 
spot or scotoma 
Scleritis 
Episcleritis 
Abnormal opticokinezic 
nystagmus 
Segmental iris atrophy 
Loss of color plate 
discrimination 
Lower lid discoloration 


Table 8.—Intraocular Signs 
No. of 
Patients 


Papilledema/ papillitis 10 (35)* 















Retinal striae 6 (22)* 
Transient exudates 2 
Retinal hemorrhages 

(transient) 1 
Disc pallor 1 
Retinal venous 

engorgement 






Absent venous pulsations 
Posterior pole cataract 
Congenital drusen 







*Percent. 


25 for four eyes, 20/30 one, 20/100 
one) than in the group with biopsy 
(20/30, 20/40, 20/190, 20/200 in two 
eyes, 10/100 in one). Patients who had 
biopsies performed had a higher 
percentage of permanent exophthal- 
mos (48% vs 20% in those without 
biopsies) and of a greater degree (4 





Table 9.—Combinations of 
Intraocular and Extraocular Signs . 


Exophthalmos and 

visual acuity loss 
Visual acuity loss 

and motility changes 
Palpable mass 

and exophthalmos 
Exophthalmos 

and papilledema 
Visual acuity loss 

and injection 
Visual acuity loss 

and papilledema 
Mass and EOM 

involvement* 
Mass and displacement 
Mass and visual acuity loss 
Visual acuity loss 

and displacement 
Visual acuity loss 

and iritis 
Mass and papilledema 


*EOM, extraocular muscle. e 


Table 10.—Combinations Qf 
Signs and Symptoms 


Swelling, pain, 
exophthaimos 
Pain and motility 
disorders 
Pain, motility disorders, 
displacement 
Pain, injection, 
papilledema 
Pain, exophthalmos, 
swelling, and mass 
Subjective and objective 
mass 
Proptosis by history 
and on examination 
Diplopia and EOM 
disorders 
Pain and photophobia 
Motility disorders and 
pain on motion 
Photophobia, pain, 
and injection 
iritis and photophobia 
Visual acuity loss 
and photophobia 
Diplopia and displacement 
Pain, swelling, injection, 
exophthalmos, mass 
Diplopia and mass 
Pain on motion 
and displacement 
Pain on motion, 
EOM changes, 
and displacement* 





*EOM, extraocular muscle. 


mm for those with biopsies vs 2 mm 
for those without). Motility distur- 
bances, when they occurred, were 
more profound than in the group with- 
out biopsy. Conventional complica- 
tions directly related to the surgical 
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. procedure wera minimal; only one 
E ara witty - exioptic and apical 
| manipuistos s saterod immediate and 
| anent posi muscle imbalance, 
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Ti <urgery for revision of a 
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ca of her laerimal gland. 


neiysis of Therapy 


Respense t» radiotherapy was dis- 
appointag m the two patients fol- 
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the au ier not at all Eleven 
icrwont an antibiotic trial. 
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a. symptoms and con- 
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o qpazents were treated 
Seventeen were 
cmsfuly with prednisone 

alone, «iih dre urvatic results—often 
complete re: luti on within 24 to 48 
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patient cox d io^ improved to nor- 
, mal duming “ares episodes with com- 
bined ve o^ ent bioties and predni- 
ctiers had been on 
her buto] therapy without 
repense amtil steroid therapy 
sosec.. One hundred per- 
vents treated exhibited 
«ament of signs and symp- 
minis ration of prednisone. 
26 sati mis with pain, 14 had 
| disi relin | and two noted some 
slight impreverent. Eighteen of 19 
with ori tal swe lm g had total resolu- 
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were followed up, only three had 


temporary unilateral deficits ranging 
from 20/30 to 20/50; one patient had a 
permanent deficit, that of 20/200 
vision following peripapillary sur- 
gery. 

Of 16 patients with extraocular 
motility involvement, nine had com- 
plete and the remainder at least 
partial recovery following prednisone 
treatment, all dramatically within a 
24-hour period. Of six patients fol- 


lowed up, with total external ophthal- 


moplegia, four had absolutely no 
residua. Slight muscular imbalance 
remained in two patients, one of 
whom had had strabismus surgery 14 
years previously. 

Pretreatment exophthalmos in a 
group of 17 patients (18 eyes) ranged 
from 2 to 30 mm of protrusion. 
Following treatment, nine eyes had no 
residual proptosis, 8 had 2 mm, and 1 
had 4 mm. Though nine ultimately had 
at least a mild persistence, 15 of the 17 
showed some immediate improve- 
ment. The other two essentially 
remained unchanged. Shrinkage of a 
palpable mass was appreciated in 
seven of eight prednisone-treated pa- 
tients, with complete resolution in 
five of these. Five of eight patients 
with papilledema had reversion to 
normal—one additional patient 
showed some improvement. Two pa- 
tients showed no improvement, and in 
one of these, iatrogenic prednisone- 
induced pseudotumor cerebri was 
deemed responsible. Additionally, 
eight of the prednisone-treated group 
were steroid dependent, two of whom 
were Tolosa-Hunt variants. There 
seemed to be no correlation between 
starting dose and dependency, or 
starting dose and minimum effective 
maintenance dose. 

Generally, patients were begun on a 
schedule of anywhere from 10 to 100 
mg of prednisone per day. The four 
patients with the Tolosa-Hunt syn- 
drome required from 20 to 100 mg/ 
day as a starting dose. There was a 
tendency to relapse below 10 mg in 
one patient with Tolosa-Hunt syn- 


drome, below 80 mg in another, and 


below 30 mg in the other two. Five 
other patients who did not have the 
syndrome were dependent on 5 mg/ 
day, one on 15 mg every other day. No 
relationship seemed to exist between 


Pediatric Orbital Pseudotumor—Mottow & Jakobiec 


| therapy and schedule for success 


therapy at all. 


at onset. Of the biopsy material of this 
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starting dose of prednisone (within 
the range of 10 to 100 mg/day) and 
rapidity of clinical response, nor did 
the minimum effective starting do: 
seem to serve as an index for length. of 


weaning off steroids. Patients req 
ing high initial doses tended — 
require more prolonged treatmen 
with increased likelihood of reeme 
gence of symptoms if tapered too 
rapidly. These patients generally were 
affected. bilaterally with. iritis and 
papilledema. - | 

One caveat must be heeded in | the 
interpretation of response to therapy. hs 
Of the 29 pediatric patients observed, 
suffering 105 episodes in all, sponta- - 
neous remission occurred in 12 after. 
one or more episodes without any 











COMMENT 


Strictly localized idiopathic inflam- 
matory orbital disease has been ài 
appreciated as a significant form of 
orbital pathology i in adults, ^ but little - 
attention has been devoted to this 
entity in the pediatric age group, 
whieh in this report encompasses all 
patients affected aged 20 years or less 


condition on file in The Algernon B. 
Reese Laboratory of Ophthalmic Pa- 
thology, covering a 26-year period, 
6.6% of 227 patients were found to be 
20 years of age or younger. This inei- 
dence is somewhat lower than that 
reported in other series: among Blodi 
and Gass’ 140 eases! and Henderson's 
37 orbital pseudotumors, ? 169 oc 
eurred in eaeh series in pavens 20 
years of age or younger. 

The youngest individual in Henda 
son's series? was 13 years of age, while 
in that of Blodi and Gass,’ th 
youngest was 8. In our series th 
youngest patient was 3 years ol 













Table 12.—Incorrect Clinical 
Diagnoses 


5 Hyperthyroidism 
Blood dyscrasia 













: Rhabdomyosarcoma 
. Hemangioma 

^ Meningioma 
«Cellulitis 

` Cavernous sinus 

-. thrombosis 

is Neuroblastoma 
opie nerve glioma 
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a total of 14 of 29 patients (50%) were 
less than 11 years of age. Idiopathic 
inflammation of the orbit is therefore 
to be expected with an equal frequen- 
ey in the first and second decades. 
Male and female subjects were simi- 
larly affected, but we found that the 
: left orbit was twice as eommonly 
. affected as the right, a finding estab- 
- lished. by Henderson and Farrow? in 
. allage groups. The basis for this left 
. orbital predilection is unknown. 
The clinical diagnosis or suspicion 
Ü of pediatrice orbital pseudotumor 
- should be possible in a high percent- 
. age of cases, if the entity is borne in 
. mind and if its distinctive clinical 
features are sought. Patients gener- 
~ ally do not complain of decreased 
visual acuity, but rather come to 
„< medical attention because of the rela- 
A tively abrupt onset of pain, proptosis, 
.  perioeular swelling, conjunctival injec- 
= tion, and chemosis. The periorbital 
3 swelling is characteristic in being 
^" worse on arising in the morning and 
improving throughout the day. Ex- 
traocular motility disturbances are 
ommon early in the course of the 
disease. Elevation and abduction are 
ost severely affected. A superior 
orbital mass was palpable in 45% of 
our. patients and often caused down- 
ward displacement of the globe as well 
3 as proptosis. Iritis (present in one 
! quarter of cases) is particularly help- 
ful when encountered, and should not 
‘be seen in noninflammatory orbital 
= conditions. 

— There are three ways in which pedi- 
> atric pseudotumor differs significant- 
= ly from adult pseudotumor. First, 
. among adults it is generally believed 
that bilaterality indicates a systemic 
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disease, such as Graves’ disease or 


vasculitis, whereas 45% of the patients 


in our series had bilateral disease at 


sometime in the-ceurse of their illness, 
and these patients never developed 
any signs of a systemic disorder. 
Second, the development of iritis, 
which at times may be quite florid 
with keratitic precipitates indicating 
“granulomatous iritis,” has not been 
reported previously in adult orbital 
pseudotumor. Third, trauma was an 
intriguing antecedent event in eight 
patients, in four d eun the trauma 
preceded orbita! inflammation within 
one week. Alt though children are 
constantly experiencing trauma, it is 
hard to dismiss the preceding trauma 
in these cases, but it is also difficult to 
understand how it is implicated in the 
disease. The sharec feature with adult 
pseudotumor is the association of 
systemic malaise.” Among the chil- 
dren, there was frequently evidence of 
headache, vomiting, sore throat, an- 
orexia, abdominal pain, lethargy, and 
weight loss. Mamy experienced a 
preceding upper respiratory infection, 
sinusitis, otitis media, or bouts of hay 
fever. | 

The overall clinieal pattern fell into 
essentially three groups. Patients 
with a single unilateral attack (6/29) 
faired better with respect to visual 
aeuity, although quite surprisingly 
proptosis and motility disturbances 
were apt to be persistent in over half 
of these cases. A more common 
pattern, however, was multiple at- 
tacks, and the seeond major clinical 
eategory was eomposed of patients 
with multiple unilateral attacks (10/ 
29). Of these patients, one half had 
residual exophthalmos, although sur- 
prisingly none had permanent extra- 
ocular motility dysfunctions. Iritis, 
which will be discussed below, was 
present in only one of these patients. 
The most omincus category was 
constituted of the bilateral cases, 
consisting of 13 patients. Only one 
patient had a singile bilateral episode, 
while all the others had multiple or 
recurrent episcdes. One particularly 
severe subset of patients, whom we 
refer to as having recurrent alternat- 
ing disease, develeped from three to 
ten episodes; they experienced the 
most severe degree of visual acuity 
loss and a greater degree of residual 











| proptosis. Three patients had nine to 


ten episodes in a five- to ten-year 
follow-up. These patients were the 
most likely to have papilledema and/ 
or iritis. 

Bilateral involvement developed in 
50% of patients with papilledema or 
papillitis (seen in 35% of our cases) at 
any time during their inflammatory 
disease, and four of five of these 
patients who displayed decreased acu- 
ity eventually suffered permanent 
visual deficits. Such patients were also 
apt to have residual proptosis. Iritis, 
however, was the most telling single 
finding with respect to long-range 
residua. With the exception of one 
patient, all seven of the eight patients 
with iritis had bilateral disease, and 
five of the seven patients with bilat- 
eral iritis had some permanent loss of, 
visual acuity. In contrast to the 
patients with papilledema, the pa- 
tients with iritis were less apt t have 
residual proptosis, although these lat- 
ter patients were particularly prone to 
recurrences. 

There were several important nega- 
tive correlations in this study. Exoph- 
thalmos per se did not correlate with 
decreased visual acuity, nor did 
extraocular motility disturbance cor- 
relate with other parameters of the 
disease. Indeed, the extraocular motil- 
ity disorders frequently cleared up on 
treatment. Papilledema seemed to 
indieate only inflammation immedi- 
ately around the optic nerve without 
extensive spread into the orbital 
tissues, since extraocular motility dis- 
turbances were not significantly dias 
ent within this group. 

Patients who had biopsies were 
more likely to suffer serious residua 
from their disease, frequently display- 
ing permanent decrease in visual - 
acuity and persistent proptosis, or 
extraocular muscle pareses and re- 
strictions. Of the 16 patients who had 
biopsies, 43% had residual proptosis, in 
contrast to 20% of the patients 
without biopsies, and the degree of 
proptosis was greater. Motility distur- 
banees were also more profound when 
they occurred. The patients with biop- 
sies appeared to be a random group, 
since they initially did not manifest 
more severe disease in terms of papil- 
ledema, iritis, or bilaterality. 

The Tolosa-Hunt syndrome has 
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vitz involvement of all 
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From the point of view of clinical 
differential diagnosis (Table 12), or- 
bital cellulitis can usually be ruled out 
by normal sinus x-ray films. The most 
common malignant primary orbital 
tumor of childhood is rhabdomyosar- 
coma. This lesion typically is seen 
superonasally, in contrast to pseudo- 
tumor, which is usually palpable either 
superotemporally or under the midor- 
bital rim. Inflammatory signs are not 
substantial in  rhabdomyosarcoma, 
and papillitis and iritis are absent. 
Hypocycloidal tomography may dis- 
close subtle signs of bone destruction 
in half the cases of rhabdomyosar- 
coma, while this finding is absent in 
pseudotumor. A ruptured dermoid 
can cause considerable differential 
diagnostie difficulty, because the re- 
lease of the cyst's irritating contents 
can produce acute inflammatory 
signs. This lesion is more apt to be 
centered superotemporally without in- 
traocular or deep orbital inflamma- 
tory signs, and an orbital x-ray film 
may disclose a bony defect in the orbit 
wall at the site of the dermoid seques- 
tration. Perhaps lymphangioma is the 
primary intraorbital condition most 
likely to be confused with pseudotu- 
mor, because the abrupt formation of 
blood cysts may cause signs of inflam- 
mation and proptosis in these chil- 
dren. Intraocular inflammation once 
again will not be present, and roent- 
genographic studies may disclose en- 
largement of the orbit, and ancillary 
diagnostic studies, such as ultrasonog- 
raphy and computerized tomography, 
should disclose the presence of a 
partially cystic mass. Among metas- 
tatic lesions, Ewing’s sarcoma and 
metastatic neuroblastoma can cause 
an abrupt, hemorrhagic, and fulmi- 
nant exophthalmos that at times 
simulates an orbital cellulitis, but 
roentgenographie studies will often 
disclose destruction of the orbital 
bones, and attention to other sites 
within the body will disclose the 
presence of the primary tumor. 
Graves’ disease (endocrine ophthal- 


Pediatric Orbital Pseudotumor—Mottow & Jakobie 





plegia. J Neural Sci 11:243-256, 1970. 


































opaty), Which might be expectec 
be a serious mimicker of pseudotum 
fortunately tends not to prod 
important amounts of proptosis in tl 
pediatric age group, being characte 
istically a disease of middle-age 
women; furthermore, the abrupt onsi 
of pain with early motility distur- 
bance is atypical in Graves’ ophtha - 
mopathy. 

While not the purpose of this pape 
it is important to indicate that th 
findings to be outlined in the second 
report further alleviate any clinical 
uncertainty about the nature of the 
disorder. Both ultrasonography and 
computerized tomography disclose in- 
flammation around the optie nerv 
and at the sclera and thickening of the 
extraocular muscles, which are not the 
typical features of primary orbit 
neoplasms. Also, the existence : 
peripheral blood eosinophilia in eight 
patients, correlating with presence of 
eosinophils in the orbital biopsy spec- 
imens, is another simple diagnost 
test result that points up the inflam 
matory nature of the orbital disease. 
Patients with Tolosa-Hunt variant 
may also have elevated antinuclear 
antibody 1 titers. : 
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T The. oculocardiac reflex. is described 
i s the triad of bradyoadia, nausea, and 
les oF w pressure. on or 


oles with t plósig, and from traction on 
. the retractors of the lower eyelid in three 
. ot 11 patients with entropion. To our 
"knowledge, this is the first documentation 
| eliciting this reflex by stretching the 
1uscies of the eyelid. Electrocardiogram 
vonitoring for early recognition of these 
ases, and the availability of an intrave- 
line with atropine for prompt treat- 
nt are strongly recommended. Careful 
pulation: ‘of the upper and lower 
lid retractors. and preoperative atro- 
i therapy. may help to reduce the inci- 
e of this reflex. 
Arch 1 Ophithulino! = 1418- 1420, 1978) 








schner and Dagnini first. described 

the oculocardiac reflex in 1908. 

-the a, this. reflex has been the 
ect of many reports. ‘Commonly 
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described as the result of pressure on 
the eyeball, the reflex consists of the 
triad of bradyeardia, nausea, and 
faintness. 

The afferent are of the reflex 
travels to the brainstem by way of the 
ophthalmie division of the trigeminal 
nerve. These impulses pass through 
polysynaptie pathways in the reticular 
formation to the visceral motor nuclei 


of the vagus nerve. The efferent limb - 


of the reflex is the vagus nerve to the 
heart. The most common cardiac 
response is bradycardia; however, 


nodal rhythm, atrioventrieular block, — 
bigeminal rhythm, or even cardiac 


arrest may oceur secondary to this 
reflex during eve surgery. 

Although the oculocardiac reflex 
may oceur at any age, it is said to be 
more frequent in children and young 
adults. The refiex is also believed to be 
more pronounced in persons under 


general anesthesia than in those in 


the conscious state. 

.A considerable number of condi- 
tions have beer described as eliciting 
the reflex. Direct pressure on the 
globe is one stimulus that can initiate 
the reflex. For centuries, this treat- 
ment was used to stop attacks of 
paroxysmal atrial tachycardia, which 
appears to be the only benefit the 
reflex is capable of conferring. 

The oculocardiae reflex is particu- 


larly bothersome for squint surgeons. 
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A study? of 62 patients demonstrated 
that traction on the lateral or medial - 
rectus muscles produced ECG changes | 
in 82%. The reflex oecurred in the 
absence of hypoxia and hypercarbia 
and was more frequent with traetion 
on the medial rectus muscle than with 
traction on the lateral rectus. In 
another study,’ the cardiac rhythm of 
strabismus patients was monitored 
during surgery, and ECG changes 
were found in two thirds of the 
patients. The following lists the 
previously described stimuli respon- 
sible for eliciting the oculoeardiae 
reflex: 


Known Causes of Oculocardiac Reflex 
1. Pressure on the globe 
. Traction on extraocular muscles 
. Acute glaucoma 
. Orbital hematoma 
. Retinal attachment operation 
. Intraocular injection | 
. Severe injury to the eye or orbit 
8. Intermittent. exophthalmos secondary 
to vascular malformations 


BS 
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To our knowledge, there are no 
documented cases of the oculocardiae | 
reflex that have been elicited by 
manipulation of the eyelid muscles. 
One text? includes "traction on the 
extraocular muscles including the 
levator palpebrae superioris” with a 
list of. other causes; however, no refer- 
ence could be found for this state- 
ment. | 


- Blepharocardiac Reflex—Anderson 
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B, Inferior oblique muscle. 
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The present paper records eight of 
47 cases of patients in whom the oculo- 
cardiae refiex oecurred during manip- 
ulation of the retractors of the eyelids. 
The levator palpebrae superioris is the 
skeletal muscle retractor of the upper 
eyelid The analogeus muscle in the 
lower eyelid is the capsulopalpebral 
head ef the inferior rectus. 

Durng 35 ptosis operations, an 
oculocirdiacreflex was noted to devel- 
op in ive patiemts when traction was 
placed on the levator aponeurosis 
during repair of aponeurotic defects 
or adwancemen? of the aponeurosis. 
During 11 entropion procedures, three 
patients experienced this reflex when 
tension was placed on the retractors of 
the lower eyelid during repair of the 
retractor detects (associated with) 
entropson. All of these operations 
were performed under local and topi- 
cal anesthesia obtained as follows: 
Several drops o? tetracaine hydrochlo- 
ride were pizeed in the conjunctival 
eul-de-sac. One to 2 ml of lidocaine 
hydrochloride with  1:100,0$0 epi- 
nephriae sulfate was injected subcu- 
taneously after marking the incision 
site. A description of a typical case 
follows. 


REPORT OF A CASE 
A T-year-«.d woman with bilateral 
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Fig 1.—Lower eve id as shown atretractor repair for entropion. A, 
Disinserted retraetor (capsulopalpebral head of inferior rectus). 








Fig 2.—Same eyelid as Fig 1 after forceps placed tension on 
disinserted retractor (A) and inferior oblique muscle had been 


cleaned (B). Note tension transmitted to inferior oblique muscle 
by way of attachments of Lockwood's ligament. 


entropion and cataracts was referred for 
entropion repair prior to cataract surgery. 
On the morning of surgery, she was given 
20 mg of meperidine hydrochloride and 10 
mg of diazepam intramuscularly, one hour 
preoperatively. 

Using the standard skin approach for 
retractor repair, the retractors were 
explored and a disinsertion was noted. The 
patient’s blood pressure had been stable at 
130/70 mm Hg; her pulse rate was 80 beats 
per minute and regular. When tension was 
placed on the retractors of the lower eyelid, 
the pulse rate slowed to 40 on the ECG 
monitor, and the blood pressure decreased 
to 70/40 mm Hg. The patient experienced 
an uneasy sensation of faintness and 
nausea. On release of tension on the retrac- 
tors of the lower eyelid, all these signs and 
symptoms slowly disappeared. 

The operation was resumed, but when 
gentle traction was placed on the retrac- 
tors, the patient’s symptoms returned. At 
this point, her blood pressure fell to 60/30 
mm Hg and her pulse rate again dropped to 
40 beats per minute. Severe nausea neces- 
sitated undraping the patient in the middle 
of the procedure. Administration of 0.4 mg 
of atropine sulfate intravenously rapidly 
relieved the symptoms. The surgery was 
completed without further event, and the 
patient had no postoperative problems. 

This history is typical of the reactions of 
these patients. 


COMMENT 


Hypotensive episodes in older pa- 


tients with cardiovascular problems 
carry considerable risk. Therefore, to 
recognize the situation early and treat 
it appropriately is extremely impor- 
tant. Prior to recognition of this cause 
of the oculocardiac reflex, no ECG 
monitor was used. In two cases, the 
patients’ symptoms were misinter- 
preted as being due to inadequate 
anesthesia or sedation. Increased se- 
dation, repeated local anesthesia, and 
administration of antiemetics only 
made the patients’ conditions worse 
and led to vomiting. If the patients 
had not been healthy individuals, the 
outcome might have been less than 
satisfactory. 

It is not unusual for traction on the 
skeletal portion of the retractor mus- 
culature to elicit the oculocardiac 
reflex when one considers the anato- 
my of these structures. Embryologi- 
cally and phylogenetically, the levator 
palpebrae superioris has split com- 
pletely from the superior rectus, but 
its origin, nerve supply, and orbital 
course closely approximate those of 
the superior rectus. Considering this, 
one might suspect that traction on the 
levator would elicit the oculocardiac 
reflex. 

The skeletal portion of the retrac- 
tors of the lower eyelid has not devel- 
oped, either embryologically or phrylo- 
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p MNA to the degree of the leva- 
~ tor. This portion remains as a slip off 
< the inferior rectus muscle known as 
. the capsulopalpebral head of the 
. inferior rectus. Traction on this head 
-transmits force directly to the inferior 

























ri ctus musele, as well as to the 
inferior oblique muscle by way of the 
tachments of Lockwood’s ligament 
g land 2). One might, therefore, 
pect this reflex to occur as frequent- 
rom traction on the retractors of 
ywer eyelid as from direct trac- 
on on these extraocular muscles. 
‘Much has been written about the 
prevention and control of the oculocar- 
diac reflex. The reported results of 
attempts to prevent the reflex often 
disagree. Preoperative intramuscular 
atropine, intravenous atropine, and 
trobulbar anesthesia have been 
used. Recommended also have been 
operative intravenous atropine, gall- 
amine, and retrobulbar anesthesia. 

. When one evaluates these stud- 
ies’? individually, one can draw 
various conclusions as to the most 
effective agent. However, if these 
. Studies are considered collectively, the 
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treatment. Certainly, 


picture is confusing; one author may 


recommend atropine rather than ret- 
robulbar anesthesia, while another 
author's findings indicate the opposite 


bar anesthesia and atropine, either 
preoperatively or during surgery, are 
useful in controlling the oculocardiac 
reflex. Which agent is more effective 
remains a subject for debate. 

All of the patients in the present 
study were older than 16 years of age. 
All the blepharocarciac reflexes were 
controlled by the intravenous admin- 
istration of 0.4 mg of atropine during 
the operation and by relieving tension 
on the retractors. To use retrobulbar 
anesthesia to contro! this reflex in our 
patients has net been necessary. It is 
preferable not to use retrobulbar 
anesthesia. The advantage of working 
on the retractors cf the upper and 
lower eyelids under local anesthesia is 
that the patient retains the ability to 
retract and protract the eyelids. This 
is very helpful in identifying the 
retractors and determining the proper 
height and contour of the eyelid. 

In a more recent series of 41 cases 
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both retrobul- 


of surgery on. the eyelid retractors 


(which is not included in this study), 
0.4 mg of atropine was administered 
intramuscularly before operation in 
an attempt. ei ither to. obliterate or to 
minimize the blepharocardiac reflex. 
We noted this reflex to occur in only 
two of these 41 procedures. In our 
recent series, we have also attempted 
to be more careful. regarding our 
manipulations of the lid retractors. 

It. is important. to be aware that 
eyelid surgery may produce the oculo- 
cardiac reflex, which is caused by 
tension on the eyelid retractors. The 


release of traction and the intrave- 


nous use of atropine will control this 
phenomenon. To increase the amount 
of sedation or analgesia may be harm- 


ful Recommended are ECG moni- — 
toring for early recognition, and ar 
available intravenous line with atro- 


pine for treatment in all such cases. 
The preoperative use of atropine 


appears to decrease the Íneidence of. 


this reflex. 
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s in whom infectious 


T bacterial flora of the healthy 
conjunctiva and eyelid has been 
found to be remarkably constant 
throughout the world.' Uniformly and 
irrespeetive of age, sex, and season, 
these studies report the most preva- 
lent organisms to be Staphylococcus 
epidermidis, S aureus, and diphthe- 
roids. To our knowledge, a comprehen- 
sive study has not been done to show 
if and how this flora is altered in the 
severely burned patient. 

Because of its large volume of 
patients, the US Army Institute of 
Surgical Research (USAISR) provides 
an optimum setting for such a study. 
Asch et al^? have shown that ophthal- 
mie problems that are related to burn 


injury are common and are often a 


cause of substantial morbidity. In 
1400 patients admitted to the 
USAISR during the years 1963 to 
1968, 104 (7.5%) had ocular complica- 
tions. In the immediate postburn peri- 
od, the more commonly cited ophthal- 
mological problems were conjunctival 
inflammation, corneal burns, corneal 
ulcers, and corneal perforations. Since 
these complications are not life 
threatening, they are often over- 
looked by the burn eare team until 
they are well advanced. 

The frequency of these complica- 
tions is not surprising when one 
considers the drastic alterations oc- 
curring in the normal defense mecha- 
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patients was placed in one of three major 





he severely Burned Patient 
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 nisms of these critically ill patienti: 


Changes in their metabolic and i immu- 
nologie status, infections at other E 
sites, and alterations in the normal LP 
corneal-conjunctival-eyelid anatomi- —__ 
cal relationship undoubtedly all playa | 
contributing role. Since routine cul- > 
turing of the conjunctiva has not been 
performed on. these patients, we = 
wondered what role, if any, an altera- CHE 
tion of the conjunctival flora played in 
the development of these complica- GUT 
Bons ER 
SUBJECTS AND METHODS - ÁB 
Fifty-three patients admitted to the : E 
USAISR in a four-month period were pura 
examined by one of the investigators as ^. 
soon after admission as was possible. = 
Following ocular examination, each of the 


























groups depending on the extent of burn ; 
involvement (Figure). J 

Group 1 consisted of 14 patients with 
thermal burns who had no facial or initial 
ocular involvement. Group 2 was made up 
of 30 patients with facial burns who had no: 
initial ocular involvement. Group 3 con- 
sisted of nine patients who had. conjuncti- 
val and corneal burns in conjunction with - 
their facial burns. Table 1 shows the age 
and sex distribution, the percentage of 
total surface burns, and the survival rates _ 
of persons in these three groups. : 

A fourth group was formed by ten 
patients in whom late ocular complications 
developed (Table 1) This group inch 
eight patients who initially had no a 


problems, but in whom preterminal expo- 
sure keratitis (two patients) or lid contrac- 
tures with secondary exposure keratitis 
(six patients) developed during the post- 
burn course. Group 4 also included two 
group 2 patients in whom corneal burns 
progressed to infectious corneal ulcers. 

At the time of initial ophthalmological 
examination, a conjunctival specimen for 
culture and sensitivity was obtained from 
each eye. A moistened sterile cotton swab 
was passed back and forth twice in each 
lower fornix, carefully avoiding the eyelid 
margin and eyelashes. The swab was 
replaced in the media (modified Stuart’s 
transport media made of 1% sodium glyco- 
phosphate, 0.1% sodium thioglycolate, and 
0.01% calcium chloride) and then sent to the 
laboratory for inoculation. Routinely, the 
specimens were planted on enriched blood 
agar, eosin-methylene blue agar, thioglyco- 
late broth and Sabouraud’s media. 

Biweekly conjunctival cultures were sub- 
sequently taken from each eye until the 
patient was transferred to the convales- 





Control Group, 
No Facial Burns 


Facial but 
No Orbital Burns 


cent ward, where weekly cultures were 
obtained. In selected cases, simultaneous 
swabs were taken from the skin of the 
eyelids. Concomitant cultures were rou- 
tinely being taken by the staff of the 
USAISR from other sites including blood, 
skin, wound, respiratory tract, urine, intra- 
venous sites and the surrounding environ- 
ment. Because ef positive cultures else- 
where in the bedy, these patients were 
invariably receiving antibiotics for sys- 
temic effects. Topical chemotherapy was 
usually administered to the burns of the 
skin, most commonly in the form of sulfa- 
diazine silver (Silvadene Cream). 

Initial ocular therapy depended on the 
group assignment of the patient. Although 
most (74%) of the patients were admitted 
to USAISR within 24 hours of the burn, 14 
of the patients were not transferred until 
some time later in their course. The latest 
transfer took place on the thirteenth post- 
burn day. Since it had been accepted prac- 
tice to instill prophylactic antibiotic oint- 
ment into the eyes of patients with severe 


Later Ocular 
Complications 


Facial and 
Adnexal Burns 


Four major groups of burn patients. 













No. of 
Group Males 
Group 1 12 
Group 2 
No ocular medications 8 
Lacri-Lube ointment 11 
Neosporin ointment 
Group 3 





Gentamicin 
ointment and 
bacitracin ointment 














Table 1.—Clinical Data, Survival, and Group 4 Evolution of the Three Groups of Burned Patients 


6-41 (25) 








21-53 (33) 
0.5-75 (28) 






58-95 (71) 


35-81 (59) 
19-95 (50) 


facial burns, many of the patients were 
receiving a polymyxin B sulfate-neomycin 
sulfate-bacitracin zinc (Neosporin) oint- 
ment when first seen by us. When it 
appeared advantageous to provide the 
patient with an ocular lubricant, this medi- 
cation was continued. 

Patients in group 1 received no ocular 
medications. Eight of the 30 patients in 
group 2 were continued on the Neosporin 
ointment four times a day. The remaining 
patients in this group were given either a 
bland ocular ointment (Lacri-Lube) four 
times a day (13 patients) or no ocular 
medications (nine patients). No attempt 
was made to keep the conjunctiva sterile. 
The patients were continued on these 
regimens unless signs of ocular complica- 
tions developed, at which time the patients’ 
regimens were shifted to appropriate anti- 
bioties as dietated by the results of the 
sensitivity tests. 

Because of the corneal epithelial defects 
present in the patients in group 3, topical 
broad spectrum antibiotics were immedi- 
ately instituted. The most frequently used 
regimen was one in which we hourly alter- 
nated gentamicin sulfate and bacitracin 
ophthalmic ointments combined with ocu- 
lar patching when practical. Appropriate 
antibiotics specifically effective in vitro 
were substituted when conjunctival cul- 
tures and sensitivity tests revealed orga- 
nisms resistant to the current ocular medi- 
cations. 

Severe eyelid burns were a constant 
accompanying complication of ocular 
burns. Because of special difficulties in 
patching these patients, we placed soft 
contact lenses in seven eyes of group 3 
patients. Topical 0.5% chloramphenicol 
solution was instilled every eight hours, 
and balanced salt solution was given hour- 
ly. 

Cultures and sensitivity tests deter- 
mined the choice of ocular antibiotics in the 
patients of group 4. Patients with expo- 
sure keratitis were treated with soft 


No. of Patients 


No. of Age Range, Total Surface Evolving to 
Females yr (Mean) Burn, % (Mean) Group 4 Survival (%) 
2 0.5-75 (32) 19-65 (35) 1 (1)* 12/14 (86) 
1 11-42 (21) 19-89 (52) 1 6/9 (66) 
2 7-52 (26) 25-70 (47) 3 8/11 (73) 


2/8 (25) 







4/9 (44) 
32/53 (60) 


*Parentheses indicate patients where exposure keratitis was pretermina! rather than determined on basis of lid contractures. 
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. Bandage lenses until lid releases could be 
performed. The (id releases were done in 
the manner deserbed by Silverstein and 
* c af the epitushal cefects invelving the 
- ernea were seJsiderel infectieus, speci- 
miens for eulure and sensitivity testing 
* Oy seraping the anesthe- 

&.5'5 procaine hydrochlo- 
s ie selation) defect or ulcer 
^C margins with x. sooled, previously flamed 
platinum io uo dita were transferred 
@azar, thioglycoiate broth, 
eiabouraud's apar p id chocolate agar at 
the bedside, Ia adition, two clean slides 
D were smeared and stained by the Gram and 
. Giemsa methortis. The results of the above 
0 procedures defemmined the selection of 
. picai, subcomaneccical, and systemie anti- 
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» JA total of 525 conjunctival cultures 
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25.0% (7) 


3.696 (1) 


14.396 (4) 


receiving the Neosporin ointment. 
Gram-Negative Organisms 


A striking increase in the number 
of eyes harboring Gram-negative or- 


ganisms and particularly P aerugino- 


sa was observed in each of the groups. 
Three species that are rarely isolated 
from the conjunctiva, Enterobacter 
cloacae, Klebsiella pneumoniae, and P 
aeruginosa, were found in 18%, 15%, 
and 34% of the conjunctivae, respec- 
tively. With the exception of the 
development of three infected corneal 
ulcers in two patients with corneal 
burns who were harboring Pseudo- 
monas as part of their conjunctival 
flora, no deleterious effect on the eye 
was noted from the presence of these 
organisms. In eleven of the fifteen 
eyes in which superficial punctate 
keratitis developed secondary to expo- 
sure, P aeruginosa had been present 
prior to this occurrence. Despite the 
defects in the corneal epithelium and 
the presence of a potentially devastat- 
ing pathogen, all of these eyes did well 
following selection of appropriate an- 
tibiotics and the elimination of cor- 
neal exposure. The remaining eyes 
showed no signs of ocular inflamma- 
tien and developed no sequelae. 

A relatively high incidence (7%) of 
Candida albicans was also observed, 
particularly in those patients receiv- 
ing broad spectrum antibiotics. All 
three of the infected corneal ulcers 
subsequently yielded C albicans as a 


Table 2.—Culture Results of Individual Eyes by Treatment Groups 















Group 1, Group 2, Group 2, 
28 Eyes 18 Eyes 26 Eyes 
No Ocular No Ocultar Lacri-Lube 
Treatment Treatment Ointment 
42.996 (12) 33.396 (6) 23.196 (6) 


44.4% (8) 


11.196 (2) 


5.6% (1) 


27.896 (5) 23.1% (6) 
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Group 3, 
Group 2, 18 Eyes 
16 Eyes. m 
MM Gentamicin, oe reg 
Neosporin Bacitracin Subtotal, 
Ointment Ointments _ 106 Eyes. 


6.3% (1) 
68.896 (11) 







62.5% (10) 





























































late isolate. Although these cor 
were resistant to re-epithelializa 
conjunctival and corneal eulture: wW 
negative on preterminal and postmo: 
tem studies. The latter specimen 
were obtained within one hour follow 
ing death. Histologic sections on a 
three corneas failed to demonstrat 
either bacteria or fungi. | 





Eye and Body Flora 


It became apparent that the flor: 
recovered from the conjunctiva. re 
flected “what was being recoveret 
from other parts of the body. When a. 
conjunctival flora shift occurred, 
was often possible to correlate it witl 
a similar shift elsewhere. A retrospec 
tive analysis | by phage typing for both 
P aeruginosa and S aureus revealed 
that such a parallel change had indeed 
occurred. Strains identical with those 
recovered from the conjunctiva of the 
eye appeared concurrently in some 
other sites. This was most dramatical. 
ly illustrated by several patients in 
whom serial conjunctival cultures: con- 
sistently yielded P aeruginosa. Ph; 
typing revealed conjunctival str 
shifts that occurred simultaneou 
with an appearance of an id 
strain of P aeruginosa in other: 
and fluids of the body. 


Culture—Negative Eyes 


Twenty-seven (25%) of the 196 eyes 
failed to yield bacteria on. se al 
cultures. In group 1, four eyes o in 

















































255% (27) 


17.1% (2) — 
35.8% (38) - 


11.196 (2) 



























27.8% (5) 
66.7% (12) | 








0.0% (0) 






































two patients had a total of 23 3 consecu- 


; Neither patient was receiving antibi- 
. oties for systemic effects during a 
majority of the samplings. Several 
urprising and disturbing findings 


of 18 eyes were culture-nega- 
This was twice the frequency of 
observed i in group 1 patients who 
no facial burns. When topical 
Lube - was used, six (23%) of the 
6 eyes. studied were culture-negative, 
le none of the eyes treated with 
porin ointment were sterile to 
culturing methods. This was in 
i rp contradistinetion to the eyes of 
roup $ patients receiving topical 
bacitracin and gentamicin ointment 
jn which 66% of the eyes were culture- 
gative. 





COMMENT 


The ophthalmic literature relating 
| the co ictival flora is enormous 
but consistent. Almost all reports 
show a typical bacterial pattern: S 
bon epidermidis and Corynebacterium 
.. predominating, followed by S aureus, 
P a ae bacilli, and streptococ- 
G: Although S epidermidis was the 
-most frequent conjunctival organism 
Ud recovered i in burn patients not receiv- 
ing ocular antibioties, it was not found 
in the preponderance (68% to 9595') 
reported in normal conjunctivae. This 
reduction may be explained by the 
seemingly negative influence of colo- 
zation of the conjunctiva with more 
athogenic organisms. As would be 
xpeeted, topical antibiotics: reduced 
incidence of recovery of 5 epider- 
dis even further. Fahmy and co- 
rorkers’ have shown that the fre- 
jency. of diphtheroids i is Substantia 












tively negative conjunetival cultures. - 


ccürred in group 2 patients. When |. 
ven. no ocular medications, five 
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ly. nasi in the presence of S 
epider idis, ` while S aureus and, 
Gram-negative organisms were found 
more frequently in its absence. This, 
however, does not explain the conspic- 








 uous absence of diphtheroids in cul- 


tures studied here. Inadequate cultur- 


ing techniques seem an unlikely. 


explanation, sinee similar culturing 
methods in our clinie population yield 
diphtheroids as a common isolate. 
Normally, one would expect to 
isolate S aureus from about 15% of 
conjunetivae although other authors' 
have plaeed its incidence as high as 
42%. In general, our patients had a 


higher frequency ¢ of recovery unless 


they were receiving alternating gen- 
tamiċin and bacitracin ophthalmic 
ointments. This was most conspicuous 
in the group receiving the Neosporin 
ointment where S aureus was cul- 
tured in 69% of the eyes. Staphylococ- 
cus aureus was a frequent isolate of 
other body tissues and fluids in these 
patients. Finding S aureus in the 
conjunctiva strong:y suggested its 
isolation elsewhere. When lid cultures 
were done, the correlation was invari- 
able. Staphylococcus aureus coloniza- 
tion properties were demonstrated by 
finding strains of identical phage type 


simultaneously in both conjunctival 


and other body sources. 

Even more striking evidence of 
colonization of the conjunctival flora 
from other sites of the body was found 
in those patients harboring Gram- 
negative bacilli. The incidence of 
Gram-negative organisms in the nor- 
mal conjunctiva is 8% to 8%.’ None of 
the eyes that we were able to culture 
within 48 hours of the burn yielded 
Gram-negative erganisms as an ini- 
tial isolate. Starting at the fifth to 
sixth postburn day, both S aureus and 


Gram-negative bacilli besan to appear | 


with increasing frequency. Again, this 


‘reflected. what was being cultured 


from the other tissue and fluid sites. 
Retrospective phage. typing of the 
Pseudomonas isolates revealed identi- 
cal strains in the conjunctiva and 
other sites. A not uncommon trend, 
the sequence of colonization with 
Gram-negative bacilli, was an initial 
appearance of E ‘cloacae, followed 
somewhat later by K pneumoniae, P 
aeruginosa or both. 

Surprisingly, the presence of these 
Gram-negative organisms produced 
fewer ocular problems than one would 
expect. Following institution of ap- 
propriate. antibiotics and elimination 
of corneal exposure, all of the patients 
in whom exposure keratitis developed 
did well and had no ocular sequelaes 
However, infected corneal ulcers oc- 
curred in three eyes of two patients 
with initial ocular burns. Details of 
the clinieal course and treatment 
modalities in these patients, as well as 
those with corneal exposure, will be 
the subject of a future report. 


Nonproprietary Name 
and Trademark of Drug 


Gentamicin sulfate—Garaniycin. 
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In fact, think more than twice. Because. as the above 

picture illustrates, that’s what the new Kowa 45° 
^ RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30? fundus camera. The 
only 45? camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa's specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 
with built-in Spectrotech interference filters, 
300-watt power supply, electronic flash, 
d motor drive back and data recorder (to in- 
scribe date, exposure number, 0.1 second se- 

quential time intervals or other written informa- 
tion on film). A regular back and small power 


supply are available where fluorescein is not required. 
Se think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 
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a history otnonas'erming migratory polyar- - 


* diarrhea, weight loss, 
^ clinical. course was 


creasing lethargy, and 








Inv olveme nt in Whipple's Disease 


lectron Microscopic Observations 


arsing A. Rao, MD; Stefan Issarescu, MD; William J. McEntee, MD 


hipple's disease is a chronic 

systemic illness of unknown 
cause that is characterized by fever, 
steatorrhea, 
polyserositis, and arthralgias, Other 
clinical features include mesenteric 
and peripheral adenopathy, cutaneous 
pigmentation, and heart murmurs. 
Mental and neurologic symptoms have 
also been described in patients with 
Whipple’s disease. Knox and cowork- 
ers’ studied clinically a patient with 
Whipple’s disease (proved by jejunal 
biopsy) who developed bilateral vit- 
reous opacities and had minimal intes- 
tinal symptoms. Kriicke and Stoch- 
dorph* first demonstrated by light 
microscopy the presence of pale-blue, 
foamy histiocytes, which contained 
PAS-positive material, within the ret- 
ina of a patient with Whipple’s 
disease. 

We report the light and electron 
microscopic findings of two postmor- 
tem eyes, which established the diag- 
nosis of Whipple’s disease in a patient 


` who had a slowly progressive bilateral 


retinitis and vitreitis of unknown 


Cause. 


REPORT OF A CASE 


A 52-year-old man was first seen in 
March 1974 because of a five-day history of 
blurred vision and black floaters in his left 
eye. Past medical history concerned pre- 
dominantly the musculoskeletal system. At 
the age of 25, the patient first noticed the 
onset of arthritis in his right elbow. He was 
told that he had rheumatoid arthritis. For 
more than 25 years he continued to 


sisting of pain in his back and both shou 


on admission were within. nor 


eye showed mild vitreous debris by retroil- 


some improvement of the inflammatory 



























complain of interm ittent Alvan con. 


ders, and swelling of the ankles with 
involvement of the knees, wrist, and hi 
joints. A typical attack consisted . of 
isolated involvement of one joint. yi 
marked swelling that subsided -spont 
neously within. two or three days. | 
complete restoration of normal functior In 
1960, an episode of pericarditis. tha was 
believed to be of viral origin dev : 
the patient. | ! 
Except. for. high. myopic corre : 
results of the. ophthalmologic: € 


Visual acuity was 20/20 in the ri eye 
and 20/30 in the left eye with correction. 
Ophthalmescopic examination of the right 


lumination. The dise, vessels, and macula 
appeared to be normal The left eye, in 
addition to vitreous debris, showed a $ 
moderate vitreous haze. Dot. hemorrhages : 
with scattered white spots could be seen 
along the inferotemporal vein. Most of the 
vitreous debris was black and was located 
adjacent to the pars plana ciliaris. The 
clinical impression was vitreitis in the left. 
eye, of unknown cause but possibly due to 
rheumatoid vasculitis, The patient received: 
a retrobulbar injection of 4 mg of dexa- 
methasone (Decadron), which. resulted in 


changes. : 

The results of urinalysis and blood ehem: 
istry tests (BUN, glucose, electrolyte, and 
protein electrophoresis) were within nor- 
mal limits. The sedimentation rate was 56 
mm/hr. The following additional tests. 
gave negative results: toxoplasmosis. titer, 
lupus erythematosus preparation, an 
clear antibody titer, rheumatoid. fi 
and VDRL test for syphilis. 


Whipple's e 
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Fig 1.—Top, Scattered macrophages in anterior vitreous showing 
pale basophilic cytoplasm and eccentric nuclei (AFIP neg 77- 
7140-1; hematoxylin-eosin, x 625). Bottom, Similar macrophages 
located behind the lens exhibit intense PAS positivity (AFIP neg 
76-3186; PAS, x 195). 


macrophages are seen along internal limiting membrane (AFIP 
neg 77-7145; hematoxylin-eosin, x 170). Bottom, High-power 
view of some macrophages within inner retina seen at top (AFIP 
neg 77-7146; hematoxylin-eosin, x 400). 


By April 17, 1974, the patient had no new 
inflammatory lesions, and the retrobulbar 
steroid injections were stopped. He was 
followed for approximately one year and 
five months (March 1974 to August 1975). 
During that period he developed bilateral 
"uveitis" and vitreitis with slowly progres- 
sive deterioration of vision. In April 1975, 
the visual acuity was 20/50 + 2 for the 
right eye and 20/100 for the left eye. In 
August 1975, visual acuity in the patient's 
right eye was reduced to hand motions at 
two feet and in the left eye, to finger- 
counting at six feet. Transient elevations 
of intraocular tension were recorded in 
both eyes. In August 1975, the applanation 
pressures were 52 mm Hg in the right eye 
and 12 mm Hg in the left eye. 

In June 19775, progressive mental deteri- 
oration developed in the patient, followed 
by focal seizures with twitching in his left 
upper extremity. The patient had no 
vertical eye movements with limited hori- 
zontal gaze. The clinical course was charac- 
terized by increasing lethargy and demen- 
tia leading to coma and death from pneu- 
monia in December 1975. A complete 
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autopsy was performed, including post- 
mortem examination of the eyes. Details of 
this case, with emphasis on the neurologic 
manifestations, including the results of 
light and electron microscopie studies of 
the brain, have been reported by Finelli 
and co-workers (case 1).* At the time the 
eyes were submitted for histopathologic 
study, a definite diagnosis had not been 
established. 


LIGHT MICROSCOPIC 
FINDINGS 
Gross Findings 


The right eye measured 25 X 
25 x 26 mm with a 2-mm segment of 
optic nerve attached. The clear cornea 
measured 12 x 12 mm. The pupil was 
irregular. The globe transmitted light 
and was opened horizontally. The 
anterior segment, the retina, choroid, 
and sclera, were unremarkable. The 
vitreous was slightly hazy and de- 
tached posteriorly. 

The left eye measured 25 x 25 x 25 
mm with 1 mm of optic nerve 


attached. The clear cornea measured 
12 x 12 mm. The pupil was round. 
Pigment clumping was noted on the 
anterior lens capsule in the pupillary 
region. The globe transmitted light 
and was opened horizontally. The 
vitreous was slightly hazy. The retina 
at the posterior pole was opaque. The 
choroid and sclera appeared to be 
normal. 


Microscopic Findings 


Except for infiltration of a few 
histiocytes in the trabecular mesh- 
work, and early cortical degeneration 
of the lens, the anterior segment of 
the right eye was normal. The ante- 
rior vitreous contained scattered 
foamy macrophages (Fig 1). Similar 
cells in foeal aggregates were also 
present in the vitreous posteriorly, as 
well as along the internal limiting 
membrane of the retina. Notable 
diffuse infiltration of macrophages 
that exhibited pale basophilie cyto- 
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plasm and centric nuclei involved 
the mner layers of the retina (Fig 2). 
The nene er and ganglion cell 
layers were slizhtly atrophic. A prere- 
tina membrare that contained simi- 
lar macraphawes was present in the 
macular regen, and the internal 
limiting membrane zt this site was 
wrinkled (Fig 3) Tke outer retinal 
layers were waremarkable. 

The optic merve head revealed a 
Bergmeister’= papilla, which con- 
tained a few PAS-positive mac- 
rophages The optic nerve, choroid, 
and sclera wer= not remarkable. 

Histochem=<ally, the macrophages 
that infiitraied the retina and vit- 
reous countaimed intensely PAS-posi- 
tive — d:zstase-resistant ^ granules. 
These cytoplasmic granules stained 
strongly mosie with Gomori's meth- 
enamine-slver technique as well as 
with the  *aeCallum-Goodpasture 
modification « the Gram stain. The 
cytoplasm of the macrophages stained 
pale-blue wit the acd mucopolysac- 
charide ‘echriques. The material 
within the maeophag2s was resistant 
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to hyaluronidase digestion. The re- 
sults of the histochemical studies were 
highly characteristic of those reported 
in other locations (intestine and brain) 
in cases of Whipple’s disease. 

The left eye revealed similar histo- 
pathologic changes except for the 
absence of a Bergmeister’s papilla. 
The diagnosis of Whipple’s disease 
involving the retina and vitreous was 
made postmortem. 


ELECTRON MICROSCOPIC 
FINDINGS 


Wet tissue from the retina, which 
was fixed in 4% formaldehyde solu- 
tion, was processed for electron micro- 
scopic studies. The material was 
embedded in epoxy resin and exam- 
ined with an electron microscope. 
Light microscopic study of thick 
sections (1 to 2 u) stained with 
toluidine blue demonstrated numer- 
ous macrophages, mainly throughout 
the inner retinal layers. Two types of 
macrophages were identified. Some 
displayed numerous well-defined 
globular structures within the cyto- 


Fig 3.—Top, Nerve fiber layer of retina adjacent to macula 
contains myriads of intensely PAS-positive macrophages. Preret- 
Yaru inal membrane with wrinkling of interna! limiting membrane is 


Lia area of inner retina seen at top (AFIP neg 77-7148; PAS, 





Fig 4.—Numerous macrophages are present, mostly throughout 
inner retinal layers. One type of macrophage (single arrow) shows 
distinct round to oval granules in cytoplasm. Other macrophages 
i (double arrow) display diffuse ill-defined pale blue cytoplasm 
LN (AFIP neg 76-3188; toluidine blue, x 530). 


plasm (Fig 4); others disclosed a more 
homogeneous, pale-blue material that 
almost filled diffusely the cytoplasm 
(Fig 4). Transitional forms between 
both types of macrophages were 
observed. 

By electron microscopy, one type of 
macrophage disclosed numerous phag- 
ocytic vacuoles that contained distinct 
membrane-bound, serpiginous mem- 
branous structures intermixed with 
degenerating rod-shaped bacteria 
(Fig 5). Other macrophages were 
composed mainly of masses of mem- 
branous structures and only occasional 
rod-like organisms (Fig 6). Most often 
the macrophages contained an admix- 
ture of degenerating organisms and 
collapsed serpiginous membranes (Fig 
7). Our observations support the inter- 
pretations of Kurtz et al^ that the 
membranous structures are remnants 
of bacterial walls and capsular mate- 
rial. 


COMMENT 


Since Whipple’s original description 
of “intestinal lipodystrophy” in 1907,° 
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the disease that carries his name has 
been a perplexing problem for both 
clinicians and pathologists. For more 
than half a century, the cause of the 
disease has remained an enigma. 
Histopathologically, the lesions are 
characterized by many PAS-positive 
intracellular granules in macrophages 
that are located throughout the lami- 
na propria of the small intestine and 
mesenteric lymph nodes, and also in 
the liver, heart, adrenal glands, and 
many other organs, including the 
brain. Current concepts strongly sug- 
gest that the macrophages derive 
their PAS positivity from the high 
content of polysaccharides present in 
bacterial wall remnants that are 
located within the granules of the 
macrophages. 

In 1963, Enzinger and Helwig’ 
extensively reviewed 15 autopsy cases 
of Whipple’s disease and 83 case 
reports from the literature. These 
authors mention mental disturbances, 
psychosis, or disorientation in one of 
their cases and in six others from the 
literature. Schochet and Lampert,’ 
reviewing 21 autopsies of Whipple’s 
disease on file at the Armed Forces 
Institute of Pathology, Washington, 
DC, collected four reports of patients 
who had neurologic symptoms with 
prominent involvement of the CNS. 
These authors, by electron micros- 
copy, demonstrated that the cerebral 
lesions disclosed rod-shaped  or- 
ganisms morphologically similar to 
those that had been previously de- 
scribed in the intestine.*"' 

Mental and neurologic symptoms 
are not commonly regarded as fea- 
tures of Whipple’s disease. Knox and 
co-workers” reported four patients in 
whom neurologic signs and symptoms 
developed more than a year after the 
patients had been treated with anti- 
biotics for biopsy-proved Whipple’s 
disease. Despite periods of almost 
complete clinical remission, systemic 
and neurologic manifestations devel- 
oped insidiously in these patients one 
to four years after cessation of anti- 
biotic therapy. The most common 
neurologic symptoms and signs were 
personality changes, dementia, memo- 
ry deficit, myoclonus, ataxia, supranu- 
clear ophthalmoplegia, and seizure- 
like disorders. All four patients 
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nous structures intermixed with degenerating rod-shaped bacteria, both of which are 
encased in phagocytic vacuoles. Internal limiting membrane of retina is present on upper 
right corner (AFIP neg 76-10031-3; x 14,400). 


reported by Knox et al had pleocyto- 
sis, and three of them had increased 
protein in the spinal fluid. Mac- 
rophages that were P AS-positive were 
present in jejunal biopsy specimens in 
three patients at the time of their 
neurologic manifestations. Involve- 
ment of the CNS in Whipple's disease 
has been observed primarily in pa- 
tients with advaneed disease that is 
often clinically undiagnosed. 

Ocular involvement in Whipple’s 
disease has also been reported by 
Knox et al.* The patient in that study 
had reduced vision and bilateral 
vitreous opacities associated with mild 
gastrointestinal symptoms. Light and 
electron microscopic studies of jejunal 
biopsy specimens eonfirmed the diag- 


nosis of Whipple’s disease. Knox and 
co-workers’ speculated that the vit- 
reous opacities may be caused by 
accumulation of PAS-positive mac- 
rophages, bacteria, or inflammatory 
cells. These authors also summarized 
the ocular findings in nine additional 
cases from the literature." Papillede- 
ma has been reported also in associa- 
tion with Whipple's disease.'*'* In our 
case, what was clinically regarded as 
“uveitis” proved histopathologically to 
be a retinitis. 

The infectious nature of Whipplé's 
disease has been supported electron 
microscopically by the demonstration 
of degenerating bacilli and serpigi- 
nous, membranous bodies within the 
macrophages. Furthermore, the favor- 
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Fig 6.—Aaother type 





plays masses of 


serpicing 1s membranes and occasional degenerating rod-like organisms (AFIP neg 76- 


10031-4; x 10:800) 





ures 


and degemera! »c bacteria ( X 27,000). Inset depicts rod-shaped organism on longitu- 
dinal section amc ene on cross section (AFIP neg 76-10031-5; x 90,000). 


able cirieal response frequently 
achieved with antibiotic therapy pro- 
vides aid tiora! evidence that bacte- 
rft play a role im the pathogenesis of 
Whipple’s disease. Electron micro- 
scopic studies of jejunal biopsy spec- 
imens thet were obtained after suc- 
cessful treatment have demonstrated 
that the bae disappear or are 


Arch OpntEalme'—ol 96. Aug 1978 


greatly reduced in number, with a 
predominance of membranous struc- 
tures within the macrophages.*'! No 
one type of organism has been consis- 
tently cultured from patients with 
Whipple’s disease. The different types 
of bacteria that have been reported in 
association with Whipple’s disease 
include anaerobic Corynebacterium, 





Brucella, Nocardia, Hemophilus, 
Klebsiella pneumoniae, Escherichia 
coli, diphtheroids, and different spe- 
cies of streptococci, including a-hemo- 
lytic streptococci, group D streptococci 
(cell wall defective), Streptococcus 
dysgalactiae (cell wall defective group 
C), and group G streptococci. Some 
workers have speculated that the 
reason why more than one type of 
bacterium has been incriminated as 
the cause of Whipple’s disease is 
related to the presence of a defective 
cell-mediated immunity in patients 
with active Whipple's disease.'^ 

In recent years, new developments 
have shed some light on the pathogen- 
esis of Whipple's disease. Clancy and 
associates" have recently demon- 
strated a cell wall-defective (CWD) 
strain of an a-hemolytic streptococcus 
that was grown from a monolayer cell 
culture of a lymph node taken from a 
patient with Whipple’s disease. Sero- 
logic cross reactivity was shown 
between the organism and the PAS- 
positive material accumulated within 
macrophages. Furthermore, Clancy et 
al first transmitted the disease exper- 
imentally by parenteral injection of 
these CWD streptococci into a rabbit, 
causing systemic disease that was 
characterized pathologically by the 
accumulation of PAS-positive mate- 
rial within macrophages. An a-hemo- 
lytic streptococcus was recovered 
from these lesions. The authors sug- 
gested that a pathogenic bacterium is 
the essential causative agent, and that 
routine cultures of the tissues from 
patients with Whipple’s disease, with 
hypertonic sucrose media, may allow 
growth of pathogenic CWD organisms 
that can be tested for antibiotic sensi- 
tivity. 

Another interesting observation in 
the case studied by Clancy and 
coworkers'* was the complete restora- 
tion to normal of deficient T lympho- 
cytes after successful antibiotic treat- 
ment. The authors speculated that this 
impaired cell-mediated immunity may 
be secondary to the disease rather 
than the primary causative factor. 

More recently, Keren and his asso- 
ciates™ studied, by indirect immuno- 
fluorescent techniques, the granules 
in the macrophages from three pa- 
tients with Whipple's disease. These 
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workers demonstrated bacterial anti- 
gens in the granules of the mac- 
rophages of all three patients. No 
notable reaction with any of these 
. antisera was observed in three normal 
< subjects, nor was there any reaction in 
= one patient with celiac-like disease. 
~The strongest reactions in all three 
- patients with Whipple’s disease were 
- always seen with antisera to Strepto- 
-coccus group G, but antisera to Strep- 
< tococeus groups A and B and to 
-Shigella group B also resulted in 
—- heavy staining. The authors cautious- 
ly indicated that this finding should 
©. not be interpreted as specifically 
implicating any of these organisms as 





-— disease. | 
<. - This observation of intense fluores- 
-< cence with several antisera to strepto- 


. cocei is of interest, especially in light 


of the work of Charache et al, who 
isolated cell wall-defective strepto- 
- cocci (group D Enterococcus) from six 
~~ blood cultures and from cultures of 
two lymph nodes from a patient with 


— Whipple's disease.*’ If streptococci do 


in fact play a causal role, it is puzzling 
that electron microscopic studies have 
eonsistently demonstrated organisms 
that morphologically appear to be 
bacilli (“Whipple bug"). 

To the best of our knowledge, the 
case being reported herein represents 
‘the first one in which electron miero- 


— geopic studies of the retina and 


5. vitreous have been performed. The 
^. PAS-positive macrophages within the 
retina and vitreous disclosed numer- 
© ous degenerating, rod-shaped or- 
.  ganisms and masses of membranous 
im in variable proportions, 
that are virtually identical to those 
A described in the intestine," brain,’ 
7 heart, and, more recently, synovial 
y membrane” of patients with Whip- 
Vah ; ple's dis ease. 

Whipple's disease should be consid- 


SI ered in the differential diagnosis of a 


patient with bilateral retinitis asso- 
ciated with vitreous opacities and 


-— ‘neurologic manifestations, including 


dementia. The main entity to be 
considered in the differential diag- 
nosis is reticulum cell sarcoma involv- 
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E ¿the causative agent of Whipple's | 


ing the retina and vitreous as well as 
the brain. For this reason, material 
obtained from the vitreous for cyto- 
logie examination should be stained 
by both the Papanieolaou and the PAS 
techniques. In eases of reticulum cell 
sarcoma, neoplastie mononuclear cells 
will be observed.” On the other hand, 
in patients with Whipple's disease, the 
macrophages will reveal intense PAS 
positivity. 

Our case also illustrates that Whip- 
ple’s disease cannot be excluded eom- 
pletely, even in the absenee of intes- 
tinal manifestations. The patient who 
is reported had z chronic, nonde- 
forming polyarthritis with an asso- 
ciated episode of polyserositis (peri- 
carditis) and no intestinal symptoms. 
The development of a bilateral retini- 
tis and vitreitis followed by progres- 
sive neurologic symptoms, including 
dementia, should alert the clinician to 
the possibility of Whipple's disease. 

At the time of postmortem exami- 
nation, a definitive diagnosis had not 
been made, and the records that were 
provided with the enucleated eyes did 
not suggest the possibility of Whip- 
ple's disease. The ophthalmie patholo- 
gist should consider the possibility of 
this entity when he or she encounters 
within the retina and vitreous, numer- 
ous macrophages that are packed with 
granules that are strongly PAS-posi- 
tive and diastase-resistant. 


This study was supported in part by Publie 
Health Service research grant EY-00133 and by 
training grant EY-07049 from the National Eye 
Institute, National Institutes of Health, Bethes- 
da, Md. 

David E. Silverstone, MD, provided a clinieal 
summary, including the results of ophthalmologie 
examination when the patient was admitted at 
Yale-New Haven Hospital, Conn. 
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otoan e nsien of retina and retinal 
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is available in cases with major 
extraocular anomalies. Absence of 
retinal ganglion cells, the nerve fiber 
layer, and nerve fibers within the 
optic nerve have been described in 
otherwise normal eyes in patients 
with osteogenesis imperfecta, hy- 
dranencephaly,^?* and  anencepha- 
ly. Only one of these reports 
described the appearance of the disc. 
In that case there were multifocal 
retinal pigmentation and widespread 


retinal atrophy, probably repre- 
senting additional congenital de- 
fects." 


This report gives the clinical and 
postmortem findings in the case of a 
patient with hydranencephaly whose 
only ocular anomalies were hypoplas- 
tic optic nerves. We advance a histo- 
pathologic explanation of the double- 
ring sign? (peripapillary halo) seen 
with this condition. We also discuss 
the possible mechanisms of hypopla- 
sia, proposing a sequence of in utero 


Secondary optic atrophy resulting 


from areas of cerebral destruction by 
the hydranencephaly. 


REPORT OF A CASE 
Clinical Findings 


This boy was the Rh-positive product of 


a 40-week gestation in an Rh-negative 


mother. Delivery was complicated by 
premature rupture of membranes followed 
by precipitate labor. The birth weight was 
3.8 kg. The one-minute Apgar score was 
nine. The results of the infant's serologic 
test for syphilis were negative; titers to 
eytomegalo virus, toxoplasmosis, and ru- 
bella obtained at 15 weeks of age were 
negative; the herpes simplex titer was 
1:16. 

At 2 months of age, he was referred for 
evaluation because of suspected blindness. 
Examination showed a well-formed infant 
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who was active and moderately irritable. — 
The head hac a slightly increased antero- . 
posterior diameter. It transilluminated 
brightly except in the occipital and midsag- 
ittal areas. The eye movements were 
wandering, with some horizontal nystag- 
mus. Setting-sun eyes were noted. There . 
were no following movements or blink to... 
bright light. The pupils were 4 mm and ~ 
round. There was no direct or consensual = 
reaction to light, but both pupils moved ^ 
with blinking. The media were clear. Both ^. 
eyes showed the typical double-ring sign of ^. 
the optic nerve head. The right optie dise ^. 
appeared one-half normal size, with a large 
distinct area of hyperpigmentation from 9- 
to 12 o'clock in the peripapillary cuff or —— 
halo (the "double-ring" sign, Fig 1). The | ES 
left optic dise had a similar appearance but. - 
with less prominent pigmentation in the 
halo zone (Fig 2) Foveal light reflexes. 
were absent bilaterally. Retinal vessels =- 
appeared normal. The fundus washypopig-  - 
mented with a distinct choroidal pattern. ©- 
(Fig 1 and 2). 

When examined at 31$ months of age, the 
child had a greatly enlarged head cireum- 
ference and a generalized depression of > - 
motor activity and reflexes. The doll's-eyes ^. 
sign was also absent. A ventricular aspi- B 
rate showed lymphoid monemüuclear cells = 
and some cells cf uncertain origin. Chroma- i 
tography of urine amino acids showed no ^ 
abnormalities. X-ray films of the skull and 
an echogram were normal. An EEG showed 
an almost flat tracing over the right 
frontal area, suggesting an extensive 
lesion of the anterior cortex. A ventriculo- 
gram showed two large communicating 
cavities. There was no evidence of a 
cortical mantle except occipitally. 

At this time, a shunt was placed between. 
the cerebral ventrieular and peritoneal 
cavities. Five months later the patient 
died, at the age of 9 months, from fulmi- 
nant meningoperitonitis. Ol 


Pathologic Findings 


On opening the cranial cavity, an ext 
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J sive purulent meningeal exudate was seen 
- to eover the entire visible surface of the 
^ brain. Brain weight was 740 gm. Large, 


bilateral, fluid-filled cysts with trans- 
"parent membranes replaced the frontal, 
> parietal, and superior aspect of the tempo- 
ral lobes (Fig 3). A thin strip o? cortex in 
the anterior midline, lateral to the superior 
sagittal sinus, was preserved. The fornix 
and corpus callosum could be seen through 
the collapsed cysts. The occipital eortex, 
cerebellum, and brain stem were well 
developed and grossly normal m ap- 
pearance. The carotid arteries were of 
normal size and patency; the circle of Willis 
was likewise unremarkable. 

` Microscopically, the walls of the mem- 
branous cysts were of meningeal origin, 
without ependymal elements. Immediately 
adjacent cortex showed surface gliosis and 
focal abnormalities of suleation (polymiero- 
gyria). Elsewhere, however, the cytologic 
development of the brain was quite 
normal, including the occipital and inferior 
stemporal cortex, cerebellum, posterior 
. diencephalon, brain stem, and cranial 
.. nerves other than nerve II. The intra- 
< eranial optic nerves and chiasm appeared 
--.small and slightly discolored. No other 
systemic abnormalities were found at 
.. autopsy. 

^o. Gross examination of the eyes showed 
-normal globes, but optic nerves of inappro- 
--priately small diameter: 2 mm rather than 
>- the 3 to 4 mm expected at this age. After 
sectioning, the globes revealed macroscopi- 
normal anterior structures and 
—. normal retinas with Lange’s folds. The 
© peripapillary pigmented lesions seen on 
--ophthalmoscopy were visible. 

On microscopic examination, beth right 
< cand left eyes showed the same pathologic 
-< findings. The retinas were remarkable for 
= the total absence of ganglion cell and nerve 
<- fiber layers in contrast to the preservation 
of normal inner-nuclear, outer-plexiform, 
and photoreceptor cell layers (Fig 4). 
Otherwise, the macula, cheriocapillaris, 
and choroid appeared normal. Although 
clinically albinotie, the fundus showed 
normal cuboidal retinal pigment epithe- 
; um (RPE) with a modest number of 
typical pigment granules, 

© The optic nerve head showed ar extraor- 
dinary aberration. Normally the retina 
‘Stops at the junction of sclera and lamina 
cribrosa, where axons arch through the 
papilla toward the ehiasm. The retina— 
along with the RPE, Bruch's membrane, 
















. "and a modest choriocapillaris—traversed 


the outer one third of the inner surface of 
the lamina cribrosa in all meridians (Fig 5). 
‘This allowed passage for the central retinal 
vessels in only the central one third of the 
lamina eribrosa. The junction between the 
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sclera and lamina eribrosa was abrupt and 
normal in appearance (Fig 6). Retinal 
pigment epithelium extending over the 
lamina cribrosa area was darkly pigmented 
in some areas (Fig 7) Bleaching with 
potassium permanganate disclosed that 
these areas of hyperpigmentation were 
due to a single layer containing an 
increased number of RPE cells (Fig 8) as 
compared with other areas such as the area 
centralis (Fig 9). The pigment granules in 
the RPE cells in these areas of hyperpig- 
mentation were normal (Fig 10) The 
intrascleral foramen and lamina eribrosa 
were normal in their dimensions. No traces 


of neural tissue in the papilla could be 


detected by histological stains: Verhoeff- 
Van Gieson for connective tissue, Luxol 
fast blue for myelin, and Bodian stains for 
axons (performed by David Bodian, MD). 
Holzer stains for glia snowed a monotonous 
glial proliferation in the compressed lami- 
na cribrosa. Anteriorly, the “choroidal” 
lamina cribrosa was appropriately poor in 
connective tissue and dominated by glia, 
but tightly sandwiched. The “scleral” 
lamina cribrosa was deficient in the thick, 
"robust" collagen lamellae normally seen, 
which were repiaced in large part by a 
wispy reticulin-rieh network. Cross sec- 
tions of the optie nerve showed narrowing 
of the interseptal spaces, with no nerve 
fibers or myelin. 

The double-ring appearance of the optic 
disc observed clinically is explained by the 
foregoing histopathelogic findings. The 
outer portion of the ring was the junction 
between sclera and lamina cribrosa where 
choroid was discontinuous. Retina and 
RPF extended ower the outer portion of the 
lamina cribrosa The inner ring (central 
zone) or "hypoplasie nerve head" was delin- 
eated by termination of RPE that was 
crowded and darker at that margin. The 
whitish appearance of the central zone was 
due to glial and connective tissue surround- 
ing the central retinal vessels. 


COMMENT 


Optic nerve hypoplasia occurs as an 
isolated disorder, both unilaterally 
and bilaterally." '* It is also found in 
association with extraocular anoma- 
lies," most commonly in the CNS. 
These may be major defects—such as 
hydranencephaly or anencephaly—or 
more circumscribed lesions compatible 
with continued development of the 
patient, such as septo-optic dysplasia 
with endocrine dysfunction.“ Ge- 
netic information suggesting a mode 


of inheritance is sparse. These hypo- 


plasias probably do not constitute a 


homogeneous group, so that conclu- 
sions regarding hereditary pattern 
cannot be made.” 

Optic nerve hypoplasia is of clinical 
importance for two reasons: (1) it is a 
marker for a static pathologie condi- 
tion,’ and (2) it ean be an unrecognized 
cause of decreased visual acuity and 
strabismus."^'* Persons with optic 
nerve hypoplasia may have varying 
loss of visual acuity. Visual field 
defects may also be present, including. 
binasal*" and bitemporal" defects, 
small areuate defects," altitudinal 
hemianopsia, and centrocecal scoto- 
mas." 

The diagnosis of hypoplasia of the 
optie dise is facilitated by recognition 
of the "double-ring sign," whose histo- 
pathologie characteristics are de- 
scribed above. Ophthalmoscopy may 
reveal a normal retinal vasculature, 
but a diminution or absence «ef the 
foveal light reflex, probably as a 
result of thinning of the perifoveal 
retina." Afferent pupillary defects 
are often present. Small optic canals 
on roentgenography have also been 
reported,” as have cases of associated 
aniridia.* ^ Apparent blindness in an 
infant, as in our case, or strabismus in 
an older child, may be the initial 
complaint. | 

The findings in our case correspond 
with those described in the German 
literature by Kreibig of a newborn 
infant with osteogenesis imperfecta 
whose eyes at autopsy showed loss of 
the tertiary retinal neuron and nerve 
fiber layer, but with continuous pig- 
ment epithelium and retina overlying 
the optic stalk. The same observa- 
tions have been made in an anenceph- 
alie embryo" and in infants with 
anencephaly in which absence or 
marked reduction of retinal ganglion 
cells and their processes is the rule. 
Similar histopathologie findings have 
been described in rodents," ^? cats, ®t 
and dogs." 

Eves with other anomalies have 
shown similar patterns. In an eye 
thought to have optic hypoplasia that 


was later removed because of acut® — 


* 


glaucoma, the coexistence of patho- 
logie eupping of the optic dise with 
retinal atrophy, with sparse ganglion 
cells and optic nerve fibers, with 
pigmentary degeneration, and with 
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marked glicsis was noted. The 
sequence Gf disease in that eye is not 
cear. Ir another patient, hydranen- 
cephaly was associated with absence 
of ganglion cells and paucity of nerve 
fibers." In that case, however, there 
were alsə abnormalities of very atten- 
uated reinal vessels and pronounced 
retinal glioss and distortion. 
Hypoplasi of the cptic nerve is one 
in a clinica’ spectrum of congenital 
anomalies imvoiving the disc.’ The 
cause of -he defectis not known, nor is 
it clear that the types of embryogen- 
esis of al the observed cases are 


related. An ideal eticlogic hypothesis 
should a=ceum ‘cr beth the CNS and 





Fig 1.—Oghthalmescopic, double-ring ap- 
pearance Df optic nerve head, OD. Hyper- 
pigmenta* om of RPE is present in outer 
ring zone*fror: € to Tf o'clock. 
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Fig 4.—Pa-afoveal area OD shows total absence of ganglion cell 
and nerve fiber layers. nner plexiform layer and remainder of 
retina have a norma appearance (hematoxylin-eosin, original 
magnificatom x 290). 
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retinal abnormalities seen in our 
case. 

The most widely held explanation of 
optic nerve hypoplasia is primary 
failure of differentiation of retinal 
ganglion cells.* This postulated apla- 
sia is believed to occur on or before the 
17 mm stage of embryonic develop- 
ment. No mechanism for this failure 
has been proposed. The assumption of 
some defect of development residing 
in the ganglion cells alone is made on 
the basis of the histologic findings. 
Another conceivable primary patho- 
genesis may be the failure of ganglion 


*References 1, 2, 4, 10, 12-16, 18, 30, 48. 





Fig 2.—Double-ring appearance of optic 
nerve head, OS. Darker RPE is present in 
outer zone at 2 o'clock and highlights the 
inner ring (‘hypoplastic nerve head"). 


cell development because of impaired 
induction of differentiation. Based on 
the paradigm of selected central 
neurons failing to mature when 
deprived of normal subcortical inner- 
vation,** such a mechanism could 
explain ganglion cell hypoplasia if a 
retrograde version of the process were 
assumed. Another theoretical expla- 
nation might involve an exaggeration 
of the developmentally normal event 





Fig 3.—Collapsed bilateral 
involving frontal, parietal, 
portion of temporal lobes. 


large cyst 
and superior 





Fig 5.—Section through center of optic disc OS shows junction of 
sclera and lamina cribrosa (large arrows) delineating outer ring 
and extension of retina and RPE over outer one third of lamina 


cribrosa on both sides. Termination of retina and RPE (short 
arrows) marks inner ring or hypoplastic nerve head (PAS, original 
magnification x 40). 
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of “morphogenetic degeneration." In 
the earliest differentiation of the rat 
optic nerve, for example, bionecrosis 
of neuroepithelial cells at the border 
zone between optic stalk and retina is 
necessary for further development of 
the optic cup. The relevance of these 
findings, however, to clinically ob- 
served optic nerve hypoplasia remains 
unclear. The explanation of a specific 
ganglion cell toxic agent, such as quin- 
ine," has also been advanced. 

For several reasons, primary failure 
of differentiation of ganglion cells is 
an unlikely cause of optic nerve hypo- 
plasia. Since ganglion cells, amacrine 
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cells, and horizontal cells form from 
common precursors, it is unlikely that 
injury to the stem cells could affect 
only one of the differentiated cell 
types. When this optic anomaly is 
associated with ether brain deforma- 
tions, there is no one central lesion 
corresponding to defects of retinal 
third-order neurons alone. In experi- 
mental studies of the effects of 
intrauterine injury on the develop- 
ment of the mammalian eye, various 
kinds of tissue malformations devel- 
op, but not the isolated absence of a 
single cell type.'* ^^" 

A more attractive hypothesis, that 
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optic nerve hypoplasia is caused by 
secondary degeneration of ganglion 
cells and their fibers, has received 
little attention.?'?*?*5* This would 
involve well-known patterns of reac- 
tion of nerve tissue to injury and could 
account for the selective loss of one 
kind of retinal cell. 

Assuming that the ocular and corti- 
cal pathologic findings of our ease are 
a reflection of a single process, let us 
specify the nature and possible causes 
of our patient's lesions. Coherent 


speeulation on the sequence of second- 
ary optic atrophy can then be made. 
The CNS anomaly in our case falls 





Fig 6.—Higher power of junction (arrow) between sclera (S) and 
lamina cribrosa (LC). Retinal pigment epithelium (arrowhead) and 
retina extend over outer portion of lamina cribrosa (PAS, original 
magnification x 200). 


Fig 8.—Partially bleached RPE in same area as described in Fig 7. 
Number of RPE cells is greatly increased (bleached for 15 
minutes) (hematoxylin-eosin, original magnification x 900). 


Fig 7.—Darkly vimécte | RPE (arrow) over lamina cribrosa in 
superior temporal area of outer ring area of right optic nerve head 
(PAS, original magnification x 525). 


Fig 9.—Area centralis OD shows normal concentration of RPE 
cells (hematoxylin-eosin, original magnification X 900). 
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Fig 10.—Hagherpower of RPE over lamina cribrosa in area described in Fig 7. Pigment 
granules kve = nermal appearance. These granules are small and have a lancet shape 
(arrow). Cmoriesapillaris (asterisk) is also present overlying the lamina cribrosa (hema- 


toxylin-eosin, esicinal magnification x 1,450). 


into the spectrum of cystic disorders, 
which ndude hydranencephaly, por- 
encephals, ari sehizencephaly. All are 
congen tal. cieumscribed, hemispher- 
ic defects oeeurrng in utero, with 
minimal searring and demonstrating 
various decrees ef developmental dis- 
turbanees im acjacent cytoarchitec- 
ture (pol—miemezyria and subcortical 
heterotop a).= * These anomalies con- 
trast with emeephaloclastic lesions 
that oscar st term or postnatally, 
destroy c-rtiea! tissue with only reac- 
tive chanses 1» adjacent tissues, and 
form itreculer defects with shaggy 
cystic walls.» Although schizencepha- 
ly has keen pestulated to be the result 
of early foca. aplasia of the hemi- 
spheric walls." it is frequently indis- 
tinguisaasle ‘rem porencephaly. Both 
lesions hzve sysiic membranes com- 
posed ef both glial and ependymal 
elemenss.* Cm the other hand, the 
hydraneneephaltie membrane is only 
glial, wathowt ventricular rem- 
want-^" The brain in our case was 
hydraneneephalie, the result of an 
early insult te the embryo or fetus. 
The actzal pathegenesis of these in 
utero cest e proeesses is rarely demon- 
strable. Tascilar dysfunction is an 
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especially appealing explanation for 
those cases of porencephaly or hy- 
dranencephaly that, like ours, show 
circumscribed defects in the neural 
territory supplied by the internal 
carotid arteries and their branches, 
sparing the inferior temporal and 
occipital lobes.**^*^* Structural defects 
of the carotids—such as agenesis or 
prenatal obstruction—are rarely 
seen.” However, functional disorders 
of perfusion—such as ischemia from 
placental abruption, carotid kinking, 
or transient vasculitis—may be in- 
volved.** Interestingly enough, a mon- 
key born eight weeks after partial 
placental abruption showed gross cys- 
tic disruption of the CNS, but only 
absence of ganglion cells in an other- 
wise intact retina.” 

Notwithstanding the attractiveness 
of a theoretical circulatory insult, a 
multitude of other causes have been 
invoked for these cystic defects: fetal 
infection with toxoplasmosis or cy- 
tomegalovirus," prenatal hyperther- 
mia,^ in utero irradiation," and 
others. Whether or not these various 
causes share a common pathogenetic 
mechanism, such as vascular insuffi- 
ciency, remains a “matter of conjec- 
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ture.” 

Whatever the origin of the CNS 
defect in our patient, it is a funda- 
mental tenet of teratology that the 
timing of the prenatal injury is criti- 
cally related to the degree and type of 
disorder. Hydranencephaly is thought 
to occur after the 12th week of devel- 
opment.” Since the brain's major 
venous drainage system is developed 
by the 80 mm stage (12 weeks), and 
was intact in our case, it is likely that 
the responsible insult occurred after 
the third month. The optie nerve does 
not develop until after the seventh 
week; as noted microscopically, intra- 
scleral dimensions of the nerve were 
normal in our material. Given the 
prolonged period of retinal ganglion 
cell differentiation—from the 12 mm 
to 170 mm stage (22 weeks)"—an 
insult during the second trimester 
could account for both the hydranen- 
cephaly and postulated retrograde 
degeneration of retinal axons. Hence, 
the interface of papilla and retina 
would have disappeared while retinal 
growth proceeded. The hypertrophy 
and hyperplasia of the RPE over the 
lamina cribrosa may be the reactive 
markers of axonal death. 

An intriguing sidelight of a vascu- 
lar hypothesis is that, in adults with 
anterior ischemic optic neuropathy, 
variable defects in acuity, visual 
fields, and ocular laterality are also 
seen. Although optic nerve hypoplasia 
is probably not a homogeneous set of 
disorders, some cases may reflect 
secondary optic atrophy in utero with 
the localization in time and site of 
injury determining the extent of 
visual impairment. For example, bi- 
nasal field defects alone may reflect 
the later development of uncrossed 
fibers.” Similarly, unilateral cases of 
optic nerve hypoplasia may reflect a 
discrete prechiasmal insult during 
development. If the exogenous injury 
is extensive and early enough, gross 
extraocular defects (such as the 
hydranencephaly in our case) may 
appear. 


This study was supported in part by research 
grant EYO 1684-02 (Dr Mosier) and 1 RO1 EY 
168-01 (Dr Green) from the National Eye Insti- 
tute. 

Barbara W. Hudson, MD, Rosewood State 


Hospital, Owings Mills, Md, referred the 


patient. 4 
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body; namely, the failure of surface 


ectoderm to fully fuse after invagina- 
tion has taken place. In this case, the 
invagination occurs as the lateral — 
nasal and maxillary mesenchymal pro- 
cesses begin to merge rapidly at about 


the 14-mm stage, creating the naso- 


optic fissure. The primordial lacrimal 


passageway is at first a solid rod of 
ectodermal cells that becomes de- 


tached from the naso-optic fissure at 
the sixth week of embryonic life. At — 


about six weeks, a second solid rod of 
cells buds from the primitive nasal 


cavity, ultimately to fuse with the 


lacrimal cell mass. This point of fusion 
is the site of the oculonasal mem- 
brane, which normally becomes patent 


at about six months but may open 


much later, even after birth, or not at 
all (congenital nasolacrimal duct ob- 
struction). The definitive lacrimal 
passageway forms as the lacrimal cell- 
mass bifureates at its upper (optic) 
end into the future canaliculi. Canal- 
ization oceurs, by the fourth month, in 
a segmental manner and leads to the 
formation of the lacrimal sac, as well 


as of several inconstant “valves.” The | 


puncta become patent by the seventh 
month. 
CONGENITAL LACRIMAL 
FISTULAE 


This rather detailed review of lacri- 
mal embryology is useful in gaining 


insight into congenital lacrimal fistu- - 


lae as one manifestation of maldevel- 
opment in a rather complex process. 
Duke-Elder relates congenital pathol- 
ogy of the lacrimal system to four 
types of anomalies: (1) amniotic 
bands, which mechanically distort and 
retard growth; (2) failure of canaliza- 
tion, leading to atresia; (8) abnormal 
budding, resulting in supernumerary 


puncta and canaliculi; and (4) failur 
.of fusion, causing ectatic anomalies 
that range from extreme facial cleft 
to tiny fistulae.'^**» The pathogene 
of lacrimal sae fistulae may thu 
involve failure of fusion. combine 


genital lacrimal fistulae are line 


other anomalies involving fis 


mations, such as Goldenha 


. the cosmetic appearance of this fluid, she 


— conceal the fluid and finally sought : mediez 
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with aberrant budding from the laci 
mal sac. This mechanism is consist 
with the histologic finding that con 


cuboidal epithelium for most 


course, in common with the init 
the lacrimal sac. 


Francois and. Bacskulin sige 
that this anomaly is familial, pr 
transmitted as an autosomal 
nant trait. They also pointed o 
the lacrimal fistula is associa 


mation and other structural 


drome and Crouzon's dise: 
mode of inheritance and. AS. 
with other anomalies ar 
demonstrated in a repo 
and son, each with bilater: tal. 
laerimal and preauricular | jstulae^ 

We report the case of a unilateral 
congenital lacrimal fistula and. de- 
scribe a definitive surgical approach, 
which was used successfully in han- 
dling the problem. | 


REPORT OF A CASE 


A 18-year-old girl eame to our pediatric. 
ophthalmology clinic. with a discharge: of. 
straw-colored fluid coming from a tiny : 
opening on the side of her nose. This fluid: 
appeared intermittently, but -especiall I 
when she coughed or blew her nos 
Because of increasing embarrassment over 


had recently taken to wearing: band aids t 
help (Fig 1. There were no associa 


abnormalities or birth problems 
family history was unremarkabl 








Fig 2.—Lacrimal fistula near inner canthus 
of OS. 


* Fondo S hy, = 
P onc o? 
2 Y oS SE: 





E 
St E eus P NB 
SELMA T E a, Eu x 


ae " ? m. x 





Fig 3.—Probe that has been inserted in 
fistula to define lacrimal sac. 


Fig 4.—Dissection of fistulous tract. Note 
tract is well-defined structure. 
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Fig 5.—Base of tract is tied off with 5-0 
chromic suture. 


On physical examination, a 0.5-mm open- 
ing was seen approximately 4 mm nasal to 
and 2 mm below the inner canthus of the 
left eye (Fig 2). When the patient 
performed a Valsalva maneuver, straw- 
colored fluid was observed to ooze from this 
opening, as shown in Figure 1. The results 
of the remainder of the examination were 
unremarkable. Visual acuity, slit-lamp ex- 
amination, and extraocular movements 
were also normal. Instillation of fluores- 
cein-dye suspension ir each eye revealed 
patent nasolacrimal ducts bilaterally, since 
dye was retrieved from each nostril. Irriga- 
tion of sterile water in the lower punctum 
also demonstrated a communication with a 
lacrimal fistula OS. Surgical removal of the 
fistula was then planned. 

Under general anesthesia, fluorescein 
dye was injected into the upper punctum 
OS. Fluid was noted to reflux from the 
fistula. A double-O Bowman probe was 
then passed into the lower canaliculus to 
locate the lacrimal sac. A larger probe was 
then passed into the fistulous tract until it 
contracted the first probe in the sac. The 
first probe was withdrawn, leaving the 
fistula probe in place (Fig 3). A skin inci- 
sion was made around the mouth of the 
fistula, and the tract was dissected 
completely down to its junction with the 
lacrimal sac always maintaining the probe 
as a guide (Fig 4). 

At the base of the ‘istulous tract, a 5-0 
chromie suture was placed around the 
entire tract and tied (Fig 5). Again, fluo- 
rescein dye was injected to test the effec- 
tiveness of the suture and to test for any 
damage to the sac. The fistulous tract was 
then removed above the tie, and the skin 
was closed in two layers. 

At follow-up after one year, the patient 
was totally asymptomatic, and no scar was 
detectable at the site of the wound. 


COMMENT 


In discussing the treatment of 





congenital lacrimal fistula, Werb 
points out that it is necessary to first 
determine that there is adequate 
drainage from the sac by a patent 
nasolacrimal duct.’ He recommends 
dacryocystorhinostomy in the event 
that the drainage is inadequate. This 
raises the point that congenital lacri- 
mal fistulae are usually not functional 
at birth but may become so, if infec- 
tion or trauma render the normal 
apparatus inadequate. Masi points out 
that the clinical course of congenital 
lacrimal fistulae is either to remain 
nonfunctional (and in his view, 
asymptomatic) or to become eventual- 
ly an alternate route for drainage, if 
the nasolacrimal passageways become 
obstructed.” In the former circum- 
stance, Masi recommends no treat- 
ment; in the latter, he suggests 
dacryocystorhinostomy with simple 
excision of the superficial portion of 
the fistula. i 

In the early literature, cautery is 
mentioned as a treatment for lacrimal 
fistulae, but results were only partial- 
ly successful. Werb does not discuss 
treatment of congenital fistulae, but 
does indicate that acquired fistulae 
should be removed surgically by 
dissecting the tract down to its junc- 
tion with the sac with a probe inserted 
and divided at that point. The area is 
cauterized, and the skin closed by one 
or two sutures.’ The procedure is 
combined with dacryocystorhinosto- 
my to correct the nasolacrimal duct 
obstruction. Our case demonstrates 
the success of a modification of this 
technique in treating congenital fistu- 
lae. 


Supported by a grant from Fight for Sight Inc, 
New York, to the Fight for Sight Children’s Eye 
Center of the Eye Institute of New Jersey. 

Barbara Fitzgerald provided technical assis- 
tance. 
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carcinogenic in rats.’ 


plasty. Although the staining tech- 


nique used by these authors is simple - 


and easy to perform, trypan blue has a 


teratogenic effect." Because no dye. 
as yet has been found to be ideal for 
staining donor corneal endothelium 
prior to keratoplasty, we investigated 
the efficacy of indocyanine green. 
Indoecyanine green is known to bind 


avidly to protein, and it was believed 
that the increased permeability of 


dead corneal endothelial cells might 


cause these cells to stain selectively. 


MATERIALS AND METHODS 


Indocyanine green is commercially avail- 
able in 25-mg and 50-mg quantities in 


sterile containers. It is highly soluble in 


water but poorly soluble in saline solution. | 
However, once the dye is dissolved in 

distilled water, salt may be added in high | 
concentration without precipitation of the - 


dye.* To prepare a sterile dye solution with 
an osmolarity that is nontoxie to the 


corneal endothelium, the following modifi- - 


cations in dye preparation are made: (1) 


; Use of 50-mg vial of indocyanine green 
with an injectable top for aseptic handling. | 


Stocker and 
others? in 1970 described a method of - 
trypan-blue staining of donor corneal - 
endothelium for use before kerato- 


| (2) Add 2. 5 ml of aqueous solv put (próside 

© with the dy e) by means of a 3-ml calib 

ET syringe. 43) Vigorously shake the | 
water mixture until all the d 

_ dissolved. (4) Add 2.5 ml. of 5% dex! Osi 

: 0.9% normal saline solution by means of 
new 3-ml calibrated syringe. (5 Sha 


more to mix. The dye sol tion i 


complete at à 1% concentratior T 
dye-sokition oamiolarity i is. 296 mOsi 


=. IN xh Le the kea lo roi 


layer. Next, the cornea Was placed. i 
normal saline bath for one minute. In 


.cyanine. green mixture was drawn i 
syringe from its sterile container, af 
. which the needle of the syringe. wa 


removed: After allowing the normal sal 


“to drip off, the. cornea was transferred t 

. corneal cup that had a. radius of eurvat 
-similar to that of the cornea. Dye was the 
dropped into the corneal endotl elium : fror 


the syringe. Following vary g perii 
staining time, the cornea. was. remove 


‘from the cup and rinsed by gentle agi 
. ion. in - two consecutive normal a 
baths. . Kk | | 


: o | | 
‘Staining Time 


“Six New Zealand rabbi te, Ww eig 
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Fig 1.—Devitalized endothelial cells stained for five minutes with indocyanine green dye 


mixture (original magnification, x 16). 


kg each, were killed with intravenous injec- 
tion of phenobarbital sodium. The eyes 
were enucleated immediately and stored 
for one day in moist chambers at 4 C. Two 
corneas were stained for 1, 3, 5, 7, 10 and 20 
minutes. 


Cold Storage 


Six New Zealand rabbits, weighing 1 kg 
each, were killed with intravenous injec- 
tions of phenobarbital sodium. The eyes 
were enucleated immediately and stored 
for varying periods of time—corneal sur- 
face up—in moist chambers at 4 C. Four 
eyes were removed from cold storage and 
stained at one, three, and five days after 
enucleation. The stain time was five 
minutes. Next, the corneas were placed ina 
corneal cup that was attached to a micro- 
scope slide. Seven areas, preselected by a 
pattern grid, were viewed, and the number 
of dead cells was determined. The average 
total cell count in the seven preselected 
areas had previously been determined for 
more than 50 New Zealand rabbits by 
means of alizarin-red staining of the 
corneal endothelium. The percentage of 
dead cells for each cornea was determined 
from the number of dead cells and the 
average total cell count. 


Trypan Blue and 
indocyanine Green Stain 


Four rabbit corneas, which had been 
stored for one day in moist chambers 
at 4 C, were first stained with trypan 
blue dye in the manner described by 
Stocker. The corneas were then 
rinsed in two baths of normal saline 
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and stained with indocyanine green, 
in the previously deseribed manner, 
for five minutes. 


Endothelial Perfusion 
Following Staining 


Corneas from five New Zealand 
rabbits, weighing 2 to 3 kg, were 
excised and prepared for mounting in 
a dual-chambered specular micro- 
scope. Prior to attachment of the 
posterior aspect of the perfusion 
chamber in one cornea of each pair, 
the endothelial surface was covered 
with the indocyanine green dye mix- 
ture. The dye was rinsed off with 
normal saline solution after five 
minutes, the posterior aspect of the 
chamber was attached, and perfusion 
was begun with glutathione-bicarbon- 
ate-Ringer solution.” The stained and 
unstained corneas were perfused un- 
der identical conditions of tempera- 
ture and pressure for three hours, as 
described by Dikstein and Maurice." 
Measurements of corneal thickness 
were taken every 15 minutes for 180 
minutes. 


RESULTS 
Staining Time 


After one minute, the corneal endo- 
thelial cells that stained were only 
faintly green. By three minutes, the 
stained endothelial cells could be 
easily distinguished from the sur- 


15 


— 
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Devitalized Cells (96) 





3 Days 


Fig 2.—Percentage of endothelial cells that 
stained after one, three, and five days of 
storage in moist chambers at 4 C. 


+ 
rounding unstained cells. Counting of 
stained cells was easily performed 
after five minutes, because there was 
a sharp contrast between stained and 
unstained cells. At this time the nuclei 
were deeply stained and distinguish- 
able from the surrounding green cyto- 
plasm (Fig 1). After 7, 10 and 20 
minutes, little increase in stain inten- 
sity was noticed. Five minutes seemed 
to be the optimum staining time. 
Corneas stained for five minutes and 
left in baths of normal saline retained 
the stain with original clarity for at 
least one hour. 


Cold Storage 


After one day of moist-chamber 
storage af 4 C (Fig 2), 1.79% + 0.88% 
(SE) of the corneal endothelial cells 
showed staining. Three days of stor- 
age at this temperature produced 
3.95% + 1.67% stained corneal endo- 
thelial cells. After five days at 4 C, the 
stained corneal endothelial cells in- 
creased to 10.03% + 6.10%. 


Trypan Blue and 
indocyanine Green Stain 


Four rabbit corneas stored for one 


day at 4 C were stained first wit « 


trypan blue and next with indo- 
cyanine green. Stained endothelial 
cells appeared with blue nuclei and 
green cytoplasm. Less than 1% of the 
endothelial cells that stained had 
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green cells apparently 


upas itat stai ‘for iens ation of corneal 






opkithatinology iie for 
it has been used in photograpl 
choroidal circulation of the € 
The long history and continued 1 
| indocyanine green in ‘medicine 
P should A to the OTT of th 1 


damaged is, however, impossible. The 
number of stained cells increases with 
prolonged periods of cold storage. 
Cells that stain with trypan blue also — 
stain with indocyanine green. Five 
minutes of corneal endothelial expo- F 
sure to indocyanine green dye mix- 
ture produces no damage to living a WB 
endothelial cell function, as demon- 
strated by the perfusion studies. Indo-- : 
cyanine green appears to selectively rs nt 
stain dead corneal endothelial cells. In |. 
addition, the dye mixture does not 
appear to be harmful to living. endo- 
thelial cells. | 
Indocyanine green has beet widely owever, needs | 
used in medical practice since the siti es to doma ilie. appa: 
introduction of the dye into this. - outsta : ding efficacy. of this: stai E 
country in 1957." Previous uses of. is s y 
versatile dye have included determi- © a 70 0 IT 
nation of cardiac output, hepatic fune ^. ¥ ` This investigation was supported i in ^ pa 
tion, and liver blood flow studies. P Pm Vedi t 
Indocyanine green is not new to - tance. : z 
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ethene “from” the conjunctival 
healthy eyes were cultured on 
|; two. sep: rate occasions to determine the 
. presence ot. absence of a persistent an- 
- aerobic flora. Aerobic bacteria and fungi 
|, were also studied for comparison. Of the 





|. 184 eye cultures, 112 (60.9%) contained at 


` least one microorganism. Obligate. anaer- 
. obes were recover ed from 51.6% (95/184) 
.. of the cultures. "Propionibacterium acnes, 
the predominant anaerobe encountered, 

was present in 49.5% (91/184) of the 
eyes. Aerobic: and facultatively anaerobic 
_ bacteria, present in 32.6% of the total eye 





















naerobes. “Staphylococcus epidermidis 
as the most common of these. Fungi 





that the ‘conjunctival sac is either sterile 
nally contains. small numbers of 


ic, aerobic, or. facultatively anae- 


jn eria. As other workers have — 
ve origin of the bacteria in the 


es may be the skin of the eyelids. 








d cultures, were tess common than obligate | 


rely found. Our findings suggest 


( rch Ophthalmol 96: 1448-1450, 1978) 










Tith the advent of improved 
methods of isolating and identi- 


fying anaerobic bacteria from clinical 
specimens, interest has increased in 


defining the anaerobic bacteria of the 
normal flora and in assessing the role 


- of obligate anaerobes in disease. The 


results of the relativ rely few studies of 
anaerobic bacteria in relation to 
ophthalmology have been contradicto- 


ry."* Haenel et al isolated anaerobic — 


Gram-positive cocci from the outer 
eye, and Nagata’ isolated propionibac- 
teria (anaerobic corynebacteria) from 
the conjunctival sac, but Bachrach et 
al? found no anaerobes. In addition, 
Locatcher-Khorazo and  Gutierrez' 
were unable to isolate anaerobes from 
a large series of normal eyes between 
1952 and 1968. More recently, Matsuu- 
ra’ and Perkins et al* reported the 
isolation of anaerobes from a high 
percentage of the normal conjunctivas 





Messed for publication Nov T 1977. 
From ie a of b ege i 








Disease: ‘Control, Us 







Edueation, and Wel fare. 





96, Aug 1978 


on onjunctival Sac 


Dad Division, Bureau. of " 


puite, lepartment . of Health, | 
fare, Atlanta rs Allen iuis Eco 


in ^ securely tighteni | 
and does not conse. enduseliont. by ‘the  ingthet es from the glove box. After the 


Public Health Service or by the US Department 2 


s to. Emory University School 
E peu Ha 1365 | 








+ 


they cultured. 

Our study was undertaken to dem- 
onstrate the presence or absence of a 
persistent anaerobic flora of the 
normal human conjunctival sac 


through the use of sequential eye 


cultures. Aerobic bacteria and fungi 
were also cultured and identified to 
allow comparison; with anaerobie iso- 
lates. 


MATERIALS | AND. METHODS | 


Forty-six volunteers with no clinical 
evidence of recent history of ocular disease 
were selected from the staff of the Emory 
University Clinie and. the Center for 
Disease Control (CDC)i in Atlanta, Georgia. 
The persons studied ranged i in age from 22. 
to 60 years. The eonjunetivas of both eyes 
of each volunteer were cultured twice 


| (samples A and B) with a two-week 
interval between samples. All specimens — 


were collected. between October and. ai Ad 
cember; “976. ME UT 

Samples of. each. eye of the persons | 
studied were obtained 








their nid slightly. loose, in an anaerobic  - 
xt for 24 to 48 hours and. they, E 
the caps beforeremov- ^ 











swab, placed in the tubes 


containing "thioglycollate medium, and 
each sample. was mixed briefly with an 


oscillating. mixer to "petas a sample 


MUS iilii Min etal 


d by lightly streaking MC 
à sterile, dry, swab overthelowerconjune- ^. 
tival sac. Each swab was then immediately —— 
placed in a tube containing 1 ml of prere- o 
duced thioglycollate medium. The mediumi 
-was prereduced. by holding the tubes, with 









Table 1 Conjunctival Sac SUES of Normal Eyes Yielding Microorganisms 






















Sampie A* | Sample B- 
No. Isolated/ No. Isolated / vul No. isolated; 
a e | Total Percentage Total | Percentage | Total 
croovper — ola .  . Cultures Positive Cultures Positive | Cultures. 
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=ve! sac of each eye (lett and right) was s cultured initially (sample A) and two weeks. later (sample B). 
bas ing atleast ore mieroorgañism from either left or right eye conjunctival sac specimens, 
























Table 2.—incidence of Various. E Mirer gaisma | in the ‘Confoactival Sac. 
Cultures of Normal Eyes. 

















a vere iium inocalsied. with 
Eg menon so that the 





~ Sample A E Sample B 










No. isolated Percentage - ‘No. Isolated/ Parentage 
P obligate anaerobes) Total: 79b te ee 
g cou isolated: one Positive Positive Positive ^ Positive 
“ciate agar, imeubated in a 





















| Cultures Cultures - . Cultures | _ Culture 
Obligately anaerobic bacteria ap ES * an us 
Propionibacterium acnes 46/61 75.4 — 11 45/52. 86.5 
Peptostreptococcus, CDC ND | T i" ae 

group2 — | 3/81 49 2/92. 38 


5m jar: one plate of phenyl- 
| agar’; one plate of an- 
{yeast extract, hemin, 
cystine): a tube of 










A agar 






























wiyolate medium (supple- A a oe 01... 49 uu o 
xtr B g/ Propionibacterium ae | | p 
nh aie g uda: granulosum — 0/61 0.0 | 1/52 T9. —— 
; Ü Bg Facultatively anaerobic bacteria INIT eee 


;neubated anaerobically; 

























Staphylococcus epidermidis 28/61. | 45.9 ^ 15/52. | 289 . z3 * p: 

bouraud's s dextrose agar Unidentified Gram-positive rod — 14/61 - 23.0 “ 5/52. ^ — 96 ES 

E ooi ily. Except for the Micrococcus sp 1,9408 82. . . 1/80 — ELEA: 

exÉrcsce agar, cultures were Streptococcus sp | 2/61 3.3 LL2/82 ^ 138 ^ [ 

= | 35°C: The phenyl ethyl alcohol Staphylococcus aureus ^ 0761 00 1/52 19. = 
a Elo«d agar ane anaerpbe blood agar plates Unidentified Gram-negative | FEE g aa ya 
Were prereduced taer in an anaerobic rod 1/61 1.6 1/82 9 eee 
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Fungi 
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Fusarium sp. 3/61 4.9 
Cephalosporium sp | | 
















































he = boi ing water bath and z 
ing -hem in cold tap water just of colonial characteristics, Gram-stain re- RESULTS - du. 
WBe action, and microscopic morphology. Rep- At least one type of microorganism - 
ading dex —— ee to that resentative anaerobe isolates were defini- (bacterium, fungus) was isolated from 
si used to prevent undue tively identified on the basis of gas liquid - 112 of the 184 (60. 9%) . eye cultures 
pm . anaerobic media to air chromatography results and biochemical performed. The initial samples (sam- 
tr imeculation: When ajar characteristics.’ Biochemical characteris- ple A) yielded 61/92 (66. 3% n positiv e 


KE * paies (15 minutes), an ties were determined with a commercially eultures; and 52 /92 (56. 5%) of the 
ator and an anaerobic indi- available anaerobic microidentification | 


strip were added, and the jar was system. Facultatively anaerobic bacteria  - sample B specimens taken two weeks 
faled and the-:olid media was incubated and aerobic organisms isolated on the : later were positive for bacteria and/ or 
35 °C for at east seven days; the thio- ^ chocolate agar plates were identified. as fungi (Table 1). 
slate brok was :pcubated for 14 days | described in the following: — . Of the. specimens from the 92 eyes 








t 55 °C, Tbe jar was then opened, a The chocolate agar plates were incubated — of 46 persons that were cultured on 
h ding-jar idws applied to prevent expo- in a candle jar at 35 °C for three days. Each ^ two different occasions, 51.6% (95/ 184 

















-xe zumbers of colonies and isolate was Gram-stained, and the Gram- | 
wir eharactesisties were observed and positive cocci were grouped as described by — obes. Propionibacterium acnes was 
: Bact zok omy type was Gram- Facklam and Smith. Other aerobic orga- isolated from 91/184 eye cultures 
ned and subc-ltared to determine their nisms were grouped by Gram-stain results . (49.5%) and was the an aerobic org de 
ranac: The blood agar subeul- and morphology only. The Sabouraud x, : 
incubated aerobically (candle ^ dextrose agar cultures were incubated for - nism most frequently observed. A 
1 araerobically for three three days at room temperature before total of 75.4% of. the sample A positive 
examination. All plates were held for 14 cultures yielded P ACNES; and this. 

es grow g eniz anaetobieally were days, and no additional isolates. were | same bacterium. was recover d 
d dblig te-amaerobes. Allofthese ^ observed beyond day three. Filamentous . 86.575 of sample B pole eu 
ly identified on the basis fungi were identified morphologically. | (Table 2). : 


samples) contained obligate anaer- 
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The same. obligate anaerobe was 


eyes of the 46 persons sampled on the 
swe separate occasions (samples A and 
B) Propionibacterium acnes ` ac- 






















solates (12/13) and for all the right 
ye isolates present in samples. A and 
. Other obligate anaerobes isolated, 
ut with a lower incidence, included 
; tostreptococcus, CDC group 2, an 
dentified - non-spore-f orming 
am-positive rod, and EU 
ium granulosum. | 
Staphylococcus. epidermidis was the 
nost common of the aerobic and facul- 
atively anaerobic bacteria isolated 
able 2). Of the 46 persons whose 
es were sampled on two separate 
casions, the same aerobic or faculta- 
. tively anaerobic species was found in 
- four of the left eyes and was: present 
. in seven right eyes. All but one of the 
-< cultures from left eyes and all but one 
. of the cultures from right eyes grew 5 
Eu. Mob 

^: We suspect that the fungi, Fusar- 
dum and Cephalosporium species, 
- whieh were isolated only a small 
< number of times, were laboratory 
- eontaminants. None of the eyes was 
positive for fungi in both sample A 
and B cultures. 

‘The number of bacterial colony- 
_ forming units (CFU) per eye sample 
-. was small; this number was generally 
|" less than 20 CFU per plate and always 
less than 80 CFU. In most cases, 
- where both aerobically and anaerobi- 
cally ineubated cultures were positive, 
the obligately anaerobie bacteria out- 
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ay No. (CoCYd 


oae in 13 left eyes and in 17 right l 


punted for nearly all of the left eye 


Khorazo, Seegal BC (eds): Microbiology of the Eye. 


` numbered the aerobic and faculta-. 
tively anaerobie bacteria. 


COMMENT 
The obligate anaerobe, P aenes, was 


cultured from a higher percentage of 
the normal eyes than any other micro- 


organism in this study. Whether P 
acnes is a resident or transient inhabi- - 


tant of the eye is at present strictly 
conjectural. In additicn to the obligate 


anaerobes found in our study, other 


authors have isolated Lactobacillus sp, 
Eubacterium sp, Clostridium sp, Bac- 


 teroides sp, and Actinomyces sp in a 
. small percentage of normal eyes.^" 


The source of the bacteria in the 


conjunctival sac of the eye is an 
important consideration. Locatcher- — 


Khorazo and Gutierrez‘ discuss con- 


-vincingly the concept that the con- 


junctival flora is very similar to that 
of the skin, and that the source of 
microorganisms in the conjunctival 
sac may well be the skin of the eyelids. 
Our results from this study ténd to 
support this supposition. Various oth- 
er studies have shown that obligately 
anaerobic bacteria, especially propion- 
ibacteria and less frequently, anaer- 
obie coeci, outnumber aerobic and 
facultatively anaerobic bacteria in the 
skin by at least 10 to 1.7 On the 
other hand, the mucous membrane 
surfaces of other regions of the 
human body, such as the nasopharynx, 
oral cavity, gastrointestinal tract, and 
genitourinary orifices, characteristi- 
cally harbor a plethora of obligately 
anaerobic baeteria (Gram-negative 
and Gram-positive species), and or- 
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| ganisms other. thar propionibacteria, CN 


such as. baeteroides and bifidobae-- 
teria, usually predominate. t 
Whether the propionibacteria and 
anaerobic cocci found in the normal — 
conjunctival sac play a role in disease. 
of the eye in some situations is. also 5 
conjeetural. Propionibacteriwm. acnes - 
has been incriminated. as a cause of. 
infective endocarditis i in compromised 5 
individuals," and other investigators. EK 
have shown that this bacterium is 
probably involved i in the development : 


of aene vulgaris, a very common ; 


disease of adolescents and young 
adults." Propionibacterium acnes has 


been identified as causative in postop-. is 
erative bacterial endophthalmitis'* He ia 
and, in such cases, may have gained - | 
entrance to the inner eye at the time . . 


of surgery. The. anaerobic cocci have * 


been demonstrated in a variety of | an 


diseases, but their actual role m the 
pathogenesis of these diseases is 
poorly understood. In this regard, 
Perkins et al assign a pathogenie role 


to anaerobic cocci on the basis. of an 


increased rate of isolation of the 
microorganisms from inflamed eyes 
as compared with that from normal 
eyes. These organisms have also been 
isolated from inflamed ocular tissues 
in cases of adnexal infections, kerati- 
tis, and endophthalmitis." 

The bacteriologic procedures and 
the experimental results described in 
our paper should be useful to those 
who are interested in further assess- 
ing the potential role of obligately 
anaerobic bacteria in conjunctivitis 
and other diseases of the eye. 
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Cleveland Clinic 

9500 Euclid Avenue. 
Cleveland, Ohio 44106 





ANTERIOR AND POSTERIOR SE iu MENT VITRECTOMY COURSE 





“SPONSORED BY - = 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND | | AR miner 
= NOVEMBER 2-3, 1978 ee 


X g & 


"x FACULTY —.——— 

-JORGE N: BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. MORTON L. ROSENTHAL, M.D. — 
= FELIPE |. TOLENTINO, M.D. m 


Sox 
2 OR 


















Dr SLIDES, FILMS, VIDEO. TAPES aid SUPERVISED PRACTICE CE SURGERY — AL o 
his ( OME € Conic: qualifies for 16 credits in Category 1 for the Physicians’ Recognition Award of the ‘American | 
al Association. | T ee | | 
Ü Registration. fee: $300. 00 (Luncheons inc cluded) | 
For registration and further information, please we 
- . Jane Stark, Registrar - | 


«+ Post Graduate Institute - E 
310 Es York oe ane Ear infirmary uu 





LOG 2 


XENON ARC 
PHOTOCOAGULATOR 


MONOCULAR INDIRECT ATTACHMENT 


-~OG-2 INDIRECT 


* Over 800 in use by leading ophthal- # Erect image 
mologists and institutions 


s Partabl? a Variable illumination 

1 Plugs into standard wall socket = Full field illumination independent 
of selected reaction size 

1 U.5.-made 


1 Direct and indirect viewing = Easy installation on existing Log-2 


CLINIT EX -ssion of © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. varian 


PLEASE SEND MORE INFORMATION 

[.] LOG-2 [ ] INDIRECT OPHTHALMOSCOPE 
Name Title 

Hospital or Clinic 


Address 


City State 


CLINITEX, INC. € 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 





G | T iA AUCO MA SYMPOSIUM 
_ DECEMBER 7, 8, 9, 1978 - 


vus E sponsored by /-— | 
os DEPARTMENT C OF OPHTHALMOLOGY - 
pO. UNIVERSITY OF SOUTH FLORIDA 
. TAMPA, FLORIDA 33612 


p R. Anderson, Miami 
“Stephen M. Drance, Vancouver 
. Joseph S. Haas, Chicago 
Jonathan Herschler, Miami 
Allan E. Kolker, St. Louis 
|. William E. Layden, Tampa 
"Samuel D. McPherson, jr, Durham 


Robert N. Shaffer; San Francisco’ : 
Richard J. Simmons, Boston 
| George L. Spaeth, Philadelphia 


.. For Information: 
William E. Layden, M.D. 
. Box21 MDC 
USF Medical Center 
Tampa, Florida 33612 
Registration fee $175.00 
($50.00 Residents and Fellows) 


"BASIC COURSE WC 
CONTACT LENS FITTING 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR © 
INFIRMARY | 
OCTOBER 13, 1978 
|]. . “HOW TO FIT A PATIENT STEP BY STEP" 
d Taking Measurements Insertion and Removal 
i Designing. Lenses Evaluation of Problems 
Ordering. Lenses Assessing the well-fitted Lens 
l lecking out the Lens „Follow-up ( Care 
LECTURERS 
ROBERT RIECHERS, M. D. 


RGE N. BUXTON, MD. a | 
l HOEFLE, M.D. JAMES J. KOVERMAN | 
EE T. CRAIG mie | 

hi course i is designed for optithatvologists dotting to start YS E 
iting program; and technicians RN by ophthalmolo-: | 


m $75 00 “Limited enrollment 


: : AMA CME Credit in Category 1: 8 
od. For registration, please write: — 


og Jane Stark, Registrar. : 
— Post Graduate Institute — cg 
New York Eye and Ear Infirmary — 
310 East Fourteenth Street. p 








(Intraocular Carbachol 0.01%) 


DESCRIPTION: A sterile solution. ‘Each i contains: Ati: 


Carbachol 0.0196, inactive: Citric Acid Monohydrate 0. 1096, 


“Sodium Chloride 0.82%, Dried Sodium Phosphate (to adjust 
LH pH), Water for Injection USP. €  DM-00 O 


ACTION: Carbachol i isa potent cholinergli (parasympathomė : 


metic) agent with miotic activity. — Du 
INDICATIONS: Intraocular use for f pupillary miosis during 


surgery. 


CONTRAINDICATION: „Should not be used in those’. 
persons showing. iyparsenattivity to any "m the amponi 


of this preparation, 
WARNINGS: For single-dose iritraoculer: use Bhi Discard 


. unused. portion. intraocular Carbachol 0.01% should be used : 
< with caution in patients with acute. cardiac failure, bronchial 


asthma, peptic ulcer, ‘hyperthyroidism, G. f. um urinary 


tract obstruction and Parkinson' s disease. 
E ADVERSE REACTIONS: Side effects. such as ‘difficulty in’ 


visual accommodation, flushing, sweating, epigastric distress, 
abdominal cramps, tightness in urinary bladder, and headache 
have been reported after systemic or topical use of carbachol. 


. These symptoms were not reported following intraocular use 


of. carbachol 0.01% in pre-marketing studies. Persistent 
bullous keratopathy and post-operative iritis following catar- 


. act extraction with utilization of- intraocular carbachol have 


been reported i in an occasional patient. - 


.DOSAGE AND ADMINISTRATION: After: ‘opening and | 


tilting the outer container, the inner sterile vial. is dropped 


onto a sterile tray and is ready for use. Withdraw the contents 
vinto a dry sterile syringe, and replace the needle with an 


atraumatic. cannula prior to intraocular irrigation. One-half 


 milliliter should be gently instilled into the anterior chamber 


for the production of satisfactory miosis. “It may be instilled 


. before or after securing sutures. -Miosis is usually maximal 
| within two to five minutes after application. in 


| OVERDOSAGE: Atropine should be administered parenter- 
-ally (for dosage. refer to Goodman . & , Gilman or other 
pharmacology reference). 


3 HOW SUPPLIED: in 1, .5 ml sterile glasé vials packaged six te. ^: 


a cartón, 





MIOSTAT. 


(Intraocular Carbachol 0.01%) 


Alcon Surgical 








pe of Oph almology 
S te bei: 3 " and 16, 198 29 


"OM The] Newporer Inn, h lewport. Beach, Ca llifo omnia 1 









Be > : Ó f Te treble ms. This ist ev i ew is s apt TOY + " he 
C.M.E. credit i in Category I lof i the AM (A Physicians Re 
nition Award. E g 
p The guest faculty is corr weet of an ou itst nding ero 
v ux of national a and inertia al ophthalmology leaders. 

| ) im H . Leopold, Chairman, 

` l Der n y Ophea ogy, University of | California, | rvine. — 

x Re egi st aion fee i is $50.0 0. 200. » The nui Y ber of re Bist strants : AD 



















y This program is s supporied i in part by a grant from Fo s XP 
Allergan; Pharmaceuticals, inc., Irvine, California $ 92719. . € 1978 Allergan Pharmaceuticals, Inc. m M 








The Haag-Streit 





Slit Lamp 900 


is a lifetime investment... 


Fer Service or 
Preduct Information Contact: 


HAAG REIP Ie: 


Supsidiary of 
Haag-Streit AG, Berne. Switzeriand 


6 industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 





and so is the service 
that comes with it. 


Owning or operating a Slit Lamp 900 means owning 

and operating the original. It also means you Fave the 
world's most reliable instrument which offers all the 
benefits of superior ease of operation, superb accuracy 
and unmatched quality. 


Made by the world's leader in ophthalmological and 
related instrumentation, the Slit Lamp 900 is a lifetime 
investment and so is the service that comes with it. 


Our field service organization is composed of 
technicians who have served a minimum of five years 
in both manufacturing and service before qualifying 
for assignment to the U. S. 





From October through December 1978 we will 
be making service calls in Illinois, Wisconsin 
and Michigan. 

(Please reply by September 10, 1978) 


If you are in this area and have a Haag-Streit instrument 
that you wish to have serviced, please let us know. 

Just fill in the coupon, send it to us and we'll respond 

as soon as we hear from you. If you prefer, just give 

us a call and have your serial numbers handy. 


If you don't own the world's finest, original Slit Lamp, 
isn't it time you did? 


Which Haag-Streit Instruments 
would you like to have serviced? Comments as to functioning of instruments : 





1 SlitLamp Noc BOK), CG a 


2 Applanation Tonometer R e TT E r 





3 Javal Ophthalmometer NOM ARTA T A E TN u 


4 Goldmann Perimeter NA. arb; cheated 

Other Haag-Streit Instruments a 
a 2 ee - MC PL MER PERLE 
Indicate best time for servicing; in so far as MO TU WE TH FR SAT 


possible, we will comply : E a o g 





NAME 

STREET CITY 

nel Cei CP si AE. be: LE TENAS 
STATE ZIP 


Keeler on Color. 


Because you have different kinds of patients, Keeler offers two spe- 
cially-designed color vision tests. Neither requires literacy on the part 
of the patient, nor special training on the part of the tester . . . both are 
effective, quick means of determining color vision deficiencies. 


The Guy’s Color Vision Test 
An excellent test for pre-school and 
school-entry age children, the 
Guy’s Color Vision Test uses plas- 
tic, cut-out letters as shapes for 
the patient to identify. The child 
is shown a page, then asked to 
pointtothe 
letter that 
appears on 
the page. 
Record 
charts are 
included. 


The City University Color Vision Test 
The City University Color Vision Test pro- 
vides the doctor with a more comprehen- 
sive testing method. A series of Munsell 
paper samples, each containing one central 
and four peripheral color dots, are shown 
to the patient. The subject is then asked 

to identify which peripheral color dot 
most closely matches the dot at the cen- 
ter. A “normal” response is provided for, 
as well as responses to indicate a pos- 
sible protan, 
deutan or tri- 
tan confusion. 
The set also 
includes rec- 
ord charts. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
€ € € [ Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 


Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


..With the future in sight 





University of Illinois 
announces 


Continuing Education Course for 
Clinical Diagnosis and Management of Uveitis 
Course Directors 


3eward H. Tessler, M.D. 


Robert S. Weinberg, M.D. 


Guest Speakers 


>. Richard O'Connor, M.D. 
Jniversity of California 


Theodore F. Schlaegel, M.D. 
Indiana University 


Ronald E. Smith, M.D. 


University of Southern California 


Fac; Ey of the University of Illinois Eye & Ear Infirmary 


September 15 and 16, 1978. Registration fee: $150.00, $35.00 for residents with letter from department 
chairman. for additional information please call or write Carmen Carrasco, University of Illinois Eye & Ear 
infiemery 1355 West Taylor, Chicago, Illinois 60612 (312) 996-8023. 








universal 


trial frame gi 





FROM L.S. OPTICAL SPECIALTIES 


e Combmed sturdy construction with light 
weight fer patient comfort e Temple, nose- 
piese an3 fame movement provide smooth 
accurate adjustments and fine fitting 
e The simple stat onary cell and triple rotating 
freet ce 5 allcw the frame to accommodate a 
tet. of ur S8mm (172'") test lenses € Clearly 
anc precise y engraved scales provide max- 
imum lex bility * P.D. 48mm to 80mm 
* Net wegnt 32 grams * Variable horizon- 
ta’ ond vertical bridge movements; com 
forzble nose it e Tempie length and angle 
east v ad ustec to hold frame snugly to head. 
99.95 each 
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SATISFACTION GUARANTEED 


Gentlemen, please ship 
Universal Trial Frame(s) 


@ $99.95 ea. plus postage. | 
in 
CO, 
i 
Name 
Address 
City 


State a, Se cd E 


(Gp) v-S.Optical Specialties, Inc. 


604 Mission St., San Francisco, CA 94105 (415) 982-7966 





In the application of topical ocular solutions, 


“Pouch” technique quadruples 
the amount of solution 
retained in the eye 






























A 
Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 
up. 
Putone drop into the cul-de-sac 
only (conjunctival pouch) without touching 
acidi the eyelid or lashes. 
(i ® 
| LUIE 
tu K AUN, 
ett (€ ^ 
-—» E Ophthalmic 
E y Have the patient look down, then " 
UT gently lift the lower eyelid and make Solut on S " 
contact with the upper lid. y teri le 
(Polymyxin B-Neomycin-Gramicidin) 
heat Burroughs Wellcome Co. 
4 Research Triangle Park 
Have patient keep eye closed for one Welicome / North Carolina 27709 
or two minutes so blinking doesn't 
activate lacrimal pump. 
The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and ——— 


gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


l. Fraunfelder FT. Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
Association for Research in Vision and Ophthalmology and the American Academy 

, of Ophthalmology and Otolaryngolcgy, Oct 6, 1976, as reported in Clinical Trends in 
Ophthaimology, April 1977. 


In a controlled study comparing a variety of common techniques, retention of eye 
dropson the eye after a five-minute interval went from 1696 to 5396 when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 
achieved in the 50-60-year-old age group See adjacent page for brief prescribing information 
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(PolymyxinB- 
Neomycin-Gramicidin) 

Each cc contains Aerosporin* brand 
Palymvxin 3 Sulfate 5,660 Units; neomycin 
sulfate 2.5 ng (equivalent to 1.75 mg neo- 
mycin dase gramicidir 0.025 mg. Vehicle 
contains #coho!l 0.5%, twmerosal (preserva- 
tive) 09001" and the inactive ingredients 
propylene glycol. solyoxyethylene poly- 
oxyprcopyle %excompounz, sodium chloride 
anchpurifie@ water 


NEOSPORIN’ 
Opnthalmic 
Ointment steie 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each g'am «ontains: Aesosporin® brand 
Polymyxin E Sulfate 5,07) Units: zinc baci- 
tracin 400 Units; meomycin sulfate 5 mg 
(eGuivelent “> 3. Sang neamycin base): 
special whit petralaturr 3s 

Brie! Giscicsure below applies to the solu- 
tion and ointment 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by aeganisms susceotible to one or 
more of thesantibiotics. 


CONTRAINDICATIONS. 
Contraindicated ir those persons who have 
shown sensaivity ‘@ any of the components 


WARNINGS 

Prcionced use-may resuit in overgrowth of 
norsuscept5le organisms. Ophthalmic Oint- 
ment may regard commeal healing. 


PRECAJTICNS: 
Cul'ure-and Suscentibility'testine should be 
periormed caring treatrr=nt. 

Ailercic Cr5ss-reactionrs may occur which 
could prevest the use ofany or all of the 
follewir antibiotics for tre treatment of 
future imfecthons: kanamvein, paromomycin, 
streptomyci' and possib y centamicin 


ADVERSE FEACTIONS: 
Neomycin is a not-uncom mcn cutaneous 
itizer. Azficiessin the current literature 
indicate an imcrease in the prevalence of 
persons allesgic to neomvcin. Complete 
litezaturs ave lable on request from 
na! Services Dept. PML. 
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THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE 
FOURTEENTH ANNUAL REVIEW 
COURSE 


“BASIC SUBJECTS IN 
OPHTHALMOLOGY” 
November 27 through December 2, 
1978 


WE ok ok k GR Gk k k $ 


SUBJECTS 
PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO-OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY of the EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES OF PHYSICAL OPTICS and REFRACTION 


wm KM HK o ck k oo ox k g 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 

FACULTY 

RONALD CARR, M.D. 

ANDREW P. FERRY, M.D. 

DAVID S. FRIENDLY, M.D. 

JOHN S. HERMANN, M.D. 

FRANK B. HOEFLE, M.D. 

THOMAS KUHNS, M.D. 

PETER J. G. MARIS, M.D. 

ROBERT C. MICKATAVAGE, M.D. 

D. JACKSON COLEMAN, M.D. 

WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive 
review of the basic subjects in ophthalmology and should be 
especially helpful to those physicians preparing for the 
American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This 
course qualifies for 48 credits in Category 1 for the AMA-CME 
Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For application and further information, please write: 


Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, N.Y. 10003 Tel: (212) 673-3480 


Department of Ophthalmology 
St. Vincent’s Hospital and Medical Center of New York 


ANNUAL CLINICAL UPDATE 


Wednesday, Thursday & Friday November 1, 2 & 3, 1978 


Robert A. D’Amico, M.D. 
Director, Department of Ophthalmology 


G. Peter Halberg, M.D. 
Meeting Coordinator 





Wednesday, November 1 
GLAUCOMA and CONTACT LENS UPDATE 


G. Peter Halberg, M.D., Chairman 


Thursday, November 2 
CORNEA UPDATE 


Robert A. D’Amico, M.D., Chairman 


Friday, November 3 
RETINA UPDATE 
Ruth Stoddard Long, M.D., Chairman 


An illustrious faculty will be presenting the latest developments in the Cornea, Retina, 
Glaucoma and Contact Lens fields 


REGISTRATION (Clinical Update) - $240.00, includes luncheon each day and a social function 
$140.00 for Residents 


Saturday, November 4 


SOFT CONTACT LENS UPDATE 


This intensive, practical “Hands On" course will be under the direction of G. Peter Halberg, M.D., with 
the cooperation of a distinguished faculty and the major soft contact lens manufacturers. 


REGISTRATION (Soft Lens Update) - $140.00, includes luncheon and a social function 


For registration or information for Department of Ophthalmology 
either or both meetings, contact: St. Vincent's Hospital and Medical Center of New York 
153 West 11th Street 
New York, New York 10011 
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MURO 


6) GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 





VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 ° 479-2680 

















. Two great Lensmeters. 
One great name... 


Marco. 


Practitioners differ. So do lens- ing contact lenses, and a full 0-90 

meters. That's why Marco has two degree tilt inclination. 

models: Which Marco lensmeter is right 
The Marco 101, with external — for you? Call your Marco distributor 

power and axis readings. today for a demonstration of both. 
The Marco 201, with internal, Then select the one that meets 

through-the-lens readings, for prac- your needs. 

titioners who work in subdued 


lighting where external readings 9/7, n ARCO 


are difficult. Whore Sering P Believing 


Both models feature as standard 
equipment an American-style cross- 
line target; a prism compensator; | 
a smaller aperture for ease in read- 


Marco 201 
GER Internal readings 





1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 















~A simple, effective, 
lighting system can 
ay offce, old cr new. 

: imologists prefer 
ting for almost all 
ctions, where most 
of u very dim lighting. To 
eom sid te Da s the lighting level 
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PARES are effective- 
eat. neandescent light- 
rexas much power as 
ng and creates con- 
<a, which may be 
; inóeseent lights, how- 


p wer K concur on ind 
:& Giffieult (almost 
t ECON: zrol by rheestat. 

; = = note 1 is that one 


| p 4 eee ihe can be 
w:thin reack of the 
i the incandescent 
d » a rheostat and 
in-out switch system. 

oae to the other is 
and seen becomes 
the incandescent 
z be adjusted as needs 
caid also connect this to 
etustec off switch for the 
resceats.. bat I personally do not 
ver this amangerient so I de not use 


ner will, o? course, be 
red thet extends from the rheo- 

L he incandescent ligat. This 
 AemomplHshed, however, in 
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several ways: (1) Many wiring sys- 
tems have conduits through which 
other wires can be fed, which utilizes 
the existing systems. (2) Some offices 
have walls, ceilings, and floors that 
readily lend themselves to adding the 
additional wiring with little disrup- 
tion. (3) A last resort is "wire mold,” 
which is a neutral-colored surface 
conduit measuring about % x 1 inch 
in eross section, that can be unobtru- 
sively run up walls and ceilings, some- 
times in the angles. I was forced to do 
this in a branch office of mine owing 
to a concrete floor and brick walls, but 
it only took my electrician 21? hours to 
do it (at an hourly rate of $25), and it 
really is not at all aesthetically 
disturbing. 

The ophthalmologist who is both- 
ered by his changing light needs, but 
still wants efficiency (and lower pow- 
er bills), can install this system at 
minimal expense (probably less than 
$100 per room) for maximum satisfac- 
tion. Try it; you'll like it! 

ANDREW S. MaRkovirS, MD 
Soquel, Calif 


The Rubber Glove Graft 
for Mucous Membrane 
Reconstruction 


To the Editor.—In the past few years I 
have found the rubber glove graft to 
be a very useful technique. It ean be 
used either as a primary graft for 
small areas in which a mucous mem- 
brane graft would otherwise be 
required or as a stent to add substance 
to a mucous membrane graft and help 
hold it in position. I learned this ied 
nique from Dr Orkan G. Stasior but 
am uncertain as to who is to be cred- 
ited with its origin. I am unaware of 
its description in the literature. 

A rubber glove graft is a readily 
available substance and is easily 
constructed. The finger of a rubber 
glove is cut into the shape desired 
after the powder has been removed by 








washing. The purpose of the rubber ^ 


glove graft is to prevent the scarring |. 


together of two raw opposing mucous A 
surfaces. By suturing the rubber glove. p 


in position, the fusion of opposing - 
surfaces is prevented, which allows- ` 
time for epithelialization of structures - 2 
underlying the rubber glove graft. By 


the time the rubber glove graft is - 
removed, if permanent stitches are 
used or eatgut sutures are absorbed, 
the underlying surfaces should be 
epithelialized. Usually this. requires 
one to two weeks. I have found i 

graft to be particularly useful in th 
lateral canthal region when one is  . 
attempting to lengthen a previously — 
scarred or phimotic fissure that is 
short of mucous membrane. Mucous 
membrane grafts alone in this region 
frequently are unsatisfactory. owing 








to the difficulty with fixation and - : 





folding. Rubber glove grafts. yield t 
good results in this region. In other S 


conditions where mucous membrane E 
grafts are required, a piece of rubber ^ 


glove cut in a similar size to the 
mucous membrane graft is a conven- 


ient stent on which to attach the ^. 


graft. The mucous membrane graft is 
sutured to the rubber glove with its 


raw surface out. The graft and rubber . eg 


glove composite can then be handled 
much more easily than the thin and 


friable mucous membrane graft alone. = 
In fornix reconstruction double-armed 
sutures can be placed through the > 
center of this composite graft into the 
depth of the fornices to hold the graft — . 
in position. Conformers or symblepha- . 


ron rings may be placed over this 
composite structure as usual, but they 
are not required in most cases. I have — 
found the rubber glove graft to bea < 
useful technique in many cases requir- 
ing mucous membrane reconstruction 
and I hope you will find it useful as a 
substitute for small or stent for large - 
mucous membrane graftings. Lo 
RICHARD L. ANDERSON, n 
Icwa City b 






































Transcorneal Suture Techniques 

To the Editor.—The tragedy of the 
~ ease reported by Abbott and Spencer 
—. and entitled: "Epithelialization of the 
Anterior Chamber After Transcorneal 


(McCannel) Suture,” (Arch Ophthal- 
mol 96:482-484, 1978), should alert us 
all to the dangers inherent in any 
technique in which inadequate wound 


à. -closure may be compounded by a 


through-and-through seton, such as a 
suture. The case reported and some of 
the statements made in the paper of 
Abbott and Spencer, however, merit 
further analysis and comment. 

< .MeCannel'ss original article (Oph- 
thalmic Surg 7:98-108, 1976) reports 
four different suture techniques. The 
first is Mackensen’s irideetomy re- 


^ pair, which is performed "open sky" 
-.- and leaves nylon sutures in the iris 
— buried inside the eye. There is nothing 


transeorneal about this technique. 
. The second and third techniques are 


<= for repair of iridodialysis and cyclodi- 
= alysis. In both of these techniques, 
sutures are introduced through the 
-. -eornea as a part of the technique, but 
_ the instructions given clearly empha- 
size that the corneal portion of these 


sutures is removed during the tech- 
nique and that these sutures wind up 
in the limbus and, most importantly, 
are to be buried under a conjunctival 
flap. 

The fourth technique presented by 
McCannel was for an iris suture for 
fixation of a dislocated intraocular 


Ls lens. Again, although this suture is 
. introduced transcorneally, the entire 


suture at the close of the procedure 
lies intraocularly and is not a transcor- 


v ^ meal suture. 
. That Abbott and Spencer are fully 










confused on this subject is confirmed 
by their inclusion of the Alpar suture 
in their discussion of techniques for 
fixation of dislocated intraocular 
. lenses. The Alpar suture is introduced 


1466 Arch Ophthalmol—Vo! 96, Aug 1978 | 





in an opened anterior chamber and is 
an iris fixation suture for intraocular 
lenses. It is never transcorneal Ab- 
bott and Spencer may, of course, 
object to the use of intraocular lens 
fixation sutures. But to object to these 
procedures on the basis of a case of 
epithelial downgrewth, which resulted 
from an entirely different type of 
suture technique, is not fair. 

Although marred by this laek of 
appreciation ef the actual techniques 
used in these different procedures, the 
article by these physicians should be 
carefully studied by any surgeon who 
would contemplate executing the 
MeCannel suture technique for irido- 
dialysis repair. Note that in the arti- 
cle, it was pointed out that "Both 
sutures were partially covered by a 
flap of conjunctiva,” and that the 
intraocular pressure never got higher 
than 3 mm Hg in this patient's post- 
operative course. 

Many surgeons are properly hesi- 
tant about repairing iridodialyses at 
all. After all, these do not affect the 
function of the eye. On the other hand, 
if a surgeon elects to attempt such a 
repair using the McCannel iridodialy- 
sis repair technique, the suture must 
not be transcorneal but translimbal, 
and it must be completely buried 
under a conjunctival flap. Had the flap 
in the case of Abbott and Spencer 
been complete, two things would have 
occurred: First, the leak would have 
been immediately apparent as a 
limbal bleb. And second, there would 
not have been an epithelial down- 
growth. 

I am sorry to see that such an 
otherwise excellent article has been 
“marred” by an inaccurate title and 
by objections to surgical techniques 
that have nothing to do with the case 
in hand. 








RosERT C. Drews, MD 
Clayton, Mo 


In Reply.-Dr Drews is correct in 
pointing out that the article by 
MeCannel describes several suture 
techniques. The procedure performed 
by the surgeon in the case that we 
reported was the one described for 
iridodialysis repair and not the proce- 
dure for repositioning a dislocated 
intraocular lens. The inclusion of the — 
suture advocated by Dr Alpar for fixa- 
tion of intraocular lenses was an error 
on our part. 

Neither the text nor the diagrams 
in MeCannel's article are clear about 
the type of flap to be used. In the case 
reported, the surgeon used a fornix- 
based flap. The surgeon is certain that 
the leak occurred along the inferior. 
suture and states that when the — 


suture was removed "the leak closed ^ . 


spontaneously, the pressure rose into 
the glaucomatous range, and the 
appearance of a membrane on tle 
posterior cornea developed." We have 
interpreted the surgeon's statement 
and the clinieal, as well as the histo- 
pathologie, observations as evidence 
that the suture acted as a full-thick- 
ness seton along which the epithelium 
gained access to the anterior chamber. - 
One of the lessons to be learned from 
this case is that a broad limbal-based 
flap should probably be used; if a leak 
oceurs, a bleb would be more likely to 
be visible than with a fornix-based 
flap and there would be less likelihood 
of a cut edge of epithelium gaining 
aceess to the suture tract. 

The purpose of our ease report was 
not to condemn intraocular lens fixa- 
tion sutures, but merely to draw care- 
fui attention to the potential serious 
complication of epithelialization of the 
anterior chamber following the use of 
the MeCannel through-and-through - 
suture when it is associated with 
prolonged hypotony. 

RICHARD L. Apsort, MD 
WiLLIAM H. SPENCER, MD 
San. Francisco 


Correspondence 





Control your room lights 
BEI Automatically 












...with the 
AUTOSWITCH 





Jre we of ophthalmology states that room and fixation and indirect ophthalmoscope. 

ight-w must be adjusted for an examination. But no rules Space-age construction guarantees years of 

state fat you have to waste your time and effort making effortless, automatic lighting. And, for special instances, 
thos. djusiments. manual overrides are included on the control panel. 
Consat=r, then, Diversatronics’ remarkable Autoswitch. All Send for our brochure and find out more about the Auto- 
you — is li^ the instrument you need from its holder on switch. It's one idea of ours that should make your medical 
the Ax-oswr'eh, and room and fixation lighting are adjusted life a lot easier. 


—avmma'icelly—to the proper use of that instrument. 
Repi=c= the instrument, and the room is returned to its 


oris lighting. 


The smply-nstalled Autoswitch can be fit into any of your Here s how the Autaswitch works. 


own cabinets in the examination room . .. or you may order POWERTOINSTRUMENT | ROOM LIGHTS 


: : : OPHTHALMOSCOPE L.X 48 ] RED HIGH LEVEL 
your 4 itosw ic? in one of our special custom cabinets. Up —— — e —À— — S 3i om — REPRE 
z5 to feu: hand instruments may be placed on the Autoswitch 


INDIRECT OPHTHALMOSCOPE 
pane (Auteswitch model available for re-chargeable in- — — — 
stmumemts); seoarate provision is made for the slit lamp 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 A 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


Aren't you glad we thought of it? 
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E 1978 


September 


3 PERNE Symposium on Evoked Potentials, 

University. Hospital, Nottingham, England, 

^^ Sept 4-6... 

. Course on Ocular Echography, lowa City, Sept 

s 6-9. 

= International Commission for Optics, Madrid, 

oo Sept 10-17. 

ie German Ophthalmological Society Symposium 

. -on lonizing Radiation, Dusseldorf, West Ger- 

72^ many, Sept 17-20. 

ut New Developments in Ophthalmology, Universi- 

i. ty of Nijmegen, The Netherlands, Sept 25-26. 
/Aiiinois Society of Ophthalmology end Otolaryn- 

ix gology, Urbana, Il, Sept.29-Oct 1. 


October 


American Board of Ophthaimology Oral Exami- 
UN nation, San Francisco, Oct 12-15. 

American College of Surgeons Clinical Con- 
4 gress, San Francisco, Oct 16-20. 
Controversial Aspects in Ophthalmology, Kan- 
as City, Mo, Oct 21. 

DERE American Academy of Ophthalmology, Kansas 
SUM. Mo, Oct 22-26. 


November . 


Cornea and External Diseases, Memorial Hospi- 
tal Center, Long Beach-University of Califor- 


CC spa, Irvine, Calif, Nov 8-9. 


Southern Medical Association, Atlanta, Nov 11- 
14. 


. News 





Dr Scheie Awarded Honorary De- 
~~ pree.-Dr Harold G. Scheie has been 

. awarded an honorary Doctor of Law 
... degree from the University of Penn- 
HS sylvania. Dr Scheie is Emeritus Wil- 
















_ liam F, Norris and George E. Desch- 


weinitz Professor of Ophthalmology 
and the founder of the Scheie Eye 
| nstitute. 


An uak Intraocular Lens Sympo- 
jum.—The. Annual Intraocular Lens 
ymposium of the American Intraocu- 
Jar Implant Society will be held at the 
Century Plaza Hotel in Los Angeles, 
April 8-11, 1979. For further informa- 
‘tion contact Dr Kenneth J. Hoffer, PO 
Box 3140, Santa Moniea, CA 90403. 


Full-time. Division of Ophthalmolo- 
gy.-The College of Medicine, Univer- 
sity of Vermont, has recently estab- 
lished a full-time division of ophthal-- 
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Advances in Ocular Therapeutics, Edward S. 
Harkness Eye institute, New York, Nov 16- 
17. 


December 


Welsh Cataract Surgical and Intraocular Lens 
Congress, Houston, Dec 2-6. 

Aphakia Symposiuns, Cerromar Hotel, San Juan, 
Puerto Rico, Dez 26-Jan 1. 


1979 


January 


international Glaucema Congress, Las Vegas, 
Jan 14-19. 

OKAP and Written Examination, 
Board of Ophthalmology, Jan 20. 

Winter Meeting, Utah Ophthalmological Society, 
Alta, Utah, Jan 25-27. 


American 


February 


Latin American Counci! on Strabismus, Medel- 
lin. Colombia, Fab 16-20. 

Pan-American Congress of Ophthalmology, 
Miami Beach, Fia, Feb 23-March 3. 


March 


New Orleans Academy Symposium on Cornea, 
Hyatt Regency. March 31-April 4. 


April 


Intraocular Lens Symposium, Century Plaza 
Hotel, Los Angeles, April 8-11. 


mology. Dr Phil Aitken has been 
named Chairman cf the Ophthalmolo- 
gy Division, as well as Chief of the 
Ophthalmology Service, at the Medical 
Center Hospital of Vermont. 


French Intraocular Implant Society.— 
An International Congress and Film 
Festival on Intraoeular Implants will 
be held May 2-5, 1979, by the French 
Intraocular Impiant Society in 
Cannes, France. For further informa- 
tion contact Dr L. Amar, Palais Arme- 
nonville, 06400 Cannes, France. 


Pennsylvania Academy of Ophthal- 
mology and Otelaryngology.-Dr Wil- 
liam C. Frayer of Philadelphia has 
been elected president of the Pennsyl- 
vania Academy of Ophthalmology and 
Otolaryngology. At the same time, Dr 
Paul A. Cox of Carlisle, Pa, was 
presented the academy’s  Distin- 
guished Service Award. Three work- 
ers for the blind were similarly 
honored by the aeademy. 


May 


International. Congress on intraocular implants, 
Paris, May 2-5. 


June 


international Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. — 

International Congress on Phacoemulsification 
and Cataract. Methodology; Rio de Janeiro, 
June 27-29. eves 





September 


international: Orthoptic Congress, Berne, Swit- 
zerland, Sept. 4-6. 


November 


American Academy ot Ophthalmology, San 
Francisco, Nov 5-9. 


1980 e 55 


April ü 

International 
Diseases, Freiburg, West Germany, April 16- 
18. | 

European Ophthalmologica! Congress, Brigh- 
ton, England, April 21-25. 


November 


American Academy of Ophthalmology, New 
Orleans, Nov 14-17. 


Society of Military Ophthalmolo- 


gists.-The Society of Military Oph- 


thalmologists will hold its annual 
reception and meeting at the Granada 
Royale, Kansas City, Mo, at 7 PM on 
Tuesday, Oet 24, 1978. 


International Congress.— An Interna- 
tional Congress on Phacoemulsifica- 
tion and Cataract Methodology will be 
held in Rio de Janeiro, June 27-29, 
1979. For further information contact 
Foundation for Ophthalmic Educa- 
tion, 2222 Santa Monica Blvd, Suite 
307, Santa Monica, CA 90404. 


Dr Shaffer Named Secretary-Treasur-. 


er-Designate.—The American Board of 
Ophthalmology has announced that 
Dr Robert N. Shaffer has been 


appointed | Seeretary-Treasurer-Des*te 
ignate of the American Board of 


Ophthalmology. He will serve in this 


capacity until the retirement of Dr 


Francis Heed Adler, which will take 
place on or before Jan 1, 1980. 


Calendar /News 





Symposium - on Herpetic Eye 











Burning, scratching, smarting dry 
eye. Its the most common external 
ocular disease of elderly people, 
especially women: And symptoms 
become particularly troublesome 
toward the end of the day? 

Ihats when Lacri-Lube sterile 
ophthalmic ointment begins its work. 
Instilled just before your patient goes 
to sieep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 
dry eye svmptoms in the morning. 

And Lacri-Lube is non-medicated. 
Ihe possibility of drug-induced 
irritation is virtually eliminated. 





Lacri-Lube offers nighttime lubri- 
cation and protection for your patients 
with dry eye. 

Its also helpful for your contact lens 
wearers with “overwear syndrome" or 
those patients with corneal erosion. 

Lacri-Lube makes up for the 
lack of tears. 


Pharmaceuticals, Inc., Irvine, CA 92713 


REFERENCES 
1. Theodore, EH. External eye problems in the elderly. 
Geriatrics, April 1975, pp. 69-80. 


2. Ibid. 40458 


DIAGNOSTIC OPHTHALMIC ULTRASOUND 
AND MICROMETRIC DETERMINATION OF 
IOL POWER WITH COMPUTER ANALYSIS 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
NOVEMBER 17, 1978 

















RICHARD S. KOPLIN, M.D. CLYDE R. LOCKE, M.D. MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
AND 
BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


The course will stress ocular diagnosis and implant power determination using various 
commercial and experimental ultrasonic instruments and microprocessors. 


AMA-CME credits, Category 1: 8 






Registration fee: $75.00 
For registration and further information, please write: 









Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





COULD A 

COMPUTER SYSTEM 
FUR S IMPROVE YOUR 

JEEP a = | PATIENT CARE? 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself. when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 





Thousands of units sold for such varied professional application 


as removal of inverted eyelashes to cosmetic use. CALL THE AMA 
Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT _ $22.95 COMPUTER EXPERT ~ 


C) Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE John A. Guerrieri, Program Director 


GENERAL MEDICAL CO., DEPT AO-100 i . s 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 AMA Computer Consultative Service 


DR. (312) 751-6417 


STREET 
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Worth Four Dot Near Test No. 250 


Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Allen Lcrgnette Pinhole Occluder 
Tre-ter Modified No. 200 


Held 2v pa ient — leaves your hands free! For any 
age -ven children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiaie piancle flips down easily. Made of high 
mpatt, blacx linen phenolic. Virtually indestructible. 










Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Üphthalmic 
Tasting Aids. 








1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
e 5, 10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 





Üpt:cokimetic Drums 
No. 330 

Professiona: quality, lightweight, ball bearing drum 
which spins.eftortlessly at a flick of the thumb. 
Quar-erincl recess keeps drum body neat and 
clear m norma office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No 300, except features lively, full-color, 












cartoon animal characters to hold the youngster's black thread. 
atten im. * Generous supply of printed recording charts 
No. 3E included. 





e 1-1/2 and 2 meter screens available on 
special order. 


Same zs Style 300, except for smaller size, which 
fits in medica! bag. 







For full details and complete line catalog, write or phone. 


(iu) DA: -LAUR INCORPORATED 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 








The Wilmer Institute 
Retinal Vascular Center 
The Johns Hopkins Hospital 


Retinal Vascular 
and Macular Disorders: 
Diagnosis and Management 


October 5 - 7, 1978 














1 e Diabetic retinopathy e Tumors 
Topics e Vascular Occlusions * Degenerations 
e Peripheral retinal e Peripapillary disorders 
vascular disorders è Anterior segment angiog- 
e Hereditary and toxic raphy and photocoagulation 
maculopathies e Special panel on 
e inflammations melanoma 
e Basic fluorescein e Management of choroidal 
Workshops interpretation neovascularization 
Limited to 20 Interpretation of difficult e How to equip a suite for 
pIUFODERE BANT. don fluorescein fundus pho- 
e Proliferative diabetic tography 
retinopthy: management e Management of uveitis 
of problem cases problems 
Joseph W. Berkow Robert Liss 
Faculty Stuart L. Fine A. Edward Maumenee 
Daniel Finkelstein Irene H. Maumenee 
Robert Flower Ronald G. Michels 
Terry George Arnall Patz 
W. Richard Green John W. Payne 
James S. Kelley Thomas Rice 
David L. Knox Robert B. Welch 
i " Enrollment limited to Make check payable to: 
Registration 125. Advanced registration Retinal Course Coordinator 
“ e anes Pese ise is required. Registration c/o Stuart L. Fine, M.D. 
fee of $225, includes coffee Course Director 
breaks, two luncheons, and Wilmer Institute, Room 117 
banquet. ($195 if received The Johns Hopkins Hospital 
by September 15, 7978) Baltimore, Maryland 21205 
Hotels Cross Keys Inn Sheraton-Baltimore Inn 
Village of Cross Keys Broadway and Orleans Street 
Special rate for 5100 Falls Road Baltimore, Maryland 21205 


course participants 


Baltimore, Maryland 21209 


Course ends Saturday, October 7th at noon. 


NOTE: The Johns Hopkins University reserves the right to cancel this course, in which event 
the full registration fee will be returned to the applicant. 
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SOFT-SERT™ 


Packaged six =o a box, comes complete with 
simole instruct ons. Available in two sizes: 


SOFT-SERT™ 12 


S recommended fcr soft contact lens diameters 
from 12.5%0 ' mm 


SOFT-SERT™ 14 


s recommended for soft contact lens diame- 
ers exceedirg 14 mm. 


HEL PF U L H l NT: The practitioner can 


ise SOFT-SERT™ with confidence to insert aphakic or 
ther cifficeit-ts-xandle soft contact lenses during the 
tting procedure. 
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SOFT CONTACT 
LENS 
APPLICATOR 
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Effortless insertion of aphakic or thin, large dia- — Y oo 
meter soft lenses is now made possible by SOFT- AST AUDI TRAN 
SERT." l 

No more groping and searching tor a dropped lens. 

No more inverting back against the finger problems. 

Less handling also reduces the risk of contamina- 

tion and damage. 








SO FT-SERT™ holds the soft contact lens securely, yet 
there is immediate and automatic release of the lens upon con- 
tact with the eye. The soft, resilient rubber cup offers peri- 
pheral support preventing the soft lens from inverting after a 
less-than-perfect insertion attempt. 


SOFT-SERT™ can be easily disinfected by either 


boiling or conventional cold disinfection techniques. 


SO FT-SERT’S™ novel unifit finger attachment leaves 


both hands free to manipulate the eyelids, if necessary. Statis- 
tics show that one out of every five patients has a problem with 
contact lens insertion. The next time you have a problem 
patient. 


THINK SOFT-SERT™ 


or better yet, be prepared and order a supply now. 


SOFT-SERT™ 


THAT INGENIOUS LITTLE DEVICE THAT MAKES 
SOFT CONTACT LENS INSERTION EASY 


SOFT-SERT™ INC. 
P.O. BOX 376 
CEDARHURST, N.Y. 11516 


PLEASE SHIP ME THE FOLLOWING: 
— — — Box(es) of SOFT-SERT™ 12 (at 13.50 per box ot 6) 
i — Box(es) of SOFT-SERT™ 14 (at 13.50 per box of 6) 
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| Review Course will begin at 7 







COURSE 


E The University of Texas Heal | 
5s The Me dical School- 





Course Directors: Chi 
Jack T. H ao M. D. 





The Annual Ophthalmology Board And Recertification 


7:00 a.m., Monday, December | 






| 4 and end at 5:30, Friday, December 8. Lunch will be 


| served each day. 
Tuition: $500.00 
For further information, contact: 


Department of Opt thalmo! ogy 
. Hermann Eye Center 

Hermann Hospital 

1203 Ross Sterling 

Houston, TX 77030 





Phone: (713) 797-1777 
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The Reason Our Trial Lens Sets 
Are Better is Crystal Clear. 


Our lenses are precision ground from crystal glass, not ordinary glass. The differ- 
ence ts-consistently accurate corrections from the lowest to the highest powers. 

Mentor* Trial Lenses are exceptionally clear and sharp from edge 
to edge o: their wide apertures. Precision grinding holds variances to no more 
thar: 6.03D in the lower powers and no more than 0.12D in the higher powers. 
spheres zbove 11D are corrected meniscus curves, thinner and optically superior 
to planc-concave geometry. 

We offer four trial lens sets: Full, minus cylinders, plus cylinders, 
and mitesmediate for the student examiner. Give them a trial. Return the coupon, 
and we'll be happy to bring them to you. Or call toll free: 800-225-0462. Mentor 
Division of Codman, Randolph, Mass. 02368. 














FO VRBIS E. arua Zip 
Telephone 


O I977L acraan &Shurtleff. Inc. *Trademark 





The faculty of the 
Department of Ophthalmology 
Louisiana State University 
will host 


THE DEDICATION OF 
THE L.S.U. EYE CENTER 
November 16, 17, 18, 19, 1978 
at the Fairmont Hotel, 
New Orleans, Louisiana 


Guest speakers include: 


Mathea Allansmith A. E. Maumenee 
Bernard Becker Irene Maumenee 
Frederick Blodi Anthony Nesburn 
Stuart Brown Frank Newell 
Claes Dohlman Richard O'Connor 
Jay Enoch David Paton 
Humberto Escapini Steve Podos 

Fritz Fraunfelder Robert Reinecke 
Miles Galin Stephen Ryan 
Morton Goldberg Bernard Schwartz 
Paul Henkind Bruce Spivey 
Norman Jaffe Bradley Straatsma 
Alan Laties David Worthen 
Irving Leopold and others 


David Maurice 


Registration fee is $150.00, and will be on first come, 
first serve basis and limited. 


For further information contact: 
Herbert E. Kaufman, M.D. 
L.S.U. Eye Center 
136 South Roman Street 
. New Orleans, La. 70112 


Expand Your Horizons 
And Those of Your 
Nursing Home Patients . 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


Order Dept./OP-22 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 














y 
| 
| 
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-~ 
! Please send... copy(ies) of THE MEDICAL DIREC- 
! TOR IN THE LONG-TERM CARE FACILITY, OP-22, at 
! $3.50 each. Enclosed is $ — — .., payable to the i 
| AMA. i 
| l 
| Name i 
| | 
i Address 
| 
| City/State/Zip 





TIFN Wabash Ave. Chicane illinois 60602 . (312) 346- 0755 
Ld | Atlanta - Boston - Chicago - Cincinnati - Dallas 
Denver - Des Moines - Detroit - Houston - Los Angeles 
Mibwaukee - Minneapolis - New Orleans - New York - Orlando 
Pittsburgh - Portland - San Francisco - Washington, D.C. 








serving the 
OPHTHALMIC 
PROFESSION 


Designed by and manufactured exclu- 
sively for the House of Vision Instrument 
Co., these products reflect the ultimate in - 
quality, performance and value for the 
ophthalmic professional. One of our fully 
staffed sales and service offices will be. - 
happy to provide you with complete infor- 
mation. Call today. 


HOV Visionette Lens Cabinet 

Designed to accommodate all standard 
size lens trays, with convenient fold-away 
writing surface. Recessed light. In walnut 
finish. 

28-020 20 coke di id peda T $350.00 
HOV Refraction Desk ! 

Beautiful walnut veneer in. a Clean, contem- 
porary design. Provides the ultimate in com- 
fort and efficiency of operation 

28-000-00 oor es 1... $595.00 


HOV Refracting Mirrors __ 

Space-saving front-surface: mirror. set in rich 
walnut finish. Covers. latch j in place to pro: 
tect against dirt and dust. : e 
31-060- -66 (setof2) . pU -$160.0 00 -. 


HOV Indirect Holder | 

Places your indirect. ophthal imoscope in 
the most convenient location. Protective - 
| “smoke” plexiglass 
cover swings up for. 
easy access. 
--01-035-35 

$49.95 






























BRYAN MEMORIAL HOSPITAL 
LINCOLN, NEBRASKA 


Midwest Intraocular Lens Implantation | 
and Micro-Surgery Course i 


Course sponsor and director: Aziz Y.Anis, MD. — | 
Co-sponsor: Scientific Sessions Committee of the Nebraska Medical Association 
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Faculty 


John J. Alpar, M.D. F. Thomas Ellingson, M.D. — Marvin L. Kwitko, M.D. Dennis D. Shepard, M.D. 
Amarillo, Texas. Bismarck, North Dakota Montreal, Quebec, Canada Santa Maria, California 


Lincoln, Nebraska Santa Monica, California Bellevue, Washington Tulsa, Oklahoma 


Donald E. Dickerson, M.D. Herbert Gould, M.D. Stephen A, Obstbaum, M.D. Kazimirs Stivrins, M.D. 
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This course is meant to teach the surgeon the principles and latest advanced techniques of implantation of 

. the various intraocular lens designs. Different schools of thought are represented to give the course an over- 
all objective attitude. The course will comprise of: observation of live surgery and video-tapes of different 
techniques, observation of short and long term post-operative patients, didactic session, practical session 
with animal and cadaver eyes with the operating microscope. Participants will receive the Shepard intra- 
ocular Lens Manual as part of the registration fee. 


" Topics | 
. History of IOL manufacture. 8. Intraoperative difficulties and post operative complication. 
. Indications and contraindications. 9. The value of anti-prostaglandins and nutrient irrigating 

Pre and post operative care. solutions. Ev Boa at, 4 
Calculations of IOL power. 10. New surgical instruments for new techniques. —— 
Techniques of implantation of the Anis, Binkhorst, 11. Corneal problems with IOL and specular microscope 
Choyce, Fyodorov, Shearing, and Worst-Medallion Lenses. studies of corneal endothelium. — . — 

. Intracapsular and extracapsular techniques. 12. Retinal and vitreous problems with fOLs and their- 
Secondary implants. management. ae | 


MO PAWN 


“As an organization accredited for continuing medical education, the Scientific Sessions Committee of the Nebraska Medical 
Association certifies that this continuing medical educaticn offering meets the criteria for no less than 18% hours of credit 
in Category | of the Physician’s Recognition Award of the American Medical Association, provided it is used and completed 
as designed.“ | x 
FEE $550 RESIDENTS $300 | | | 
Make check payable to Midwest Intraocular Lens Implant Course. Registrations must be in our office before October 15, 1978. 
Name... +» __ AMA Number uu 
Address m v Hu | "gestu 














CCS — | “tae ^—É(^ ov NETUS "Zip 


Phone. (| 


“Area code 
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| would like Hilton reservations. (Hilton Limousine Service to & from Airport provided? 
= Single $27 | ] Double $35 [] Thurs Nov. 2 [| ^ Fr. Nov.3 |_| Sat. Nov. 4 |_| 
Date of arrival... | . Time of arrival. en | | 
Date of departure... Time of departure. mm | 
Enrollment is limited. If course is filled upon receipt of your fee, please check below: 
J. Apply to April 1979 Course I] Refund [ | E 


Mai! check and registration to A. Y. Anis, M.D., 100 No. 56th Street, Suite 303, i incoin, Ne. 68504 























Fer motility testing of pediatric patients, Keeler 
provides a method that even a three-year-old 
child can unders:and: The Praeger Squint Light. 


Mounted cn a convenient headband, the Praeger 
Squint Light includes two arms ending in the eye- 
catching likeness of a character from the popular 
‘Peanuts’ comic series. The characters’ eyes 
Clink, serving as a red fixation light which, when 
he arm is moved, projects the patient's eyes 
atong the six cardinal directions of gaze. The 
second arm remains stationary in the direct up 
ead down position. 


| «1 €T 


..vwith the future in sight 


The motility test that’s child’s play 


The Praeger Squint Light is inexpensive, comfort- 
able and, except for the occasional replacement 
of the single “A” battery, virtually maintenance- 
free. In addition, the unit was designed to be worn 
with or without glasses. 


For pediatric patients who sit down and take 
notice, the most effective motility test is the 
Praeger Squint Light . . . available exclusively 
from Keeler. 


Call or write for further details. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 





A Superior Slit Lamp with the 
Capacity for Superior Photography 


The Topcon SL-5D 
Photographic Slit Lamp 





































Topcon's compact SL-5D in- 
corporates the most desirable 
slit lamp features to become 
the first true clinical instrument 
with photographic capability. 
Vertical Illumination Arm 
The vertical design of our illu- 
mination arm provides more in- 
tense light and brighter images. 
Taking precise measurements 
is easy with continuously grad- 
uated slit height adjustment. 
For horizontal sections, 
the SL-5D rotates and 
tilts up to 20° 

Superior Optical 
System 

Topcon's exclusive flip-in/ 
flip-out beam splitter lets 
you direct all the light 
into the eyepieces for 
optimum viewing, or 
divide the light between 
the eyepieces 
and the 

















camera for sharp, crisp pho- 
tography. The parallel optic de- 
sign of the binoculars provides 
unsurpassed depth of field, 
while the three-position mag- 
nification changer offers added 
versatility. 


Precision Photographic 
Attachment 

Focusing and shooting is a fast, 
one-handed operation. Fea- 
tures of the optional photo- 
graphic attachment in- 
clude: automatic film 
advance, built-in strobe 
for the illumination arm, 


adjustable background 
illuminator. 


| Your local Topcon 
^ dealer has more to tell 
you, including how the 
SL-5D can be used 
with its standard Hruby 
lens, or its various op- 
tions: Goldman tono- 
meter, adapter for 
stereo photography, or 
observation tube. 





A New World of Precision Optics 
« Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, N.J. O7652 







Please Mark Your Calendar! _ | I2. 


_ ANNUAL SCIENTIFIC MEETING [S 


Monday, October 23, 1978 7:30-10:30 p.m. 
Auditorium, Kansas City Convention Center. 












^CSIUM ON THE MANAGEMENT OF COMPLICATIONS ASSOCIATED. 
a WITH THE VARIOUS INTRAOCULAR LENSES | 


Jack Hartstein, M.D., Moderator 


ir oSIUM ON THE MANAGEMENT OF COMPLICA’ ONS ASSOCIATED | 
WITH THE VARIOUS TYPES OF CONTACT LENSES — 


Jack Hartstein, M.D., Moderator 





PARTICIPANTS TO BE ANNOUNCED 


No Registration Fee e The Profession is Cordially Invited 
KHASTSTEIN, M.D. OLIVER H. DABEZIES, JR., M.D., FA.C.S.- 
S?residert Executive Vice President 


CAS | | G. PETER HALBERG, M.D., F.A.C.S. 
2588 MN ] : Public Relations Chairman 
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‘Order a 

American Medica! Association 
535 N. Dearborn St. 

Chicago, IL 60610 - 


Please send me... T of OPIN- |- 
IONS AND REPORTS OF THE JUDICIAL 
| COUNCIL, OP-437, at $2.00 each. | en- 
rant medical practice close $ , payable to the AMA. 


more dei reflected. 
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brand of 


IDOXURIDINE 


The Standard 
for Herpes Simplex 
Keratitis 


STOXIL 
IDOXURIDINE 


Ointment 0.5% 
Solution 0.1% 








* For Epithelial Lesions or as 
an Adjunct in Stromal Lesions 


° _ower Cost than ara-A* 


"Based. on manufacturer's suggested list prices. 
Checsx your local pharmacy for actual patient cost. 





Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in preg- 
nancy or women of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams; a sub- 
sequent, more detailed study in rabbits 
showed no such effects, even at sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of ad- 
ministration should not be exceeded. 
Not effective in corneal inflammations 
if herpes simplex is not present. Boric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a mani- 
festation of the infection), corneal cloud- 
ing, and stippling of the corneal epithe- 
lium have been observed. 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline GFrench Laborotories 


Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SKSF 


a SmithKline company 





What happened 
in medicine 
this week that 
could affect 
your practice? 














cat 


You'd know, 
if you read 
American 

Medical News 









What is the status of national health 
insurance legislation? What new 
regulations are being promulgated by the 
federal agencies? What's the latest on 
physician advertising? 


This is the kind of news you need to 
know, because what's happening today 
could affect the way you practice 
medicine in the future. 


And when it comes to the news in 
medicine, no other publication can match 
American Medical News in timely, 
comprehensive coverage. It's the 

national newspaper of medicine. 


Its staff of professional reporters is 
always where the news is being 

made. . .monitoring. . .analyzing. . .and 
reporting back to you on the latest news 
and trends in medicine. 


Give American Medical News just 30 
minutes a week; it will give you all the 


news you need to know on what's 
happening in the practice of medicine. 


Keeping your finger 


onthe pulse of medicine 





edrol ele zi 


metnylorednisolone, Upjohn 


a choice of 6 strengths 
for low-dose and high-dose therapy 
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77 The Upionn Compans J-6092-4 Upjohn The Upjohn Company, Kalamazoo, Michigan 49001, U'S.A. 


A New Look 





SOCIOECONOMIC 
ISSUES OF 
HEALTH 


1977 


for the 19// 
Red and Blue Books 


Bite a Nun (mr p E PN. QN HUE QUON. QUE QI UR MM CON QUI BIS GI. DO AP MUNUNON PM UE 


S/J 


Those familiar Red and Blue Books, published by the American 
Medical Association’s Center for Health Services Research and Develop- 
ment, now have new size. . .new format. . .new data. As a result, you 
will find them more useful and convenient than ever. Here's a closer look 
at the 6th annual edition of these authoritative volumes: 


Profile of Medical Practice 1977 (Red Book) 

The focus is on characteristics of medical practice such as physicians’ 
work patterns, professional expenses, and net income from medical 
practice. Among the topics covered in short articles are: physician pro- 
ductivity, rural group practice, and hospital utilization by physicians. 


Socioeconomic Issues of Health 1977 (Blue Book) 

Current data on medical education, medical manpower in the U.S., and 
financial characteristics of the health services delivery system are 
featured. Also included are essays on such issues as national health in- 
surance, second surgical opinion programs, and the physician's role in 
cost accountability. 


Quantities are limited, so order today! 


Order Dept. 

American Medical Association 
535 N. Dearborn 

Chicago, IL 60610 


Profile of Medical Practice (OP-6) $4.50 
— — Socioeconomic Issues of Health (OP-5) $4.50 


Enclosed is my check for $ . , payable to the American Medical 
Association. 


Name 





‘Address 





City/State/Zip 


iS clk tea ube mm m 5 aw a m m m m n d 


| WM" TPPTTTT 


DEXON” polyglycolic acid suture 
Complete Product Information 


DESCRIPTION DEXON polyglycolic acid 
Suture, Synthetic, Absorbable, USP is a homo- 
polymer of glycolic acid. The sutures are sterile, 
inert, noncollagenous, nonantigenic, nonpyro- 
genic, flexible, and braided. They are colored 
green to enhance visibility in tissue and are also 
available undyed, with a natural beige color. They 
are uniform in size and tensile strength, but are 
smaller in diameter than other Absorbable Surgical 
Sutures of equivalent tensile strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is followed 
by a microscopic layer of fibrous connective 
tissue which grows into the suture material. 


Animal studies (subcutaneous tissue in rats, rab- 
bits, and dogs) revealed minimal absorption at 7 
to 15 days, significant absorption at 30 days, and 
maximum resorption at 60 to 90 days. 


Tensile strength, not being a function of the ab- 
sorption rate, may vary from tissue to tissue, de- 
pending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to be 
greater than that of comparable chromic catgut. 
In animal studies (subcutaneous tissue in rats) it 
has been shown that at two weeks pęst- 
implantation approximately 559» of the original 
tensile strength of DEXON remains, while at 
three weeks approximately 20% of jts original 
strength is retained. 

INDICATIONS DEXON sutures are indicated 
whenever absorbable sutures and ligatures are 
employed. 

CONTRAINDICATIONS DEXON is contra- 
indicated where extended approximation of 
tissues under strain must be maintained. 
WARNINGS The safe use of this suture in car- 
diovascular and neural surgery has not been 


established. 


Under certain circumstances, notably ortho- . 


pedic procedures, immobilization by external 
support may be employed at the discretion of 
the surgeon. 


Do not resterilize. Discard opened, unused 
sutures. 


PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. 


Knots with DEXON polyglycolic acid Suture 
must be properly placed to be secure. Therefore, 
place first throw in precise position for final knot, 
using a double loop; tie second throw square us- 
ing horizontal tension; additional throws may be 


used as desired. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the exposed 
portion of suture may be snipped off after five to 
seven days as indicated. 


ADVERSE REACTIONS Those reactions that 
have been reported include tissue reaction or in- 
flammation, Fibrous or granulation tissue, wound 
separation and bleeding, and accumulation of 
fluid around subcuticular stitches. 


DOSAGE AND ADMINISTRATION Use as 
required. 

HOW SUPPLIED DEXON sutures are available 
in sizes 2 through 7-0 dyed (green) and undyed 
(natural), supplied in a variety of cut lengths or 
on ligating reels, non-needled or affixed to the 
various Davis & Geck ATRAUMATIC® needles 
in one and three dozen packages. REV. 4/76 


DAVIS+GECK 


American Cyanamid Comoany 
Pear River, N Y 40965 
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DAVIS+GECK 


The clear choice... 
DEXON polyglycolic acid suture. 


Ther? 5 clearly only one 
choice for ophthalmic 
surgery today—DEXON 
suture-Green. DEXON 
elimina-es nearly all the 
probierms encountered with 
cther sutures such as 
catgut, silk, and nylon. 

Tissue reaction is mini- 
mal. Compared to catgut, 
there is less granuloma 
formatior' and less 
inflammation. Patients are 
more comfortable; feel 
less scratchy^^ DEXON 
is stronger :han catgut, 
too. kt absorbs uni- 
formly and predictably,'* 


allowing healing to pro- 
gress uneventfully.”’ 

The absorbability of 
DEXON also eliminates 
some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal," suture 
leaks, and late suture 
extrusion or foreign body 
reaction.’ 

DEXON is easy to 
handle*'’ and has excellent 
knot security."* And its 
visibility is greatly enhanced 
by the green color’ 

Available in green or 
beige on a full range of fine 


DG 





DAVIS*GECK 


American Cvanamid Camnanyv 





DAVIS+GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eye, has already 
been proven extensively in 
cataract, strabismus, and 
oculoplastic surgery. 


References: 1. Stein HA. Canad J 
Ophthal 9:432, 1974. 2. Merritt JC, 
Chapman L, Rabb M. Arch Ophthal 
91:439, 1974. 3. White RH, Jr, 

Parks MM. Tr Am Acad Ophth & 
Otol 78:632, 1974. 4. Williamson DE. 
Ann Ophthal 8:133, 1976. 5. Sugar 
HS, Lorfel R, Summer D. Am J 
Ophthal 77:178, 1974. 6. Sherman 
SE. Ann Ophthal 7:579, 1975. 

7. Furgiuele FP. Ann Ophthal 6:1219, 
1974. 8. Sugar HS. Ann Ophthal 
7:125, 1975. 


*See next page for com- 
plete product information. 
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| OPHTHOCHLOR 





(chloramphenicol ophthalmic 
solution, USP}, 0.5% 


Description 

Ophthochior Ophthalmic Solution, 0.5%, is a 
sterile. buffered solution containing 0.5% A 
(5 mg/ml) of chloramphenicol. Ophthochlor A 
contains no preservatives. E 


Actions 

Chiloramphenicol, a 3 broad- -spectrum antibiotic 
originally isolated from Streptomyces venezu- - 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 

the transfer of activated amino acids from 

soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 

can be regarded as minimal for staphylococci 

and many other species of bacteria. 

Indications 

Ophthochlor (chioramphenicol ophthalmic 
solution. USP}. 0.5. ts indicated for the treat- á 
rnent of superficial ocular infections involving. 

the conjunctiva and/or cornea caused by 
chioramphenicol-susceptible organisms. Bacte- 
nological studies should be performed to * 
determine the causative organisms and their 
sensitivity to chloramphenicol, 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its components. 


Warnings 

?rolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions. 
including bone marrow hypoplasia. 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. in all except very superficial infections. 
the topical use of chloramphenicol should be 
supplemented by appropriate systernic 
medication. 

Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow | 
hypapiasta following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 
Two drops applied to the affected eye every , 
three hours, or more frequently if deemed > 3 


advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the first 48 hours, after which the interval 

between applications may be increased. Treat- 
ment should be continued for at least 48 hours. 
after the eye appears normal. 

How Supplied 

N 0071-3395-11 — 15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
cropper bottles and contains no preservatives. 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution. + 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. This 
product shouid be stored in a refrigerator until 
dispensed. Discard solution within 21 days from: 
date dispensed. WA 





PARKE-DAVIS 





In infectious 
conjunctivitis or keratitis 





OPHTHOCHLOR. 15™ 


(chloramphenicol ophthalmic 







solution, USP),0.5% 


e Effective ophthalmic antibiotic with a broad 
spec-rum of activity 
e A zaile buffered solution...isotonic with 
lacrimal! fluid 
e Pisstic squeeze bottle for ease of 
acm mis:ratron 
Ophr hocrlcr is preservative free. Therefore, 
the-ciscomfort often associated with preser- 
vatives wil! not be a problem. 
Froxoacec or frequent intermittent use of topical chlor- 
amonenioo!l should be avoided because of the possibility of 


hvperseasitivi7y reactions, including bone marrow 
hypepisia. 


Alsc eveilabie: Chloromycetin* Ophthalmic Ointment, 1% 
(chloramphenicol ophthalmic ointment, USP) 


"When eausec by chloramphenicol-susceptible organisms 


Please see prescribing information on preceding page. 


PARKE-DAVIS 


Conjunctivitis...from the 
patients point of view. 





Blephamide 


(sultacetamide sodium 10.0%, prednisolone 
acetate 0.2%, phenylephrine HC] 0.12%) 


promptly relieves 
both the cause 

and complaint 

of nonpurulent 
conjunctivitis 
Conjunctivitis. It always looks 
worse to your worried patient 
than it really is. Blephamide will 
help allay fears and improve" 
your patient's outlook. It relieves 
nonpurulent conjunctivitis 
with the antibacterial action of 
sulfacetamide sodium and the 
antiallergic, anti-inflammatory 
activity of prednisolone ace- 
tate. That's a hard combination 
to beat! 


And that's not all...Blephamide 
is the only steroid-antibacterial 
which contains both a deconges- 
tant and a lubricating vehicle: 
* Phenylephrine to whiten 
unsightly engorged vessels. 
* Liquifilm (polyvinyl alcohol 
1.496) to soothe, cool and 
lubricate irritated tissues. 





Improve your patient's point of view with 
Blephamide... a hard combination to beat. 


BLEPHAMIDE S.O.P STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 








*INDICATIONS: Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information. FDA has classified 
the indications as follows: "Possibly" effective: Nonpurulent blepharitis and blepharoconiunctivitis (seborrheal, st iphylococcal, allergic), nonpurulent conjunc- 
ti vitis (allergic and bacterial). Final classification of the less-than-effective indications requires further investigation. 






CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral diseases of the cornea and 
conjunctiva, ocular tuberculosis and fungal diseases of the eye 


WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2! Extended use may cause increased intraoculat 
pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides — if sensitivity 
or other untoward reactions occur, discontinue medication. 5) Should be used with caution in the presence of narrow-angle glaucoma. 6! Reports in the literature 
indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREG- 
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|. Titls.- Titles should be short, specific, and clear. They shouid 
. v^ not exceed 42 characters per line, including punctuation and 
|. .Spaces, and be limited to two lines, if possible. The title page 
“should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuseript was presented at a meeting, the name ef 
=the organization, place, and date on which it was read. 
~ Style of Writing.—The style of writing should conform to accept- 
- able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 
. .. Informed Consent.— Manuscripts reporting the results of experi- 
: mental investigations of human subjects must include a statement 
. to the effect that informed consent was obtained after the nature 
1 of the procedure(s) had been fully explained. 
<- Abstract.—Provide an abstract (135-word maximum) of the arti- 
de, including statements of the problem, method of study, resuits, 
and conclusions. The abstract replaces the summary. 
References.—List references in consecutive numerical order (not 
" alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 



















should not be listed as references. References to journal articles 
should inelude (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and 46) year, in that order. References to books should include (1) 
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the text or tables. Unpublished data and personal communications _ 





author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specifie pages, and name of translator should be 
included when appropriate. The author is responsible for the - 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must. bei in metric units. English 
units may also be given parenthetically if the measurements were | 
originally done in English units. 

iustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies) Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Elustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). . 

An experienced medieal illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that ean be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments. -Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistieal evalua- 


tions should include the rame and affiliation of the statistical 
. reviewer. 


Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 em (8% x 11-inch) paper. 
Do not use larger size paper. 1f a table must be continued, use a 
second sheet and repeat ali heads and stubs. Each table must have 


a title. 
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pine; shrine Bitartrate 1 82% ) PRODU cT # 29" y h $ 









e Effective in maintaining lowered intraocular pressure in - 
certain cases of open angle glaucoma by reducing; the 
rate of aqueous formation. | 






e Improves the facility of outflow after proloviged therapy in : . 
more than 50% of eyes with open angle glan coma a m 






E Aids in breaking posterior synechiae in wveitis. 







.. Murocol! Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0, 5% as E EE 
.. preservative and bacteriostatic agent is also available as Murccoll Eplnephrine. TÉ 
. 2% (as Bitartrate 3.64%), Product #29. ES 
















. Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride -— | i: 
and distilled water as inactive ingredients. Us 


... AB véisilatioas ab are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle : T 
o Use wifh caton in 1p esence of hypertension. with plastic dropper. Bony  —— 




















.... Cemolete Ophthalmological | | Origi nators of FE 
Fommy ary Availab le On Request Stabilized Epinephrine Col lytia — 





“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Maro preparations are available to all pharmacies and hospitals through 
ir crug wholesaler, or may be obtained directly from our laboratories 


i y ind cating = usual source of supply. 








MURO PHARMACAL LABORATORIES — — 
reet — Quincy, M Mass., U.S.A 02169 — Area Code e 617 - 479- 68 

















THE U UNIVERSITY T1 ILLINOIS —- 
EYE & EAR INFIRMARY —— 
DEPARTMENT OF OPHTHALMOLOGY - 


AN NOUNCES 


DIABETIC RETINOPATHY SYMPOSIUM, 
| PRACTICAL ASPECTS 
- September 29, 1978, Chicago, Illinois 


: Program Co-Chairmen: Felipe U. Huamonte, M.D. 
Morton F. Goldberg, M.D. (Head, 
Department of Ophthalmology 


est Faculty: 

George Bresnick, M.D. 

- University of Wisconsin 
— Madison, Wisconsin 

; Melvin Chertack, M.D. 

-> Lutheran General 

- Hospital 

Chicago, Illinois 


Jose Cunha-Vaz, M.D., Ph.D. 
University of Coimbra 
Coimbra, Portugal 

J. Wallace Mc Meel, M.D. 
Harvard University 
Massachusetts Eye & Ear 

Infirmary 
Boston, Massachusetts 


E : And faculty of the University of Illinois. 


-o This one-day symposium will encompass the advances on 
- natural. history, clinicopathologic correlation, and methods 
ef evaluation (including fluorescein angiography and fluor- 
ophotometry) of diabetic retinopathy. Emphasis will be 
placed on the current status, rationale, and techniques in 
he management of diabetic retinopathy, including photo- 
coagulation and pars plana vitrectomy. 















REGISTRATION | $35.00 Residents and 

FEE: $100.00 . Fellows 

wy (with letter from departa 
head.) | 


-For further information please call or write to: 


Dun Fischer | 

University of Illinois Eye and Ear Infirmary 
1855 West Taylor St. 

Chicago, Illinois 60612 

Phone (312)996-8023 _ 


| 
| 





| HOW SUPPLIED: in 1.5 mi sterile glass vials packaged six te. 





DESCRIPTION: A sterile solution. 2 Each mi contains: Active: — ^. 
Carbacho! 0.01%. Inactive: Citric Acid Monohydrate 0.10%, -` 
Sodium Chloride 0,8295, Dried Sodium Phosphate (to adjust: 
pH), Water for Injection. ‘USP. | | OM-00 |. 


ACTION: Carbachol isa potent cholinergic (parasympathomi- 
metic} agent with mioticactivity. — 





INDICATIONS: Intraocular use for pupillary miosis during i 
surgery. zs 


CONTRAINDICATIONS: Should not be used in the — 
persons showing hypersensitivity to any of the components 
of this preparation. 


WARNINGS: For single-dose intraocular use ori Discard — 
unused portion. Intraocular Carbachol 0.01% should be used 
with caution in patients with acute cardiac failure, bronchial 
asthma, peptic ulcer, hyperthyroidism, G. L spasm, urinary 
tract obstruction and Parkinson's disease. 


ADVERSE REACTIONS: Side. effects guch as difficulty in 
visual accommodation, fl lushing, sweating, epigastric distress, 
abdominal cramps, tightness in urinary bladder, and headache 


have been reported after systemic or topical use of carbachol. 


These symptoms were not reported following intraocular use 
of carbachol 0.01% in pre-marketing studies. Persistent .. p 
bullous keratopathy and post-operative iritis following catar- ee 
act extraction with utilization of intraocular carbachol have — 
been reported in an occasional patient. 





‘DOSAGE AND ADMINISTRATION: After opening and 
-tilting the outer container, the inner sterile vial is dropped 


onto a sterile tray and is ready for use. Withdraw the contents 
into a dry sterile syringe, and replace the needle with an 
atraumatic cannula prior to intraocular irrigation, One-half 
milliliter should be gentiy instilled into the anterior chamber 


for the production of satisfactory miosis. It may be instilled 


before or after securing sutures. Miosis is usually maximal 
within two to five minutes after application, 

OVERDOSAGE: Atropine should be administered parenter- 
ally (for dosage refer to Goodman & Gilman or other 
pharmacology reference). 
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vision at all distances with no abrupt power change —uninterupted : 











* e d, distortion-free viewing. 
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Datient comfort for close-up viewing. 


























ar visual acuity for intermediate-range viewing. 
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c^ twaight comfort with impact resistance and unlimited tinting possibilities. 
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meden fashion frames to help your patients maintain a youthful 
ocearance with ULTRAVUE Lenses. 
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y practitioners are fitting 50% of their presbyopes with ULTRAVUE Lenses. 


AM Re P Te I date rali arti) uet 








Mesh) tora à Nan SR at t, e aae tty III PII NA eg E NE Ree ys Nea ma man rnt M £L RANE Pe Ma mee 


ent acceptance is a consistent 97% with newly diagnosed presbyopes as 
current flat top wearers. For additional information on the fastest 
wing lens of the decade, call toll free 1-800-225-7498. 
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LS WITH NC LINES Optical — 


f a VUE Len American - l 


The | Post Graduate | Institute of 
The New York Eye and Ear Infirmary 
October 14, 1978 — 


Medical Management of: Acute Angle Closure Glaucoma 
Chronic Angle Closure 
Chronic Simple Glaucoma 
Surgical Management: — - . indications for Surgery 
i Subscleral Trabeculectomy 


Surgical Technique for Co- existing 


Cataract and Glaucoma 
| lridectomy 
Laser in Glaucoma: introduction 
lridotomy 


Transconjunctival Limbal Puncture 


Meme Re oR OW He OR 


- Slides, Films, Video-tapes 
~- and Practice Laser Surgery 


ioo xot koh 


FACULTY 
| James E. Burris, M.D. John C. Leaman, M.D. 
Alfonse A. Cinotti, M.D. — —  .— Richard J. Mackool, M.D. 
K. Buol Heslin, M.D. | Harold W. Najac, M.D. 
| Bernard Kronenberg, M. D. Louis R. Previte, MA. 
l iok Se GK Xx à X 
| halo fe: $7500 |. —. Limited enrollment 


AMA- CME Category 1 Credits: 8 
For registration and further ‘nfaimation, please write: . 


Jane Stark, Registrar - 
Post-Graduate institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 

— New York, New York 10003 


| “CURRENT CONCEPTS IN | ANTERIOR SEGMENT 


‘SURGERY AND DISEASE” 


A Post-Graduate Seminar 
Presented by the 
-Department of Ophthalmology 
Emory University School of Medicine 
. Atlanta, Georgia 
December 7 and 8, 1978, 
at the Peachtree Plaza Hotel 
Followed by the 
Fourth Annual Emory-Grady Eye 
Residents/Alumni Meeting 
December 9, 1978 


Faculty 
Claes H. Dohlman, M.D., Boston, Massachusetts: 
| Stuart |. Brown, M.D., Pittsburgh, Pennsylvania 


| Peter R. Laibson, M.D., Philadelphia, Pennsylvania 


| Richard H. Keates, M.D., Columbus, Ohio 


- (8. rrig/mt] 1 of chioramphenicol. Ophthochlo | 


7 Description | : | 
1 Ophthochlor Ophthat mic Sok ion: GSH, is a 3 


cterile, buffered solution containing 0.5 5e 





contains no preservatives. 


Actions 


EST hloramphenic Òk, Head: Spectrum ant biotic. 


originally isolated fom $ itreptomyces venezu- 


eiae is primarily bacteriostatic and acts by. 


inhibition of protein e synthesis by interfering with Oe 
ine transfer of activated amino acids from — ae 
soluble ANA to ribosomes. Studies have show? , nos 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye: e 
Deval lopment of resistance to chiora moheni CO.” 

can be regarded as minimal for staphylococci ‘ 
and many other species of bacteria. 


Indications 

Oohthochiar i (chloramphenicol — mic 

solution. USP). 0.5%, is indicated for the treat: 

ment of superficial ocular infections inv oving M. 

the conjunctiva and/or cornea caused Dy « M 

chioramphenicoal-susceptible organisms. Bacte- =. 

nolagical studies should be performed to. B 
determine the causative organisms and a 

Sensitivity to chloramphenicol. 


Contraindication: s 
This produc? is contraindicated in persons 
sensitive to any of its components. 






. Warnings - 


Prolonged. ór frequent intermittent use of topical — 
chioramphenicol should be avoided because of — : 
the possibility of hypersensitivity reactions 
including bone marrow hypoplasia. 


Precautions 

The prolonged use of antibi otics may oocasion- 

ally result in overgrowth of nonsuscepthle NS 
organisms, including tungi. f new infections 2.0” 
appear during medication, the drug should be . 
discontinued and appropriate measures should 

be taken. in all except very superficial infections, 

the topical use of chloramphenicol should be 
supplemented Dy apprapriate systemic 

mecication. 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol Bone marrow 
hypoplasia following the topical use of chioram- 
chenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admir- 
istration should be continued day and night for 
the first 48 hours, after which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears normai. 


How Supplied 

iN 0071-3395-11 — 15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and.contains no preservatives. - 
Each milliliter contains 5. mg chloramphenicol in 
a boric acid- sodium borate buffer solution. 
Sodium hydroxide. may have been added for 
adjustment of pH. To protectit from light. the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 


For application, please write to: F. Phinizy Calhoua, Jr., 
M.D. 1365 Clifton Road, N.E., Atlanta, Georgia 30322 


dispensed. Discard solution within 21 days from- * 
date dispensed. : WA 






I Registration fee $175. Approved for 12 hours credit 
; category! E AMA A Fiisidin S es Award. 





In infectious 
conjunctivitis or keratitis 





OPHTHOCHLOR. 15™ 


(chloramphenicol ophthalmic 
solution, USP),0.5% 






e Eftee ve ophthalmic antibiotic with a broad 
spect-um »f activity 
e ^ ctemie buffered solution...isotonic with 
lacmreal fluid 
e Plastic squeeze bottle for ease of 
admin stretion 
Ophtnechior is preservative free. Therefore, 
the discomfort cften associated with preser- 
vatives will 30t be a problem. 
Prclonaedo: frequent intermittent use of topical chlor- 
amprenico! should be avoided because of the possibility of 


í hypersensitivity reactions, including bone marrow 
"^ hvpoziasa. 


Aiso ava able: Chloromycetin* Ophthalmic Ointment, 1% 
“chloramphenicol ophthalmic ointment, USP) 


“When causec by cnloramphenicol-susceptible organisms 


im prescribing information on preceding page. = BS: | 
PARKE-DAVIS i 
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SEEMS TO END... 


FOR THOSE 
PATIENTS WITH 
CHRONIC ALLERGIC 
CONJUNCTIVITIS... 


PRESCRIBE 


VASOCONA 


(naphazoline hydrochloride 0.05% 
and antazoline phosphate 0.5%) 


sterile ophthalmic solution 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


High therapeutic benefit 


to risk ratio — vasocon-A 
provides long-term treatment of 
chronic flare-ups without the need 
for steroids. 


Synergistic decongestant/ 


antihistamine activity 

— Vasocon-A quickly clears red eyes, 
and effectively relieves itching and 
irritation. 


A true solution — unlike steroid 
Suspensions, Vasocon-A delivers 
uniform drug concentration in every 
drop without shaking. 


High patient acceptance 


— Vasocon-A is a cosmetically 
acceptable solution that leaves no 
sticky, gummy residue on lid margins; 
Causes minimal irritation. 





VASOCON-A 


OPHTHALMIC 
DESCRIPTION: 


A sterile ophthaimic solution having the following com 
position 


Naphazoline hvdrochioride ... ........... 0.05 96 
Antazoline phosphate..... (SPUREN IS VIC 
BOI OG AOI CE Z2. zio nk » m pv oid does 12 96 
Phenylmercuric acetate (prese vative) TN TS 0.00296 


Sodium carborate anhydrous &nd sodium chloride 
ACTION: 

Vasocon-A combines the effects of the antihistaminic 
Antazoline, and the decongestan’, Naphazoline 


INDICATIONS: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences — 
National Research Council and/or other informa- 
tion, FDA has classified the indications as follows 


Possibly etfective 


r relief of ocular irmtation and/or congestion or 
for the treatment of aliergic, inflammatory, or infec- 
tious ocular conditions 


Final classification of the less4han-effective indi- 
cation requires further investigation 





CONTRAINDICATIONS: 
Hypersensitivity to one or more »f the components of 
this preparation 


WARNING: 
Do not use in presence of narrow angle glaucoma 
PRECAUTIONS: 


This preparation should be used cnly with caution in the 
presence of hypertension, cardiec irregularities or hy- 
perglycemia (diabetes) This product is sterile when 
packaged. To prevent contaminatng the dropper tip and 
solution, care should be taken notto touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect from light 


vdd s REACTIONS: 

The following adverse reactions rray occur: Pupillary di- 
ation, increase in intraocular pressure, systemic effects 
due to absorption (i.e., hypertensmn, cardiac irregulari- 
ties, hyperglycemia) 


DOSAGE: 
One or two drops instilled in each eye every 3 or 4 hours 
or less frequentlv, as required to relieve symptoms 


CAUTION: 
Federal law prohibits dispensing without prescription 


HOW SUPPLIED: 
15 ml dropper-tip plastic squeeze bottle 


REFERENCES: 

Miller, J. and Wolf, E.H., "Antazolime Phosphate and Na- 
phazoline Hydrochloride Singly end in Combination for 
the Treatment of Allergic Conjunctivitis — a Controlled 
Double-blind Clinical Trial,” ANNALS OF ALLERGY Vol 
35, (1975), pp. 81-86 

Becker, B. anc Hahn, K.A., "Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma," AMERI- 
CAN JOURNAL OF OPHTHA.MOLOG Y, Vol. 57, 
(1964), 543-551 


Allansmith, M.R.. “Vernal Conjurctivitis,” in CLINICAL 
OPHTHALMOLOGY, Vol. 4, Duare, T.D. Ed. (New York 
Harper & Row, 1976) pp. 1-6 

Francois, J.. “Corticosteroid Glaucoma," ANNALS OF 
OPHTHALMOLOGY, Vol. 9, Number 9 (September 
1977), pp. 1075-1080 


SMITH, MILLER & PATCH 
Division ef Cooper Vision P.R., Inc 
Sam German, P.R. 90753 


881-22 


the MESO(cabufocon)lens 


Fabricated from a highly purified, medical grade of cellulose acetate butyrate, The Meso Lens 
offers significant advantages over both hydrogel and PMMA lenses. 


The Meso Lens: 
e Provides a new experience in wearing comfort without sacrificing durability or crisp visual acuity. 


e Demonstrates enhanced wettability (approaching the angle produced by the normal hydrophilic cornea), 
improved tear exchange, and a heat-transfer coefficient considerably greater than PMMA. 


e Can be fit using keratometry or conventional trial set procedures (including fluorescein patterns) for the 
visual correction of astigmatism, myopia, hyperopia and aphakia. 


An extensive series of clinical trials on 825 wearers has demonstrated the stabilitv, safety, and efficacy of 
The Meso Lens. Based on a statistical analysis of th» data, it is reasonable to expect the following: 


1. Rapid Adaptation/Increased Wearing Time Corneal integrity is rarely impaired. The average adapta- 
tion period is comparable to that observed with soft lenses: 8 hours wearing time within 7 days; 12 to 15 
hours in less than two weeks — with the potential for interrupted wear. 


2. Reduced Signs of Overwearing The investigators cited longer wearing periods. In 1,796 slit-lamp 
observations, a 1.2% incidence of corneal edema and spectacle blur was reported. 


3. Flexibility and Ease of Fitting Fitting The Meso Lens 0.25 diopter steeper or flatter, or with diameter 
differences of 0.1 or 0.2 mm, will not cause any signif cant change in comfort or acuity. 


Parameters which affect tear exchange, such as apical clearance and intermediate bearing, are not 
critical. This increased latitude, particularly importart in fitting astigmatic corneas, can be attributed to 





the best of both worlds 


t= cherecteristics of the cabufocon material as well as to the unique optical design of The Meso Lens. 

4. Simolified Lens Care A three-solution maintenance system utilizing Preflex®, Normol®, and Flexsol® 
fcr clean ng, rinsing and disinfecting, is recommended for The Meso Lens. 

V rtually 10 solution-related problems, such as discoloration, binding of preservatives or drug sensitivity 
hawe been reported with The Meso Lens. 

NOTz: Thermal disinfection or the use of hard lens care products is contraindicated. 

5 Crisp Visual Acuity |n a group of 773 eyes fit with The Meso Lens 97.3% tested 20/25 — or bettei 
than the best possible vision attained with spectacles in the same series. 


Danker and Wchlk's exclusive molding process is utilized in the precision manufacture of The Meso Lens. 
The result: Uniformly good edges, high reproducibility and a smooth finish, which will resist accumula- 
tier: of surface deposits. 
The Meso Lens is available in a wide range of base curves and diameters, 6.0 to 9.0 mm and 6.0 to 12 mm 
resp=ciively. The Meso Lens deserves a trial with new patients and wearers presenting problems with 
PMIMA or HEMA lenses. 


S»e Dackage insert and professional fitting guide for complete information. 
F»rf irther details, call toll-free 800-645-1388 or write: 


DANKER & WOHLK, INC. 


635 Nassau Road, Uniondale, N.Y. 11553 













- completely covered with the F lexsoi* sol ution. Fill the lens case 















































cription: : The MESO®Contact Len 

composed of the polymer, cellulose acetate butyl 
^ tis manufactured in arange of base curves (6.0-9.0 ih) and 
meters (6. 0-12.5 mm) to permit custem fitting of the cornea. — 


on: The MESO®(cabufocon) Contact Lens, when placed on the 
lan cornea acts as a refracting medium to correct myopia, 
eropia, astigmatism and aphakia. 


Idication: The. MESO®(cabufocon) Contact Longi is indicated for 
correction of visual acuity in non- -diseased eyes and aphakia. 


Itra-indication: MESO®(cabufocon) Contact Lenses are 
traindicated | in the presence of any of the following conditions: 


< 1. Active conjunctivitis; 

2. Active orchronic trachoma infection; 

‘3. Activeherpesinfection, — | 

_4. Any condition which has ledto extensive corneal 

- -neovascularization: 

5. Corneal hypoesthesia except that resulting from aphakia; 
Any cars regi which the weareris unabletomaintain good 









n Flexsol® Solution. Noother epee solution! is rec ommended. 
nts must adhere to the recommended daily care regimen. 
ure to do so may result in ocular infection. 

ifthe lens becomes more uncornfortable to the wearer than 
n first placed on the eye, the lens should be removed, checked 
“dirt or scratches, and cleaned. If this condition persists or if the 
ye becornes red or painful, the lens should be removed 

ediately. If symptoms persist, your eye-care practitioner should 
:onsulted. 

ao THe MESO®(cabufocon) Contact Lens should be removed 
efore sleeping or swimming and should not be worn in the presence 
fnoxious fumes or vapors. lfunusual visual blurring occurs, thelens 
hould not be worn untilthe condition subsides. 
recautions: 

ens Care — Storage: Whenthe MESO* (cabufocon) Contact Lens 
is removed from the aye, it should be stored only in Flexsol® Sterile 
Soaking Solution after cleaning with Preflex®. The lens should be 








| receptacle till just below the rim. 
: s Before placing the MESO®(cabutocon) lens on the eye, rinse 
* thelens with Normo!® Solution. Discard the Fiexsol® inthe case. rinse 
_. the case with Normol® and dry the case. Refill with fresh Flexsol* 
* solution each time the lens is stored. - 

e The MESO® (cabufocon)lens, urlikethe hydrophilic soft lens, 
-< does notdry out or become brittle if exposed to air. ifthe lens does 
become dry, it should be soaked in Flexsol® for a minimum of four 
hou rs before reinserticn in the eye. 

^v Fluorescein may be used with the lens. 


Lens Cleaning: Ordinary mucous and oily deposits are removed 
ith daily cleaning of the lens with Preflex® as described in your 
atient Booklet. 


dverse Reactions: As with any contact lens, corneal edema and 
orn al abrasions may occur ifthe lens is not properly fit, or if the 
iring time is excessive. 


seand Administration: A gradual build up of wearing time is 

ommended. A recommended schedule is as follows: 

. A. On the day of the initial fitting, two to four hours continuous 
wear. 

B. increase one hour each day for one week until eight 
continuous hours have been achieved. 

C. tf checkup is normal, wearing time is again increased by 
one hour a day until full time (12 or more hours) is achieved. 

. Wearing schedule should be determined by the eye care 

ractitioner. 

... Studies have notbeen performed to support safety for 

ended wear of this lens. 

( Supplied: Each lens is supplied in a sealed sterile packet. The 

ket is identified with the dioptric power, base curve, center 

«ness and manufacturer's lens number. 

When the lens is removed fromthe packet, it should be stored 

exsol® Solution for at least four hours prior to dispensing to 

ure maximum patient comfort. 


a UTION: Federal law prohibits dispensing without prescription. 











635 Nassad Road, Uniondale, N. Y 11533 
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NEW YORK EE A AND EAR INFIRMARY 
—.. ANNOUNCES THE | 
FOURTEENTH ANNUAL. REVIEW 

COURSE - 


“BASI 4 SU BJ ECTS. IN 

OPHTHALMOLOGY 

November 27 through December 2, 
1978 


ELE EL oR ok k 


SUBJECTS 
PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO-OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATR:C OPHTHALMOLOGY e 
ANATOMY and HISTOPATHOLOGY of the EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES OF PHYSICAL OPTICS and REFRACTION 





TE 
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COURSE DIRECTOR: JAMES C. NEWTON, M.D. 
FACULTY 
RONALD CARR, M.D. 
ANDREW P. FERRY, M.D. 

DAVID S. FRIENDLY, M.D. 
JOHN 5. HERMANN, M.D. 
FRANK B. HOEFLE, M.D. 
THOMAS KUHNS, M.D. 

PETER J. G. MARIS, M.D. 
ROBERT C. MICKATAVAGE, M.D. 
D. JACKSON COLEMAN, M.D. 
WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive 
review of the basic subjects in ophthalmology and should be 
especially helpful to those physicians preparing for the 
American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This 
course qualifies for 48 credits in Category 1 for the AMA-CME 
Physicians Recognition Award. 


Tuition: $500.00 (Lunchaons and Cocktail Party included) 
For application and further. information, please write: 


Janė: Stark, Registrar * 
Post-Graduate Institute - 
— New York Eye and Ear Infirmary 
310 East Fourteenth Street — 
New York, N.Y. 10003 Tel: (212) 673- 3480 
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Topcon Aspheric Lenses 


The economical alternative in 
indirect ophthalmoscopy 
for crisp optical quality 
without surface 
reflections. 























Thanks to a unique | 
hard lens coating on both 
surfaces, Topcon Aspheric Ds 
Lenses eliminate surface 
reflections and produce highly 
distinct and accurate retinal images from edge to edge. 


And as you might expect from Topcon, our new Aspheric 
Lenses give you more for less —superb Topcon Optical 
quality combined with a significant price advantage. 


Three powers are available: 14D, 20D, and 30D. Each 
lens is mounted in a lightweight aluminum ring and sup- 
plied with its own hard-shell case for easy carrying and 
safe storage. 


Consult your local dealer for our uncompromising eco- 
nomical alternative: the Topcon Aspheric Lens system. 


TOPCON 


A New World of Precision Optics 
T3pcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Our Small Pupil Feature 
has been Copied 
But Never Equaled 








UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 





observation through 
dilated pupils 






Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus 


periphery EASY TO USE built in convergence ...no accommodation 
m7 required ... precision optics 


RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 

transparent media 








p 
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CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 


Anatole Hotel ^ Dallas, Texas 


PUPRPOSE 
-ha multitude of new ophthalmological diagnostic tests now available is a source of great 
Gor usian to many practitioners. The goal of this program is to present a meeting which 


wi! explain these tests as simply as possible and suggest a logical approach to their 
Ltrizatian. 


FACULTY 
Eliot Berson, M.D., Boston William Hutton, M.D., Dallas 
Alan Bird, M.D., London Richard Lewis, M.D., Ann Arbor 
Frederick Blodi, M.D., lowa City Ronald Michels, M.D., Baltimore 
Peter Bringewald, M.D., Dallas Karl Ossoinig, M.D., lowa City 
Devren Char, M.D., San Francisco John Sheets, M.D., Odessa 
Steven Charles, M.D., Memphis William Snyder, M.D., Dallas 
D. Jackson Coleman, M.D., New York Richard Srebro, M.D., Dallas 
Edward Cotlier, M.D., New Haven Gerald Tennant, M.D., Dallas 
Victor Curtin, M.D., Miami Albert Vaiser, M.D., Dallas 
Gary Fish, M.D., Dallas George Weinstein, M.D., San Antonio 
H. MacKenzie Freeman, M.D., Boston Lorenz Zimmerman, M.D., Washington D.C. 
Dwain Fuller, M.D., Dallas 

TOPICS 


P-esargica Evaluation of Eyes with Cataracts and Other Opaque Media: ultrasonography, 
biigrt-Hash electroretinography, visually evoked potential, laser interferometry, standard 
retinal function tests 


Tamor Evaluation and Management: fluorescein angiography, *P, ultrasonography, 
tumcr skin testing, aqueous enzymology, enucleation—pros and cons 


Daznosis and Management of Hereditary Fundus Disease: electroretinography, electro- 
ocucgraphy, dark adaptation, visually evoked potential, fluorescein angiography, genetic 
ccumseling. metabolic concepts 

PROGRAM DIRECTORS 

Dəčors Vaiser, Snyder, Hutton and Fuller 

SPONSORED BY 

Retna Service, Presbyterian Hospital of Dallas 

Ret ma Foundation of the Southwest 

ACCREDITATION 

lé-credit hours in Category 1 of the Physician's Recognition Award of the AMA 

FEE 

$250 00 

$125 00 (Residents with letter from Department Chairman) 

TFs “ee includes the scientific program, 2 evening activities (private viewing of Pompeii 
AD 79 exhibit at the Dallas Museum of Fine Arts with hors d'oeuvres, and a Texas 
Ja@becue), and 2 luncheons. 


spouses program includes Pompeii Exhibit, Texas barbecue, and special daily activi- 
ies —$75.00. 


"c further information please write or call: A. Webb Roberts Center for Continuing 
-cucstion, 3500 Gaston Avenue, Dallas, Texas 75246 (214) 820-2317 


-Œ egistretion make checks payable to A. Webb Roberts Center 


—xtra tickets for the Pompeii evening are available in limited quantities. 
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investigate 
before you operate. 


Investigate intraocular lenses, and you'll find that 
CILCO is the standard of excellence. 

CILCO lenses are LATHE CUT from 
PERSPEX CQ clinical quality polymethyl- 
methacrylate. FINE POLISHING enhances the 
optical exactness of the lathe cutting procedure. 

Every lens is microscopically inspected, and 
sterility is challenged before it is released for 
implantation. 

Styles are available to satisfy almost any implant 
surgeons preference. Lens powers may be ordered 
from 4- 10.0 D to +30.0 D in 0.5 D increments. 
Loop material is medical grade polypropylene 
or Supramid. 

CILCO lenses, like all intraocular lenses, are 
labeled investigational devices and may be supplied 
only to surgeons who are approved clinical 
investigators. 

Call toll free for complete details on CILCO 
lenses or for information on becoming a CILCO 
clinical investigator. When you investigate before you 
operate, you'll find that CILCO is the standard of 
excellence in intraocular lenses. 


ATI 


T standard of excellence in intraocular lenses 


| 
Toll Free: 800/624-3418 or call collect: 304/697-4422 


6 13th Avenue, Huntington, West Virginia 25717 





See us at booths 144 and 146 at the AAO. 


U TION: INVEST! GATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE. See Package Insert for Full Prescribing Information. 
DIC ATIONS; Astaka including senile, traumatic, unilateral, congenital cataracts; cataracts associated with senile macular degeneration. 


INTRAIN OICAF 0805- Massive vitreous loss; choroidal hemorrhage; chronic recurrent uveitis; rubella cataract; proliferative diabetic retinopathy; marked microphthalmos; cornea 


n.*: Chronicglau comes sum medically controlled; endothelial corneal dystrophy, except when the lens implant is combined with a penetrating keratoplasty; severe iris atrophy; antridia; 
pa able damage te putullary sph n ter. 
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THE ALCON NEEDLE. 
INCOMPARABLE SHARPNESS 
DESIGNED FOR TODAY’S 
MODERN TECHNIQUES. 


Exquisitely Sharp — allows 
precise placement, greater 
control 


Starts Sharp and Stays Sharp 


— allows precise control, pass 


after pass 


Sharpened to the Widest 
Point — less tissue drag 


Modern Needle Design 
side cutting "C. series o 
needles features modern point 
geometry for ease o 
penetration 


Sized to Suit Your Tech- 

nique — The exquisite "C" se ] Fine Wire Sizes — C needles 
ries is available in a wide variety EST are available in finest wire di 

of sizes so that vou can pick the ameters 006 inches and .008 
one best suited for eacl tt inches create suture tracts 
procedure suited for today's fine sutures 





THE ALCON CLOSURE SYSTEM. 


A More Complete Closure Popular sutures. Alcon needles 
System totally designed with are swaged to the suture materials 
todays ophthalmic surgeon in — most needed for today’s modern 
mind. | - techniques. Stringent quality 
Exquisitely sharp needles. control insures that all exceed 
The “C” series of needles has U.S.P. specifications. 
already gained the respect of 
discriminating surgeons. Also 
available: specially designed 
scleral needles, “T” series; and * 
reserve cutting needles, i 
“B” series. 

Modern packing. Assist-O.R.® 
Pak was designed to end difficult 
handling problems and to 


THE ALCON 
CLOSURE SYSTEM. 
Developed because you asked 


for it. 
For further information please write . . 


Alcon Surgical 


Surgical Products Division 





| Lac ab Mix a Alcon Laboratories, Inc. 
present a sharp needle at the PO Box 1959 
surgical site. (C) 1978 Alcon Laboratories, Inc. Fort Worth, Texas 76101 





BAUSCH & LOMB VISITING PROFESSORSHIP PROGRAM 


The Soflers Civ isicn of Bausch & Lomb announces the availability of visiting professorship grants to Departments of 
Ophthalmc ogy in the amount of $1,000.00 each. These grants are designed to provide for travel expenses and an 
honorarium f»: visiting professors to enhance the teaching program of departments. One page applications are 
invited anc should be directed to the Chairman of the Selection Committee listed below. In the application, 
department chairmen should state the name of the visiting professor they would like to have, the approximate 
dates anc Fow his or her visit will contribute to and enhance the teaching program of the department. The deadline 
for applicaticns is October 1st. Institutions with which members of the selection committee are affiliated are 
exc uded from consideration for these travel grants. 


Selection Ccmmittee (Michael A. Lemp, M.D., Chairman) 

Michael 4. Lemp, M.D., Center for Sight, Georgetown University Medical Center 
H. 2wight Cavanagh, M.D., Department of Ophthalmology Emory University 
Doralc Doughman, M.D., Department of Ophthalmology University of Minnesota 


Applications should be directed to Dr. Lemp at the Center for Sight, Georgetown University Medical Center, 3800 
Reservoir Rd. N.W., Washington, D.C. 20007 
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THE NEW OPHTHALMIC Low 
MEDICATION TRAY BY | 








DIVERSATRONICS, INC. ES wi LS 
| —_ , E ^ n 

Th s ultra-^igh quality, nearly indestructable medica: fee — — 
tion tray will serve you like an extra hand. It offers you divite | 


the most efficient and spacially economic way to 


pe ar ; : | 456 Parkway, Broomall, Pa. 19008 
organ ze your medications (size 4’ wide by 1172"' long) | n 


i i 215) 356-3995 
and is designed hold all brands of ophthalmic medica- t219) 


Please send me 
trays at $23.95 each 


tions. It incudes a plastic fluorescein strip holder. 
The tray s of heavy guage aluminum, can easily be 








immersed for sterilizetion and its non-slip rubber feet Please send me ______WW_ 
x mounting brackets at $2.00 each 
prevent scratchirg surfaces. | | 
It comes n brushed alloy finish and a wall mounting | Enclosed is my check for Please bill me ——__ 
bracket is aso available. Name | 
Nə 2xamination area is complete 
without at least one Addres | 
| City | 
ALSO AVAILABLE FROM 
X! ELER OPTICAL PRODUCTS, INC. SIBIb ike MM Do dea ea taa Ui ciu Fess 












THE 
OPTIMIZER 
PROGRAM 


Your soft contact lens inventory can become You'll have an inventory mix designed to meet 
a hard-working part of your practice with your individual dispensing needs — a mix for 
Bausch & Lomb's Optimizer Program. With the fitting new and replacement lenses directly « 
Optimizer Program you can increase fittings, from stock. Whether you currently use SOFLENS 
save time and money, and eliminate much of Contact Lenses or are considering adging 
your paperwork. You'll probably see them to your practice for the first time. 

your practice grow as well. Just take a look the Optimizer Program can save you money. 
at the facts. 





8 
Practice Growth 
Lj 
FiveTimes Greater 
* The Optimizer P hel fitti 
Al | Ul tra -ih { n [cien Bester Mech son Meer aig. 


the Optimizer Program have shown an 


* 
Of Standa id Series average growth in SOFLENS Contact Lens 


business five times greater than that of 
Just $3 per Lens practices not participating in the program. 


With the Optimizer Program, you can increase 
your inventory of SOFLENS* (polymacon) 
Contact Lenses dramatically with a minimal 
investment. You can consign all the lenses you 
need, both Ultra-Thin and standard series, for 
just $3 per lens. 








"A registered trademark of Bausch & Lomb Incorporated for polymacon contact lenses made of 61.496 poly 
(2-hydroxyethyl methacrylate) and 38.6% water when immersed in a sterile solution of 0.9% sodium chloride. USP 


: The in-office soft lens 
inventory system 


that saves you time 





and money 





Easier. 
Faster Filting 


Not only can yo. ff more patients, you can fit 
them faster toc Particpants in the 

Optimizer Procom neve found the number of 
patient visits reaLired ~ achieve a 

successful ft was reduced. 





First-vist fitting = e reasistic option for 
participants ir 72SOrc-imizer Program. So is 

* immedicterepccamsnt of lost or damaged 
lenses. In ehec, vou can meet your 
patierfs nsec mare »fficiently. 





P 
Time Reduced 


Wit the Optinezer Program, all inventory 
mcintenance Emak is performed by your 
y Bausch & Lom rsaresentative on regularly 


scheduled senr-«-»ots. Your representative will 


eade lens aS r=cessary, complete the 


paperwork, and leave you with a complete 
service record for your reference. 





Find out how the Optimizer Program can 
contribute to your practice growth and 
efficiency. Return the coupon below for more 
information. Or call your Bausch & Lomb repre- 
sentative. Our toll-free number is 800-828-9030. 
In New York, it’s 800-462-1720. 
a Ee GENS i SE GAME ERR ee: — ARE m 
Yes, I'd like to take advantage 
| of your Optimizer Program. | 
L] Please have a representative contact 
me immediately. 
[] Please send details on the 
Optimizer Program 
O and practice growth O and practice j 
efficiency LJ and cost savings. 


Account number LJ Lam not currently 1 
a SOFLENS Division 
Í ise pe E TETN account. [ 


Name 


Address 


Return to: 
i Bausch & Lomb, Dept. 3304, 1400 North 
Goodman Street, Rochester, N.Y. 14602. 


bo mme mna m o oa o a a 
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The Optimizer Program from 


BAUSCH & LOMB 
SOFLENS DIVISION 
Rochester, N.Y 14602 332 


Topics 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 


Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Surgical Instrumentation 
Sania Manual 
Monica Faculty yp 
Hos ital adad E Dickinson: M.D. 

(07 o9 o p on umore, LL. 
Medical mra meee aD 


Richard Elander, M.D. 


Center Robert Hare, M.D. 


Richard L. Holmes, M.D. 
Intraocular Lens eae E EA 
Implantation e pn thar 

Howard H. Stone, M.D. 


Course Murry K. Weber, M.D. 


Guest Lecturers 


The oldest continuous implantation Ralph D. Andersop, M.D 
course in the United States Abie Y Anis, M.D. 
Robert Azar, M.D. 


Binkhorst Principle Lenses john P Beal. MD. 
. Peter Choyce, M.S 

Choyce Mark VIII Henry M. Clayman, M.D. 
Anterior Chamber Lens Robert C. Drews, M.D 

Miles A. Galin, M.D 

David A. Hiles, M.D. 
Oct. 6-/ Dec. l-2 Henry Hirschman, M.D. 
Feb. 2-3 April 6-7 June 1-2 Norman S. Jaffe, M.D. 

Marvin L. Kwitko, M.D. 
Aug. 3-4 Oct. 5-6 Dec. 7-8 Malcolm A. McCannel, M.D. 

~ Bradley R. Straatsma, M.D. 




















1225 Fifteenth Street Santa Monica, California 90404 (213) 451-1511, Ext. 2148 | 


| 
| Check one Fee: $600 Residents and military: $300 Lunch and amenities included | 
| Cancellation: $50 Non-refundable service charge | 
| Approved for l6 units continuing medical education credit | 
| Ad CMA and AMA, Category 1 l 
| ‘ | 
O Oct. 6-7 
| O Dec. 1-2 Name MOSQ Se ea | 
| 
| 1979 Address "tito & b vs | 
| [] Feb. 2-3 B : ; | 
i O April 6-7 i Mey c rura | 
| Q June 1-2 Make check payable to Santa Monica Hospital Medical Center | 
| O Aug. 3-4 and mail to Jeanne Harris | 
D Hr e Charlie Ruggles Ophthalmology Department | 
| O Dec. 7-8 Santa Monica Hospital Medical Center 
| 
L. 
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THE GRYO SYSTEM 


that specializes in everything 


45GPar-—vay, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Phitace ahie * New York * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
All products repaired and serviced in Broomall, Penna. 
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For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that's at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO; 
or N20) out of the O.R. (via tubing). 


€) Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


€) Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


Q Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 


procedures. 


straight curved 
cataract cataract 
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..With the future in sight 


152! 





In fact, think more than twice. Because. as the above 

picture illustrates, that's what the new Kowa 45° 

RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 

\ with built-in Spectrotech interference filters, 

| 300-watt power supply, electronic flash, 

7 7-1 L^ motor drive back and data recorder (to in- 

M. scribe date, exposure number, 0.1 second se- 
—— 

: quential time intervals or other written informa- 

tion on film). A regular back and small power 






supply are available where fluorescein is not required. 
So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 


| KC «Keele 


.. With the future in sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 





NOW AVAILABLE WITH OPTIONAL TILT/PIVOT MECHANISM 


™ The Keeler 
(. R. Indirect Hanger 


UP, UP... 
and AWAY 


- Out of Me way. bu: easily within reach 
when you neec t...that's the ideal spot 
for your inc rec: ophthalmoscope in the 
O.R Ane thats where you keep it, on 
the Machemsr C.R. Indirect Hanger from 
Kecer. 








Manufactured »y Diversatronics Inc., the 
ceiling-mourted Machemer Hanger holds 
two indirects 03 = heicht-adjustable, tele- 
Scoping eenterpost (for operating use or 
O.R. storage). Position the unit at the 
head of the OR. table to make your in- 
direc! easily accessible. Lift the ophthal- 
moscope. and he electronic hanger auto- 
mat cally swi ches O.R. and surgical 
lighting cf! (sf& a delay to allow you to 
put cn the nstmment); replace the in- 
direct ane the criainal ighting is restored. 
Rheostats are proviced for adjustment of 
the light intersity of each ophthalmo- 
scope. Hang ne trom above, coiled cords 
remain tangie-ree end out of your way. 


One more problem sclved... by Keeler. 
Call cr write for details. 


Also pictured: the new Machemer hy- 
dratlic microsurgical operating stool. 
Easi y adjustable, stable and comfortable 
... SAN durinc long-lasting operations. 


(Keeler 


ith the future in sight 
456 Parkway, .awrence Park Ind. Dist., 
Broomall, >A 19805 


Philaceiphia + Mew York » Boston * Los Angeles « 
Chicago *  Mousten ~- Atlanta > Cleveland 


Call toll free> 809-523-5€20 
(in P call 215-355-4350 
All products serviced in Broomall, PA 
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eeler's Spectacle Indirect Ophthalmoscope 


It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it's easy to 
see why. 


Three basic componerts—Keeler (corrective or plano) spec- * 
tacles, a quality indirect and a bright spotlight—combine to 
— make the Spectacle Indirect the ideal instrument for office 
"procedures. And, when Keeler's loupes are substituted, it 
becomes a valuable surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack. providing complete freedom in the 
office and on your rounds... which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


asy to say that the Spectacle Indirect is the best. And 3 
5 as easy to prove. Just try it on. 


'arkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 - 
1211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) ST? 07 
Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 
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= Keeler's new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity of field 

e Unequalled optical system 

e Eyepiece positioned close to eye to increase field 

e May be worn with spectacles; or prescription may be 

incorporated into eyepiece 

Independent PD adjustment 

Loupes flip up and out of field 

Lightweight headband 

Comfortable velcro-backed foam pads 

Adjustable axial or coaxial fiberlite illumination 

Magnification systems quickly interchanged 

(3x, 5x, 7X) 

e Sterilizable adjustment handles 

e Working distance: 13.5" 









456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il. room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch ll 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there’s also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


Manufactured by diversatronics inc 
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INCREASE YOUR SURGICAL POWERS... 
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Mirosurgery and other ophthalmic procedures re- 
qwe magnification . . . ophthalmic surgeons require 
fiesakil'ty and comfort. That's why the Keeler Wide 
Field Magnifying Spectacles are a surgical necessity. 


The wides: range of magnification available (2-4x), a 
lams peripheral view and exceptional depth of focus 
comitine to make Keelers Wide Field Magnifying 






With 
heeler’s 
Wide Field 
Magnifying 
Spectacles. 











Bars, which flip up and out of sight when not in use— 
allowing the surgeon complete freedom and flexibil- 
ity. All lens surfaces have been anti-reflection coated, 
and the telescopic lenses have been specially cor- 
rected to offset optical aberrations. 


Choose your own surgical powers . . . look into the 
Keeler Wide Field Magnifying Spectacles. 


Spec:acles a valuable optical aid in ophthalmic power working distance field size 
su cerv. Tne frame is designed with a comfortable 2.4x 13.5” 6cm. 
Sadie bridce and durable rubber-grip ear pieces— 4x 13.5" 2.5cm. 
end both tne size of the frame and the correction of 2x 10.5" som. 
the enses are tailored to your specifications. 4x 10.5" 1.5cm. 
2x 18” 12cm. 
Tiesescopic lenses screw into adjustable, clip-on P.D. 4x 18” 4cm. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles + Chicago * Houston « Atlanta » Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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anterior-posterior capability 





The Suction Infusion Tissue Extractor speaks for itself. 


p All functions in one probe for one in- 9 
cision, one-handed operation. 


FE Surgeon directly controls all functions i i 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


FE Fiber optic system attaches to operat- 9 
ing tip for direct illumination. 


Er Modular construction of handpiece I 
facilitates cleaning, care and mainte- 
nance... even in the O.R. 


Eg Rep, fresh-fluid reflux through cutting M 
port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
noustissue and washing retinal surface. 


g Battery-powered console insures@y 
against electrical hazard. 


Fe Safety switch provided for instant cut-M9 
off of all operating functions. 


EE Specialized electroplating and lapping gy 
techniques create the most effective 


cutting mechanism available for intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia - New York * Los Angeles * Chicago * Houston * 


Atlanta - Cleveland 
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Now Kesler provides relief from the aches and 
pains of surgery, with two new products that 
allow the coctor to operate in comfort: 


The Machemer/Chan Wristrest 

Hers comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
heignt-adjustable Wristrest provides complete 
stabil ty dur ng an operation. The autoclavable 
Suppert Oar lowers to yield room to position and 
anest»e'iz» the patient. And the Machemer/ 
Chae Wristrest is permanently mounted to the 
opereting :aole for optimum stability. 


The Wiachemer Hydraulic Operating Stool 

^ uri3ue foot-bar triggers the Machemer Oper- 
ating Stoo''s hydraulic lift, enabling the doctor 
fo acjust the height effortlessly (from 22" to 
33". tock it in the desired position ... and use 
it asan additional foot support. The seat is cov- 
sred n zanductive fabric. And the substantial 
weictt cf the stool rests securely on five sturdy 
28S!e' s, insuring a “motionless” operation. 


Twe trand new ways to relax in the OR... avail- 
able exclusively from Keeler. Call or write for 
detail. 
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456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
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Worn as a shoulder stra», the Keeler / Wilson PortaPower goes wherever 
your indirect ophthalmoscope goes...staying with you in the O.R., on 
rounds or in the examining room. 


PortaPower's pouch contains a lead / acid battery pack which enables your 
indirect to operate at maximum output for up to one hour and fifteen 
minutes of continuous use, with a slow decay at the end of the charge. 
The package also includes a recharging unit for the 6V, 7.5 amp-hour 
gel-cell battery. 


Supplied with a twist /lock connector to adapt to 
any 6V indirect, PortaPower remains comfortable 
through hours of use. In the O.R., PortaPower 

is worn under the surgical gown to maintain 
sterility. The on/off switch has been 
specially positioned to be easily trig- 
gered with a push through the gown 
by the forearm, insuring sterility of 
the hands. PortaPower also features 
a velcro-sealed compartment de- 
signed to hold two indirect lenses. 





















So let yourself —and your indirect 
—go. Call or write for details on 
the Keeler /Wilson PortaPower. 
(And ask for information on 
Keeler's Fison Indirect 
Ophthalmoscope, as well.) 





PortaPower developed by 
Donald L. Wilson, MD; 

Indiana University 

uis School of Medicine. 
| By Manufactured by 
Diversatronics, Inc. 


m 


PortaPower means portable power. 
And convenience for the doctor. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland KA Kee 
Call toll free; 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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There’s more 
than meets 
the e" 


...With the Kowa hand-held | 
Applanation Tonometer. | 


Like the cost, for example. At $620, the new HA-1 
applanation tonometer is priced lower than any 
comparable instrumentation . . . without 
sacrificing performance. 








Hand-held and portable, the HA-1 operates on the 
basis of the Goldmann principle: a well-balanced 
applanation prism is brought into contact with the 

subject's corneal surface. Two batteries in the handle 
provide illumination bright enough for critical 
measurement; the sturdy headrest guarantees stability. 

And the HA-1 was designed for use on a seated or 

reclining patient. . . in or out of the examination room. 


The new HA-1 is portability and performance (and an 
ideal companion to the Kowa regular or zoom slit lamps) 
.. at the lowest price. Call or write for details 

and specifications. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta « * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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Keeler introduces some brilliant performers: a line of Halo- i. >- 
gen-illuminated ophthalmoscopes and 3.5V retinoscopes . 
for brighter, more intense illumination. And a meet Bapt 
signed Lift-a-Lite source to power them. : “es 


PRACTITIONER OPHTHALMOSCOPE . | 
. The addition of Halogen illumination provides even greater ` | 
— capability with this high-performance instrument. The spē 
cially-designed optical system provides clear, glare-free vie o: 
sion, with minimal peripheral shadow and an unsurpassed > 
view of the macula. The Practitioner also features three aper- .: 
ture controls to állow eccentric fixation, macular and wide- ': 
angle study. Lens powers range from + 29D to -30D:in 1D - 
steps, and a fingertip auxiliary lens control conveniently : 
-regulates the -- 20D, -10D and -20D powers. The Prác- 
titioner's streamlined head design insures easier manipula: ; 
tion and better observation at the periphery. ^ 
Halogen illumination is also furnished with Keelar's high 
performance Specialist Ophthalmoscope. The Specialist in- -- 
cludes a wider lens range (+ 44D to -45D in 1D steps), as 
well as a six-beam selector capable of wide-angle; inter- " 
mediate, red-free, macular, slit and fixation examinations. ' 
Both the Practitioner and Specialist ophthalmoscopes are 
available with cord, battery or rechargeable jadis H 


STREAK RETINOSCOPE 
With new 3.5V illumination, Keeler's: Streak ENNI 
provides the doctor with a powerful, high-intensity streak ' 
long enough to intersect trial frame or refractor unit axis 
scales. The focusing movement of this unique instrument: al 
lows for plane and concave mirror vergences, and permite: 
smooth, continuous rotation through aan easel En 


POWER SOURCES 
- Keeler's Halogen and 3.5V instruments can be ned 4 
from anew, wall-mounted Lift-a-Lite unit, or from convenient ` 
single-well wall: Fans or doubie-well. desk re s Ti 
models. 
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Fes rso8Sliry testing of pediatric patients, Keeler 
prcuides a method that even a three-year-old 
chixdi-can understand: The Praeger Squint Light. 


Luis EC cn a convenient headband, the Praeger 
ESI LT He Light includes two arms ending in the eye- 
Catering likeness of a character from the popular 
“Peanuts” comic series. The characters’ eyes 
DlimK serving as a red fixation light which, when 
the erm is moved, projects the patient's eyes 
alom the six cardinal directions of gaze. The 
*eco3d arm remains stationary in the direct up 
anc Down position. 


K kee eT 


with the future in sight 


The Praeger Squint Light is inexpensive, comfort- 
able and, except for the occasional replacement 
of the single “A” battery, virtually maintenance- 
free. In addition, the unit was designed to be worn 
with or without glasses. 


For pediatric patients who sit down and take 
notice, the most effective motility test is the 
Praeger Squint Light . . . available exclusively 
from Keeler. 


Call or write for further details. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston « Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 





Keeler on Color. 


Because you have different kinds of patients, Keeler offers two spe- 
cially-designed color vision tests. Neither requires literacy on the part 
of the patient, nor special training on the part of the tester... both are 
effective, quick means of determining color vision deficiencies. 


The Guy’s Color Vision Test 
An excellent test for pre-school and 
school-entry age children, the 
Guy’s Color Vision Test uses plas- 
tic, cut-out letters as shapes for 
the patient to identify. The child 
is shown a page, then asked to 
pointto the 
letter that 
appears on 
the page. 
Record 
charts are 
included. 
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The City University Color Vision Test 
The City University Color Vision Test pro- 
vides the doctor with a more comprehen- 
sive testing method. A series of Munsell 
paper samples, each containing one central 
and four peripheral color dots, are shown 
to the patient. The subject is then asked 

to identify which peripheral color dot 
most closely matches the dot at the cen- 
ter. A “normal” response is provided for, 
as well as responses to indicate a pos- 
sible protan, 
deutan or tri- 
tan confusion. 
The set also 
ncludes rec- 
ord charts. 


"rw 
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Am or-he-wall idea for your indirect oph- ~~ WA 
thalmescepe: the Indirect Hanger Unit from 
Keeler Not only will it provide you with a 
comyvement spot to place your indirect when 
you're n0- using it, it saves you time and effort 
when you are. Easily mounted on any wall, the 
Unit famctions as an on/off switch, automatically 
powesimg the indirect when you lift it from the 
Fanger. A rheostat enables you to adjust the il- 
lumination to your requirements. 
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Theuga it was engineered for use with any 
indirect, the perfect complement to the 
Keele- Hanger Unit is the Keeler indirect: 
The *isor Indirect Ophthalmoscope (pic- 
tured). A complete examination system, the 
Fisem features a broad range of standard acces- 
series. including a hinged, bi-mirror teaching at- 
techmeent to provide a view for two independent 
o5ser-—^rs The Fison filter wheel is detachable; 
the Vemturi-section cooling cowl makes this indi- 
rec! ewe 0^ the coolest and most comfortable avail- 
able. sd the stereoscopic view, coupled with the 
range »f available lenses, affords the doctor a 
cear. brilliant 3D fundus image. 


To save time and effort during your examinations, 
put owr F sen and its Hanger Unit together, then 
hang t al. Call or write for details and 
speci eations. 


455 ? anewar, Lawrence Park Industrial District, Broomall, PA 19008 
Puwaeelgse * New ork * Boston * bos Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll == 800-523-5620 (in PA cail 215-353-4350) - All products serviced in Broomall, PA 
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The Stereo System 
from Kowa 


KOWA’S HAND-HELD FUNDUS CAMERAS 
WITH STEREO LENS ATTACHMENT AND 
SLIDE VIEWER. 


e Clip-on stereo lens can be 
used with either Kowa RC-2 
or RC-3 single lens reflex 
fundus cameras. 


e Single slide for best separa- 
tion and optimum 3D view. 


e Stereo viewer provides ex- 
cellent 3D image of optic disc 


cupping. á 


e 2x magnification can be 

viewed directly through lens 

. no special extensions 
necessary. 


e Patient numbering device 
superimposes information di- 
rectly on film. 


e Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 


e Hand-held flexibility ideal for 
post-op or pediatric use. 


e Kowa joystick also available. 





Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
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What happened 
in medicine 
this week that 
could affect 

your practice? 





Wha: is the stacus of national health 
insurance legislation? What new 
reguidtiars ere being promulgated by the 
federal agencies? What's the latest on 
physicien advertising? 


This is *he k nc cf news you need to 
know, because wnat's happening today 
could a-tect the way you practice 
medicire in “he future. 


And wher it comes to the news in 

med cire. nc ether publication can match 
Americen Mecicel News in timely, 
comorenens ve coverage. It’s the 

nationa rewsoaper of medicine. 


Its staff cf p cfessional reporters is 
always wher= tne news is being 

made. . .mon toring. . .analyzing. . .and 
reporting back tc vou on the latest news 
and -reeds m med cine. 


Give American Medical News just 30 
minutes = week; it will give you all the 


news yeu need to know on what's 
happen ng im ‘he practice of medicine. 


Keeping your finger 


onthe pulse of medicine 













^ You'd know, 
if you read 


American 
Medical News 
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J s S Sere ‘Responsibilit ies 
teaching and 










Rationis must have experience in petita and 
“vitreous surgery and retinal diseases. Board 
certification required. 






| Send curriculum vitae to either: 
Robert Machemer, M.D. 
Professor and Chairman 

or o 5 
Maurice B. Landers, III, M.D. 
Chief, Retina and Vitreous Service 
Duke University Eye Center 
Box 3802 . 


"e Durham, North Carolina 21110 


















"Duke University i is an equal. opportunity /affirmative 
l action Rep 






ase COURSE Tm 
CONTACT LENS FITTING 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR 
INFIRMARY 
OCTOBER 13, 1978 
“HOW TO FIT A PATIENT STEP BY STEP” 
Taking Measurements insertion and Removal 
Designing Lenses Evaluation of Problems 
Ordering Lenses Assessing the well-fitted Le 
Checking out the Lens Follow-up Care 
| LECTURERS | 
2 JORGE N. BUXTON, M.D. ROBERT RIECHERS, M.D. 
IN. FRANK B. HOEFLE, M.D. JAMES J. KOVERMAN 
2I. ue CRAIG IWIG 
=- Án This o course is designed. for ophthalmologists desiring to start a. | 
E fitting. program; and technicians sponsored by ophthalmolo- - 
—] gists. 
2 Registration fee: $75. 00 | Limited enrollment 
 AMA-CME Credit in Category b 8 
— For registration, please write: 


Jane Stark, Registrar — 
Post-Graduate. Institute | 

New York Eye and. Ear. Infirmary 
310 East Fourteenth Street 

New York, New York. 10008 si 











nanicol, a broad-spectrum antibiotic 
ee trom p venezu- 








amounts sby oc sp oucation to the e eye. Devel 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Baciffus 
polymyxa (B aerosporus) and has a bactericidal | 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins increase _ 
the permeability of bacterial cell wall mem- ME 
branes. All gram-positive bacteria, fungi, andthe ^. — 
gram-negative cocci, Neisseria gonorrhoeae and: 
N meningitidis, are resistant. . 
indications 
Chloromyxin (chiorampbenicol-polyrmnyxin 
ophtaalmic ommtment) is indicated for the treatment 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chioramphenicol- and/or polymyxin-susceptible 
organisms. ^ 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its OPE nents: 

Warnings 
Prolonged or frequent intermittent use af topical 
chloramphenicol should be avoided because of. 
the possibility of hypersensitivity reactions, 
inctuding bone marrow hypoplasia. 
Precautions 
The prolonged use of antibiotics may occasion- 
ally resuit in overgrowth of nonsusceptible 
organisms. including fungi. if new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. 

in all except very superficial infections, the 
topical use of chioramphenicol should be sup- 
pilemented by appropriate systemic medication. 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chioramphenicol. Bone marrow 
hypoolasia following the topical use of chloram- 
phenicol eye drops has been reported. 
Dosage and Administration 
A small amount of ointment placed in the lower. 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 











increased. freatment should be continiued for at 


least 48 hours after the eye appea rs normal. 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25.000 units 
kg/day should be avoided. 

How Supplied | 
poe 10071 -5082-07 Chioromyxin (chlorampheni- 
polymyxin. ophthalmic ointment) is supplied 
E in ophthalmic ointment tubes of 3.5 q. 
UL 








op DAVIS & € or . 
|. Detrad MI 48232. PD-JA-2460-1-P (6-78). 





Ihe name is new! 


—  CHLOROMYXIN 
chloramphenicol-polymyxin 


ophthalmic ointment 


Effective in superficial 


e+. 






m Chicromyxin, a combination 
of chicramphenicol and poly- 
"yxir, covers" many gram- 
positiva organisms, including 
stap^Wococci, and almost all 
grem-negative bacilli. 

m YVor<s well against Pseudo- 
monas aeruginosa, a danger- 
ous acd opportunistic organism 
which grows better in the 
cones tran in any other known 
mediam+ 


Chioromyzin is preservative-free. 


“When caused by susceptible organisms 


“Vaughan Z Asou-y T: General Ophthalmology. ed 8 
Los Altos "CA. ange Medical Publications, 1977. p 296 


Chloramphenicol 


ts dispensing 


Please s= prescribing information on preceding page. 


Ei. 


conjunctival and corneal infections" 


TS 
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Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (1%) chboram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethylene. 


Prolonged or frequent intermittent use of 
topical chloramphenicol should be avoided 
because of the possibility of hypersensi- 
tivity reactions, including bone marrow 
hypoplasia. 


All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae 
and N meningitidis, are resistant to poly- 
myxin B alone. And, all fungi are resistant to 
chloramphenicol. Total dosage of polymyxin. 
systemic and ophthalmic, exceeding 2.5 mg 
(25,000 units)/kg/day should be avoided. 


PARKE-DAVIS 


es a ae See 


The New Marco 
Chair and Stand... 
\ Attractive, — 
`o Versatile, 
Economical. 


à l 


For you and your patients, Marco's 
compact chair and stand combi- 
nation carries a visual prestige 
far beyond its economical price. 
Featuring a sealed hydraulic 
unit for smooth operation, the 
chair Gan be elevated from the instrument panel 
on the Stand or by a foot switch. The stand is 
available with two or three arms and can accept 
both corded and rechargeable hand instruments. 
Nunferous color combinations allow you to 
matdi the decor of your office. 


; 177 MARCO 


1409 San Marco Boulevard/P. O. Box 10157, Jacksonvi le, Florida 32207 /904-396-4210 














Microphake. 
An important tip 
to remember. 7 

















Small Tip Microphake offers two choices of tips: Ster ile Ready to go. No preparation necessary. 
curved or straight. Each tip is No cords to connect or get in the way. 
1.5 zum m diameter, 
prowling greater visibility. Compact About the size of a ballpoint pen for 
A silicone sleeve insulates the tip greater visibility, more maneuverability and better balance. 
against freezing of Serrated finger grips provide secure hold and tip 
undesired areas. orientation. 
>» 9 (8) 
Unique Tip Design the tip «i MICROPHAKE. the 
fine adraced to adhere more securely to the lens than A 9 
comp-ttve smooth tips. Because the tip is hollow, it gives S. 
the same gas delivery system as Cryo machines, and — Sin e use CI Y oextractor 
urilse a solid tip unit — provides maximum cooling at the h b = 
Gg niece aA worth remembering. 
> ~ For further information please write . . . 
Length of Freezing Time i 


ry Ò 
Ever> Microphake has a minimum freeze time of at least [Alcon Surgical \ 
three minutes at —29°C. A 10-second delay after Icon Surgical 


activation allows the surgeon to “go on warm,” if desired. Surgical Products Division 


eg Alcon Laboratories, Inc. 
Dependability A reliable product tested to P.O. Box 1959 Fort Worth, Texas 76101 
rigic iton specifications to meet your tough demands. (C) 1978 Alcon Laboratories, Inc. 
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ae th PAN AM | 
CONGRESS. OF OPH rac | 


February 25. March 2, 1979 


nanea Hotel - 
Miami Beach, Florida 


Sponsored by: 

- < Dept. of Ophthalmology 

GU “Bascom. Palmer Eye Institute, 
University of Miami School of Medicine. 





CLINICAL APPLICATION OF " 





-| variety of postgraduate courses, movies and 


| free papers will permit clinicians to obtain | 
| up-to-date - information concerning virtually ||| 





(| every aspect of opht almic practice in the 
_ | Americas. 


- | Registration. fees between June 1, 1978 and 


















for. non- members and $110 for each accom- 
 panying person. After January 1, 1979, fees are 
225 for members, $265 for non- members and 
135 for each accompanying person. 





lical education, the - 
ool of Medicine certifies that this continu- 


ognition Award of. the American Medical 
goiation. | E os 


GUN For registiation. ad wti ite: 
" Xith F PAN AMERICAN CONGRESS OF. OPHTHALMOLOGY 
l P.O. Box 610326 — 
Miami, Florida 33160. 





The scientific program will ‘emphasize ir por- || 
tant clinical advances whi ch have been made | | 
possible by the application of knowledge || | 
gained in basic vision research. In addition, a ||| 


January 1, 1979 are $200 for members, $240 | 


medical education offering meets the 
eria for Category | of the Physician's 





i organization accredited for continuing i| 
University of Miami 


e eate bte det ra drop EEEE a eem s 








. FIFTY-SECOND ANNUAL 








"ANTERIOR SEGMENT SURGERY" 


Controversies 


Complications 


NEW YORK CITY. 
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YOUR ASSISTANT may be eligible for CERTIFI CATION Now a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
. CERTIFICATION may, in the future, protect the right to work i in a a chosen field. 


Written examinations are given each July for all categories, ` Dphithalinie ; Asistant B. 

. Ophthalmic Assistant-A, and Ophthaimic Technician. The oral / practical test for Ophthalmic 
. Technicians is given in October at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to p participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology: 


= Ask your Assistant to WRITE TODAY for an APPLICATION and SALIERI for CERTIFICATION. 

| | JOINT COMMISSION d 

CDU — the basis of race, color, nationality, or IN OPHTHALMOLOGY 
a. 1575 University Avenue 

St. Paul, Minnesota 55104 





Pees 





VITRECTOMY SYMPOSIUM 
New York. Medical College 
Department of Ophthalmology 


November 17 and 18, 1978 


Barbizon Plaza Hotel 
106 Central Park South 
New York, N.Y. 10019 


- - This course is for the general ophthalmologist. A distinguished panel of vitreoretinal surgeons will discuss the current indications and mode 
of treatment for anterior segment vitreous complications, lens removal, trauma of the anterior and posterior segment; complications of | 
diabetic retinopathy, complicated retinal detachment and endophtha mitis. Diagnostic evaluation of the eye with diseased vitreous and 
retina will be discussed ee with recent developments in vitreous physiology. 


FACULTY 
Endre A. Balazs, M.D. Gholam Peyman, M.D. 
D. Jackson Coleman, M.D. Charles Schepens, M.D. 
Nicholas Douvas, M. D. Michae! W. Dunn, M.D. 
J. Wallace McMeel, M.D. Danny H. Kaufman, M.D. 
~~ Ronald G. Michels, M.D. James 5S. Kelley, M.D. 
Danny H. Kaufman, M.D. Michael W. Dunn, M.D. 
k bi rector, Vitreoretinal | Professor and. Chairman 
Service Department of 
New York Medical College . Ophthalmology | 
e Program. Chairman New York Medical College | 


Registration Fee: $200.00 (Residents and Fellows $125) 
For registration information please contact. 
Danny H. Kaufman, M. D. 

s | ETE 1 Stone Place - 
è | | | 7 7 5. Brongwille, NY. 10708 de ML 
As an organization accredited for continui ing “medical education, New York Medical College certifies that this is con 1 


n medical: education 
-activity meets the criteria for TE credit hours dm Category 1 of the Physicians’ Retna Award. of th American. Medical. 
: _ Association. ett os, - sis dh | | a m 
















Model No. 24 


Distribute ; Physic : ; e 
Jistributed by Physicians Dispensing Corporation, Affiliate of lolab Corporation 











THE DEPARTMENT OF OPHTHALMOLOGY 
AND 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


OPHTHALMIC BASIC AND CLINICAL REVIEW 










FEE: $375.00 including !unches and cocktail party 


f 

E Under the Direction of EDWARD L. RAAB, M.D., ALAN SUGAR, M.D.; OSCAR A. CANDIA, M.D., DENNIS V. FREILICH, M.D., 

E ALAN FRIEDMAN, M.D., WILLIAM S. LESKO, M.D., JOEL S. MINDEL, M.D., PH.D., STEVEN M. PODOS, M.D., ROBERT H. 

E. RITCH, M.D., ARAN SAFIR, M.D., MORTON H. SEELENFREUND, M.D., MURRAY A. WOLKSTEIN, M.D., MICHAEL E. 

E YABLONSKI, M.D., KEITH M. ZINN, M.D. 

E Guest Faculty: MYLES M. BEHRENS, M.D., New York City and PAUL HENKIND, M.D., New York City 

c 

E JANUARY 8-12, 1979 Monday through Friday 9:00 AM to 5:00 PM (5 Sessions) 

1 A 35 hour course designed to summarize the core anc new information important to the recently trained and 

k practicing ophthalmologist. Topics to be covered are: Physiology and Biochemistry, Optics and Refraction, 
Electrophysiology; Pharmacology and Therapeutics, Pathology; Cornea and External Disease, Glaucoma and 

g Genetic Disease: Pediatric Ophthalmology and Motility, Medical Ophthalmology; Neuro-Ophthalmology, 

L. Retinal Disorders. 






As an organization accredited for continuing medical education, The Page and William Black Post-Graduate School of 
Medicine of the Mount Sinai School of Medicine (CUNY) certifies that this continuing medical education offering meets the 
criteria for 35 credit hours in Category | of the Physician's Recognition Award of the American Medical Association, 
provided it is used and completed as designed. 


Apply To: Director, The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of 
Medicine, One Gustave L. Levy Place, New York, New York 10029. Tel.: (212) 650-6737. é 












For the part-time occupational physician... 


COE An invaluable 


— — — ——-| quick reference 


DUCUPA ! NA , 3A 


NEURO OPHTHALMOLOGY COURSE 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


































I 
E OCTOBER 5-6, 1978 Bp 3 guide to | 
dil Es oM) occupationa 
E E NEURO ANATOMY * PAPILLEDEMA — dermatoses 
P. SUPRA-NUCLEAR and NUCLEAR LESIONS The AMA's new guide, 
E CEREBRO-VASCULAR INSUFFICIENCY Occupational Dermatoses 
Y NYSTAGMUS * PUPILLARY DISORDERS ian unen ce de 
* SICI x 
p VISUAL FIELD DEFECTS Dos in aeodpsnonal health 
Lecturer: Herman D. Barest, M.D., Associate Clinical Professor of programs. 
k Ophthalmology, Albert Einstein College of Medicine and Director Earme ecd NS 
of Neuro Ophthalmology, Montefiore Hospital and Medical tomadas is decisis, 
Center. diagnosis, prevention, and 
r This course will present a practical approach to Neuro ophthai- treatment of occupational 
` mology and qualifies for 16 credits in Category 1 for the skin diseases. It also ( 
5. AMA-CME Physicians’ Recognition Award. The course will be disqusgoe Maragemeni e 


prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., American 
Medical Association, 535 N. 
Dearborn St., Chicago, 
IIl. 60610. 


augmented with slides and films of actual cases. 
Registration fee: $150.00 Residents: $75.00 
For registration, please write: 


Jane Stark, Registrar 

. Post-Graduate Institute 
New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 
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The world of ophthalmic surgery in one remarkable volume: 


The Allas of 
ns tempt 





Here t T3uestonablv is one of the most comprehen- Considering these factors, the $88.00 price for this 
sive tasks or eye surgery in existence: A monu- 9" x 13" case-bound leatherette-cover book is ex- 
mer:aieessourszce and reference work with detailed tremely modest 

cesenp«cns ef surgical procedures, invaluable not 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now . . . return 
the coupon below. 


cn te Me resident but to the accomplished micro- 
surzeor zs well. The book is edited by Frederick H 
Dawdtr ard Ilustrated by Donald A. Keller. The 10 
autors meng whom are William H. Havener and 
Ficrart ^ Keates, are academicians as well as clini- 
GG setae highly recognized in Iheir respective [— — —— —7——— ——————————MMM— ee —— BUE 3 


subspscalries. Step by step, the edition describes 
=i à Ophthalmology Illustrated 


catzac. glaucoma, corneal, retinal, vitreous, 
A Division of Keller Publishing Co 


Sirabismus. lecrimal and lid surgery. Each major sec- 
ton s p-2ceced by a concise review of the relevant PO Box 2566, Columbus, Ohio 43216 


SUIQICS anatomy — an essential element frequently 














| 
| 
| 
OAS Bre | Please send me copies of The Atlas of 
ax = Spek hard be | Eye Surgery and Related Anatomy at $88.00 each, 
The Atlas of Eye Surgery and Related Anatomy is | postpaid 
wha ar ailas should be above all else: Graphic. Its | O My check or money order in the amount of 
pages |aoproximately 300) are replete with sabe $ is enclosed. 
some Æ !he most extraordinary illustrations ever t | GL Bill mae 
appear na surgical atlas —over 400 in all These: | | 
nithert3 umpudlished anatomic drawings which are 
the est ot exhaustive histological research, actually | Name 
advence the state of the art of ophthalmic illustration. | 
Lnlike me mihi they combine line techniques | Address 
wta amrt- rushed tonal values. The result is a startling 
new Teaasm which provides fresh insights and per- | City 
SDECIIVES 
in “lew at the specialized nature of the contents and | State Zip Code 
ne €xe= ptional production qualities of the Atlas, a 
vary limited number of volumes have been printed. | O Resident O Full Time Faculty O Practicing 


TEAR OSMOLARITY IN CONJUNCTIVITIS, io xU 
NORMAL EYES AND KERATOCONJUNCTIV:TIS SICCA? M 


Conj unctivitis Normal KCS 





i 

| ; CK new Mieasurementie techni: l 

| | 3 que has enabled investigators... 

| to determine the true tonicity 

_of the tear film without distor- ^ 

| tion from reflex tearing or 
evaporation. Their findings | 
| 
| 
| 
| 
| 
i 


: show a direct correlation be- — 
tween hypertonicity and kgra- 
. toconjunctivitis sicca (KCS). 
This hypertonicity may contrib- 
ute to the discomfort as well as 
the corneal destruction that 
characterizes KCS: 
. The investigators con- 
cluded that “. this finding has 
major therapeutic implica- 
tions: treatment in KCS should = 
include the aim of lowering 
tear film osmolarity to nor- 
mal...it may be wise to re- 
place current artificial tear 
g HH | solutions with solutions of lower 
340 UUCWUU WS vy AE ; osmolarity." 
| |  Normalizes tonicity 
| to alleviate discomfort 
| 


Tear osmolarity, mOsm/L 
- 
c2 
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While taking. into account 
traditional c design criteria such 
as pH, surface tension, viscos- | 


Average, 298 mOsm /Liter 304 mOsmiLiter 343 mOsmiLiter 





Ei in eye tatty: ie o. needle i08 `; . ipa": og 
Lyc XS WISE iD tma "TO nicus 






bieakthiou 
ent of dry 





gh 
eye 








iw ard other factors related to 
poten accep:cnce and com- 
fort, dvpctears goes beyond 
these concerns to consider the 
rewl secognized importance 
c! tear film tonicity. At 240 
r-0sm*L, Hypotears quickly 
lewes tear film tonicity to a 
corwotable range, relieving 
pati»rt discomfort and pos- 
s bir aa tinc the cellular 
Gesiwetion typically encoun- 
fred in IOs. 

Feh»crcases debris to 
store aqueous structure 


Hrpotears performs several 
cther moortant functions. 
I" KOS, dehycrated mucin 





Prpotcrswenycrates mucin strands 
iro sdiu: on © restore normal 
@Que«u. srecture. 





NN 


strands and other ocular de- 
bris increase the viscosity of 
the aqueous layer and cause 
mechanical irritation. All other 
artificial tears are hampered 
in their ability to rehydrate 
because they contain ionic 
tonicity adjusters. These com- 
ponents actually compete for 
the existing tear film moisture. 
But Hypotears’ nonionic tonicity 
adjusters do not compete for 
moisture. As a result, Hypotears 
rehydrates mucin debris to re- 
lieve irritation and restore 
normal aqueous structure and 
thickness. 


Stabilizes tear film 
to increase breakup time 


In addition, Hypotears’ ex- 
clusive Lipiden™ polymeric sys- 
tem stabilizes the replenished 
aqueous layer. This prevents 
lipid migration to the mucin 
layer and the resulting forma- 
tion of dry spots commonly 
seen in aqueous-deficient dry 
eye. At the same time, the 
Lipiden system supplements 
and works with existing mucin 
to extend breakup time in 
mucin-deficient dry eye as 


HYPCTONIC/NONIONIC 


HYPOTEARS 


Micisturizing Eye Drops 
win the Lipiden“ polymeric system 









SMITH, MILLER & PATCH 


Division Cooper Laboratories (P.R.), Inc. 
Scn German. Puerto Rico 00753 


well. Hypotears is clearly the 
tear substitute of choice for all 
your dry eye patients. 





Top: Lipid migrates to and interacts 
with mucin to cause dry spots. 
Bottom: Lipiden™ polymeric system 
stabilizes aqueous layer and bolsters 
mucin layer. 





@ LIPIDEN POLYMERIC SYSTEM 


4. Gilbard JP, Farris RL, Santamaria 
J: Osmolarity of tear micro- 
volumes in keratoconjunctivitis 
sicca. Arch Ophthalmol 96: 
677-694, (April) 1978. 

2. Ibid, 678. 

3. Ibid, 677. /OO^—— 

4. Ibid, 694. 













- MYPOTEARS"" 


Moisturizing 
Eye Drops 


0.5 fl oz (15 ml) 





te Ao 


AQUEOUS 


EAL 
IUM 


Accurate diagnosis 
with thespeed . 
of sound 











A. Contact B-scan through a closed lid showinc B. Contact B-scan through the closed lid 
normal posterior lens capsule and the demonstrating anterior vitreous hemorrhage 
optic nerve. and posterior fibroproliferative membrane. 


There is no more accurate, simpler way to examine the eye and orbit than by sure and thorough ultrasonic 
examination with the Ocuscan-400. With no patient preparation, the probe is placed against the 
eyelid or in a miniature eye cup and immediately, a real-time, gray scale image of the eye is clearly displayed 
for study and evaluation. Photographic documentation is simple and instant. Easily performed in the 


physician s office or in the operating room, on adults or children, ultrasonic diagnosis with the Ocuscan-400 - 
is a clinically proven, successful procedure. Sonometrics instruments are proven, too, including fast, 
efficient manufacturer's service when it is needed. Call collect (212) 765-8205 or send the coupon and 


get full details. 
See us in: 
— Kansas City, AAO #1107, 1108 g OCU a 


San Diego, AIUM z 55, 56 

Chicago, RSNA #2413 
ll SONOMETRICS 
a SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 
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SUFT-SERT 


— X. 


Se 


aM 


SOFT-SERT™ 


Packagec six © a box, comes complete with 
simple instsuctons. Available in two sizes: 


SOFT-SERT™ 12 


ls recommenced for soft contact lens diameters 
from 12.5 te ~ mm. 


SOFT-SERT™ 14 


zis recommended for soft contact lens diame- 
“ters exceeding 14 mm. 


HELPFUL HINT: The practitioner can 


use SOFT-SER™™ with confidence to insert aphakic or 
other d'f'icul-te-3and'e soft contact lenses during the 
fitting procecure 


PATENT PENDING 


SOFT CONTACT 
LENS 
APPLICATOR 


ORUM "nales: Mario al RAE Dr MEC large à | 
meter soft lnoi ts hos We Duis Go ROP TC 
SERT." 

No more groping and searching for a dropped lens. 
No more inverting back against the finger problems. 
Less handling also reduces the risk of contamina- 
tion and damage. 


SOFT-SERT" holds the soft contact lens securely, yet 
there is immediate and automatic release of the lens upon con- 


tact with the eye. The soft, resilient rubber cup offers peri- 
pheral support preventing the soft lens from inverting after a 
less-than-perfect insertion attempt. 


SOFT-SERT" can be easily disinfected by either 


boiling or conventional cold disinfection techniques. 


SO FT-SERT' S" novel unifit finger attachment leaves 


both hands free to manipulate the eyelids, if necessary. Statis- 
tics show that one out of every five patients has a problem with 
contact lens insertion. The next time ycu have a problem 
patient. 


THINK SOFT-SERT" 


or better yet, be prepared and order a supply now. 


SOFT-SERT" 


THAT INGENIOUS LITTLE DEVICE THAT MAKES 
SOFT CONTACT LENS INSERTION EASY 
[FS SED US MA DUE UO DG" NUN NND RUE DON RD ED UAR GU UND NO DM je GO DO DO ONE GNE Dn 














POSTAGE & HANDLING INCLUDED 
CHECK OR MONEY ORDER MUST ACCOMPANY YOUR ORDER 


8 SOFT-SERT™ INC. 

E Po.BOx376 

E CEDARHURST, N.Y. 11516 

E PLEASE SHIP ME THE FOLLOWING: 

EI Box(es) of SOFT-SERT™ 12 (at 13.50 per »ox of 6) 
B -— —— — — — — — Box(es) of SOFT-SERT™ 14 (at 13.50 per dox ot 6) 
- NAME : 
A ADDRESS 

E CITY peer E a ee 

8 

is 













| The Kan a Ophthalmology Board And 
E Review Cout rse will begin at 7: 00 a. m., , Mone rn 
| 4 and end at 5:30, Friday, D Jecémber. 8. 
| served each day. 


day, L Decembr cL 
1 -u nch will be 












Tuition: 
For further information, contact: 


Dep artm rent of Ophthal mology _ 

H ermann Eye Center "BJ 

pe m H ermann Hospital 
|.  - 1203 Ross Sterling - 
Eo Houston, TX 77030 




















Muro 
Ointment 
<j Sodium Chloride 57 


thelmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 

ürstmert i 

DIUM © ; ` i V 
An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
- ax jm lulose. Preservatives - methylparaben and propylparaben. 
S: E s= cnisia | : 


I sae Stages!) | TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
| eil eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


(ami MURO PHARMACAL LABORATORIES, INC. 
O 121 Liberty Street ° Quincy, Mass. 02169 
EN Area Code 617 • 479-2680 
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| inpr biman ial I techniques w with the D m OCUTON M E/ /FRAGNATOM SYSTEM in surgery of the | - 
fag FRIDAY AND SATURDAY - * 
November 3,4, 1978. 


. To de held at: 
MASSACHUSETTS. EYE - 
AND EAR INFIRMI RY | 
243 Charles Street - 
Boston, Massachusetts 02114 MN BEEN 
Thomas M. Aaberg, M. D. | "og : 
Steve Charles, M.D. 
| f oleman, M. D 
Maurice B. ‘Landers, Il, M.D. 


George 0. Waring, M. D. 


Albert R. Frederick, Jr., M.D. Course Director 
Michael J. Bradbury, M. D. Course Coodinator 














n OBJECTIVES: 
~ The two-day workshop will cover pars plana vitrectomy and anterior segment. techniques using 

a bimanual microsurgical vitrectomy instrumentation | | 

..| PROGRAM: 

pv Morning didactic sessions with cover basic concepts, ciel indications, diagnostic. methods and 

surgical techniques. - | 4 

Afternoon sessions will consist of practice surgery on animal eyes using the Ocutone/ Fragmatome. E 

_ instruments supervised. directly by the faculty. Anterior or posterior "e techniques will be. Ne a 

" emphasized duin on. 1 your interest and needs. ur 








Registration Fee: — 
$400.00 con nplete workshop - 
$100. 00 morning sessions only 
ENROL -MENT LIMITED - 


For Registration Information: 
Albert R. Frederick, Jr., M.D. 
. Course Director 
50 Staniford Street 
Boston Massachusetts 02114 
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The Humphrey Lens Analyzer is sev- 


eral sepsabowe other lensmeters. It is 


faster and mor accurate. Completely 
objecive measurement makes opera- 
tor eror vartuaily impossible. 


The acvanced engineering of this 
instrumert prcvides extraordinary 
reliability there’s only one moving 
part) 2nd makes automatic lens mea- 
surement affordable. The operation is 
simple—just afew easy steps anyone 
in yar office can learn. 


g Postion 
a oorr 


You easily check classes as a pair, 
single tenses and contact lenses. 


SPEC FICATIONS 


Spher= Rance +30 D (0.12D & 0.25D 
increments) 

Cylinder Range +15D (0.12D & 0.25D 
increments) 

Cylinder Axis 0-189* (1° increments) 


Vertical Prem 
Laterza Prism 
Size 


+15 (.25 increments) 
15 (.25 increments) 


13" wide x 12" deep x 
14" hich 


Step Up To 
Automatic Lens Measuremen 
For Less Than $4700 







Rx 
STEF e Appears 


R, appears on digital readout and on 
(optional) hard copy printer. 


Press 
sTEPD tres: Button 


With pushbutton ease, sphere, cylinder, 
axis, adds, horizontal and vertical 
prism are measured to better than 
ANSI Z-80 standards. 


"nape res Face — c— — — ee ee c — — KI ee es cee ee íÀ— ee TS ee EEE EE a m s c ED a c Se o ee — M — —À — — ee et et — — ee — — 


Mail This 
ster. Coupon 


For data on why the pe te Lens 
Analyzer is 3 steps ahead of other 
instruments. 





/ INSTRUMENTS HIRE) 


3081 Teagarden St., San Leandro, CA 94577, 
(415) 895-9110, (Outside California: 
800-227-1508) 





Name 


Company /Institution 





Street 
City 


O Phone me at 


State 


to arrange a demonstration. 
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ATE IODIDE 


T D dative 





.| impact cf accommodative esotropia on a 
1 need not necessarily be followed by the 
urgery or the inconvenience and problems 
fw it^ wearing and caring for prescription 

= agent frequently used in the diagnosis of the 
S Bike same agent that can be used to correct 
remodative factor without inconvenience to 

a) Dat ient. 


sis. ..One drop of PHOSPHOLINE IODIDE 
1255: Instilec daily in each eye prior to retiring, for 
two or thee weeks, will help to determine if there is an 
oramczstive basis for the esotropia. 


tment ...Ifthereisasignificant accommodative 
ssent, the continued use of PHOSPHOLINE 

one s often sufficient to correct the problem, 
= the drug is well tolerated. PHOSPHOLINE 
-E acts by altering the accommodative conver- 
/accommodation relationship in a favorable way, 
i: ir vision is obtained with less accommodative 

fusion can frequently be reestablished. 

awe lenses are necessary, PHOSPHOLINE 

av doin the use of single vision lenses in- 











2 OPHTHALMIC SOLUTIO N) 





BRIEF: SUMM, R en 

[For full prescribing intorr pation: see package circular). 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE F OR OPHTHALMIC SOLUT 
PHOSPHOLINE IODIDE is a long- acting che nesterase | inhib- 
itorfortopical use. ` E 
Indications: Glaucoma — Chrenic e ange glaucoma. 
Subacute or chronic angle-closure glaucoma after iridecto 
where surgery is retused or contraindicated. Certain nion-u 
secondary types of glaucoma, especially glaucoma followin: 
Cataract surgery. 

Accommodative esotropia —Concomitant: esotropias with: 
significant accommodative component. "E 
Contraindications: 1. Active uveal inflammation. ^ 

. 2. Most cases of angle-closure glaucoma, due tothe possibi 
of increasing angle block... 

3. Hypersensitivity tothe active or inactiveingredients: 
Warnings: t. Usein Pregnancy Sate use ot anticholinesterase. 
medications during pregnancy has not beer established, no: 
has the absence of adverse effects on the fe: us or on the resp 
tion of the neonate. 

2. Succinylcholine should be administered only with gre: 
caution, if at all, prior to or during general anesthesia to patient 
receiving anticholimesterase medication because of possibi E 
respiratory or cardiovascular collapse. | 

3. Caution should be observed in treating! aucoma with | 
PHOSPHOLINE IODIDE in patients who are at the same tint 
undergoing treatment with systeric. articne nest i 
tions tor myasiherss gravis i. "because of pe 
effects. 
Precautions: 1. Goniosc scopy is recom heri 
of therapy. 

2. Where there i ga quiescent uv 
tion, anticholinesterase therapy shouid: 
cautiously because of the interse and per: 
ciliary muscle contraction that may Oocur 

3. While systemic effects are infrec en 
requires digital compression of the 
minute or twotollowing iristillation: 
nasal chamber with its extensive absorp 
should be washed immediately following i 
4, Temporary discontinuance of: medica 


































































































alse weakness. respiratory dicun es; ^ 
occur. | 


posed to Garban matë. or AERA US tpe l psi 
pesticides (professional gardeners, farmers, workers: in plant 
manufacturing or tormulating such products, etc.) should be 
warned of the additive systemic effects possible from absórptio 
of the pesticide through the respiratory tract er skin. During: > 
periods of exposure to such pesticides, the wearing of respirato 
masks, and frequent washing and clothing changes may: De" 
advisable. 

6. Anticholinesterase dr ugs should be used with extreme 
caution, at at, in patients with marked vagotonia. bronchia 
asthma, spastic gastrointestinal disturbances .peptic ulcer, 
nounced bradycardia and hypotension, recent myocardia 
infarction, epilepsy, parkinsonism, and other disorders that. May 
respond adversely to vagotonic effects. - 

7. Anticholinesterase drugs should be employed prior tos 
ophthalmic surgery only as e considered nek because: at: thy 
possibie occurrence of hyphbema 

8 PHOSPHOLINE IODIDE. (echothiophi ate iodide) shou ipe 
used with great caution, itat all, where thers is a prior story 
retinal detachment. 

Adverse Reactions: 1 Although the relationship. if a 
detachment to the administration of PHOSPHOLINE 














































EODD 
has not been established, retinal detachment has been repo 
in a tew cases during the use.of PHOSPHOLINE IODIDE: Lo 
patients without a slic ke history of this eisorder ^ 

2. Stinging, burning. facrimation, lid muscle twitching, - : 
conjunctival and ciliary redness, browache, induced. myopia wit 
visual biurring may occur. 

3. Activation of latent iritis or uveitis may occur. j 

4. iris cysts may form, anc if treatment iscontinued. may p 
enlarge and obscure vision. This occurrerte is more frequent 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely. they may rupture or break free into the l 
aqueous. Regular examinatons are advisable when the drugi 
being prescribed for the treatment af accornmodative. esotrop 

5. Prolonged use may cause conjunctival thickening, obstr 
tion of nasolacrirmal canals. ; 

. 6 Lens opacities occurring in patients under treatment for” 
uicta with PHOSPHOLINE IODIDE have been reported 
and simular changes have been producec experimentally in. | 
normal monkeys. Routine examinations should accompany * 
clinical use of the drug. 

7. Paradoxical increase in intraccular psassure may fol tow 
anticholinesterase instillation. This may be alleviated by pres 

ing a sympathomimetic mydriatic such ae phenylephrine. 
Overdosage: Antidotes are atropine, 2 rni3 parenterally: E 
PROTOPAM* CHLORIDE tpraidoxime chloride). 25 mugpe 

intravenously: artificial respiration shouldbe given if necessa 
How Supplied: Four potentes are available. 1.5 mg package 
for dispensing 0.03% solution: 3.0 mg pac ckage for 0.06%. 
solution. 6.25 mg package tor 0.125% soution. 32.5 mg 

package for 0.25% solution. Also contains potassium seta 
(sodium hydroxide or acetic acid may have beer. inc 
adjust DH during manufacturing), chorobutanol (chi 
(ve), mannitol, boric acid and exsiccatedisodium : phio&iph 
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O.25 mm £s 
Makes A BIG Difference C 


ntroducing . . . Disposable Castroviejo Trephine 
Blades, in diameter increments of 0.25 mm. 


A VULVA 





Disposable blades available in millimeter sizes: 
60 6.5 675 7.0 7.25 75 7.75 8.0 825 85 9.0 9.5 


For details, see your Storz Representative, or phone Storz 
St. Louis (800) 325-9500 


In Missouri call collect (314) 225-5051. 


„Storz 


3365 Tree Court Industrial Blvd. St. Louis, Mo. 63122 
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 ACOMPLETE 30-MINUTE - 
` REVIEW OF THE WORLD'S 


TOPMEDICALJ 


Core journals in Ophthalmology offers 


you these features: 


Abstracts Core Journals in Ophthalmology provides 
you witk abstracts of all original articles published in the 


worlds best ophthalmology journals: 

Acta Op halmotogice - Denmark Albrecht von Gráfe's Archiv 
für K mishe uad Experimentelle Ophthalmologie - GFR. 
Amenca- Journal of Ophthalmology - USA. Archives 


d'Ophih-moicgz e - France. Archives of Ophthalmology - USA. 


Britis3 Journal of Ophthalmology - United Kingdom. 
Invesigz- ve Opathalmology - USA. Japanese Journal of 
Opht&i- ology - Japan. Journal of Pediatric Ophthalmology - 
USA. Elmasche Monatst latter für Augenheilkunde - GFR. 


Table of Contents Each issue of Core Journals 


in Ophttalmolegy provides complete tables of contents 
from these carefully selected journals: 

The New England Journal of Medicine - USA. The Journal of 
the AmerzanWiedical Association - USA. The Lancet - 
Unite? K-3gdom- British Medical Journal - United Kingdom. 
Deutsche Medizinische Wochenschrift - GFR. La Nouvelle 
Press- Mwdicalz - France. 


Core journals in Ophthalmology - a matter of 
efficsency. 


Expermeme hes shown that in any medical discipline, 

as meny as 80 percent of the most significant develop- 
mentsa published in approximately 20 percent of the 
journa:s = that specialty area. With this in mind our 
edito-ia! -taff əf ophthalmological specialists collate, 
trans.ate whem aecessary, prepare and publish abstracts 
of all crsina! artides of the most important journals. 
Each meath Gere Journals in Ophthalmology gives you 
more infcrmatien in less time. 


Core Journals :n Ophthalmology - designed for you, 
the p-acsitiorer. 


By victue-»of thea own experience in ophthalmology 
practice. he editors ef Core Journals in Ophthalmology 
have zarefully-selected the journals which offer the most 
valuasie material to your own practice. Emphasis is 
placed or selecting and abstracting only those journals 


offerixz rractical application of new diagnostic and 
thera»eusc findings to the practice of ophthalmology. 


Core Journals Ophthalmology - one of the fastest 
currert zwareness services. 


Monthly publication permits the publication of an 
abstracted art:c e and its appearance in Core Journals in 
Ophtzair:olog; within six weeks or less after its original 
publicausn. Ths makes Core Journals in Ophthal- 


molozy ome o! the fastest current awareness services in 
the wori | 
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Subscription costs, only 30 dollars. 


As a practitioner, you can subscribe to Core 
Journals in Ophthalmology for 1978 for only 
30 dollars or 40 percent less than the 50 dollars 
subscription rate for libraries and other insti- 
tutions. The first issue is dated March so ten 
issues will be published this year. If your order 
Is received later in the year, you will be 
invoiced on a pro rata basis. 


Put it to the test. 


LI send me a free sample (and I have no obligations) 


O yes, I am interested - enter my individual sub- 
scription to Core Journals in Ophthalmology 


[ ] yes, am interested - enter my institutional sub- 


scription to Core Journals in Ophthalmology 
[JI await your invoice O I enciose my check 


Please complete the following in capital letters 


Name: 


Address: 


Date: £L — . Signature: _ 


Please return the order form to: Core Journal 
Publications, P.O. Box 3085, Princeton, N.J. 08540. 


=e =e mc wee eee  — 
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Though it stands only 7.5 centi- 
meters, Pred Forte“ (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 

et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 


Pred Forte® (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no antimicrobial, if infection is presept 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H.M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


A IERGAN Irvine, California 
<> 


Pred Forte 


(prednisolone acetate) 1% 


the steroid others are 
measured against. 
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len fractions for a 4-m read- 
r tance ea be easily converted to 
se of comparable visual angle for a 
simpy by multiplying 
wand denominator by 5. 
comparable to 4 x 5/ 
. anc both are equal to 
ir the visual angle nota- 
n.i walard cistance of 6 m 
rhe duni & í m were adopted, the 
¢aiculstion would not be as simple 
NE becatse the naraerator and denomina- 
E: T TE ast be TUE ip lied by 3. 38. 

b iaer tests of acuity for 
sare made at 4 m and at 
/ ir arisen of distance and 
zuities save also simple. In this 

nerater anc denominator of 
en. fraction for distance are 
de 3D. For example, 4/16 
he se me visual angle as 40/ 
sig grifiez eant _ Cifference in dis- 
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MONS can be of dings 
iC impo “tare. A. 40-em near test- 
^e ng Gu ics 4s, moreover, a more 
g  representatve Bear working distance 
then 2 cm Jor most people. - 
s In many cepartments of ophthal- 
logy, waes space for a 20-ft 
~ot-awailable, tests of acui- 


























t projec. o dia ust ed to give appro- 
tey recuesd letier sizes. It has 
n eustom "Y te specify acuity as 

| enple when the true 
lenis 14/140. This incor- 
age o? tas Snellen notation can 
: d eofusior when, becau 















are nevitable in charts of feasible 


nsidérations Related to 'Golte: 


The Best Metrie Distances for Measuring Visual Acuity and the 
Correct Use of the Snellen Fraction 


moved closer to the projected test 
chart. The equivocal statement that 
acuity is "20/200 at 7 ft” is likely to be 
wrongly interpreted as an acuity of 
7/200, although the correct Snellen 
fraction of 7/140 (20 minutes) indi- 
cates an acuity equivalent in visual 
angle to 10/200. Since 4 m is about 13 
ft, it should be a simple matter to 
standardize chart projectors for a 
viewing distance of 4 m. Subjective 


tests for error of refraction could be | 


made as usual with projected test 


letters in the dark surroundings | 


necessary for high contrast. A “wall 
chart” at the 4-m distance could 
provide the final and more meaning- 
ful rating of acuity determined in a 
lighted room representative of the 
normal use of the eye. 

3. When the Snellen fraction is 
correctly used, the numerater indi- 
cates the actual distance of the test 
chart. Acuities can therefore be mea- 
sured when necessary at distances 
closer than the standard 4 m, and the 
results for different distances can 
easily be converted to comparable 
specifications in the visual angie nota- 
tion. (The visual angle in minutes 
subtended by the letter details at any 
distance is equal to the denominator 
of the Snellen fraction divided by the 
numerator. For example, 4/20, 2/20, 


and 1/20 denote visual angles of 5, 10, 


and 20 minutes.) 

With eurrently used testing proce- 
dures, measurments of relatively poor 
acuities are often grossly inadequate 
as regards precision and reliability 
because of the large size intervals and 
small number of letters. Lega! blind- 
ness (20/200 or poorer) may, for 
example, be established by erude tests 
at 20 ft using only a single 200-ft 
letter and two 100-ft letters. Large 
size intervals and very few letters for 


testing relatively poor acuities at 20 ft 


ad 


TA 
R, 


changes in. acuity - associated 


appropriate to reconsider the ration- 


near offers many advantages. 
















E A i research studiés: ò fi 








sor 1t erapy, i 
less highly desirable that the preci 
and reliability of the me sureme: 
be as nearly equal as possible through 
out the entire range of acuities ene | 
will need to be tested. ; 

The problem can be largely soly 
by using, at distances : | 
a chart with standard le 
standard size gradation 













































quate number ot lett rs 



























case at optical ifinity 
suitable convex ded t 


































more the convenience of: a , stand rd 
test distance of 4 m rather than 6 
the acuity chart were used at 6 m 
at closer distances of 3 and 114; 
necessary, the required dieptri 
tions for optieal infinity would be 0.1 
0.33, and 0.66, which do not. correspond 
exactly to those available i in a trial set 
or phoropter. When 4 m is used for. 
refraction, at the end of the examina- 
tion it is a simple matter to deduct 
0.25 sphere power from the findings i in 
order to make the retina Y conjegeue 
with infinity; | 

In conclusion, since we are about to 
change to the metric system, it seems 


ale of the selection of our reference 
test distances. The combination of 4m 
for distance testing and 40 em for 


Louise L. SLOAN, PuD 
Baltimore - | 
Gainesville; Fla 7 
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è Discriminant analysis using various 
“factors that describe the appearance of 
- the disc has previously separated discs 
~ associated with glaucomatous field. de- 
“tects from those without field defects. A 
prospective study of 36. patients : who were 
| .-. classified falsely positive and 36 patients 

. who were true-negative has shown that 

the incidence of subsequent field loss in 

a... the talse-positive group was substantially 

higher than in the negative group. The 

| implications for prediction of. patients in 

© whom visual field defects may subse- 
<- quently develop are discussed. 

^ (Arch Ophthalmol 96:1568-1570, 1978) 






Nhronie open-angle glaucoma is a 
A disease consisting of the triad of 
EN field defects of the nerve- 
fiber-bundle type, characteristic ap- 
.pearances of the optic nerve-head, and 
an intraocular pressure (IOP), which 
roduces damage in the presence of a 
widely open angle and in the absence 
f other causes of. damage to the nerve 
er bundles. The exact level of IOP 





‘learly recognized at this time and is 
probably more complex - than Was 











: e for carrer Doc: 5, 1971. 
.. From the Department of Ophthal mológy, 
Univ ersity of British Columbia and: Vancouv er 
. General Hospital, Vancouver, Canada. 

Reprint requests to 2550 Willow St, Vaneouv er, 
Canada V5Z 3N9 (Dr Drance). 


Remo Susanna, MD, Stephen M. Drance, MD 


hat is damaging to an eye is not 
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ice af Diseriininant Analysis 


Prediction of Visual | Field Defects From 
Features of the Glaucoma Disc 


supposed in the past. The early 
psychovisual disturbances produced 
by nerve-fiber bundle damage are 
being studied intensive ly in a number 


of centers. 


Optic Nerve Studies 


The recent resurgence of studies on 
the optic nerve in chronic open-angle 
glaucoma has oceurred as a result of 
improved photographie and stereo- 
grammatie teehniques and because of 
the common belie? that changes at the 
optie nerve-head usually precede vi- 
sual field defects? A reliable recog- 


nition of the early dise changes should. 


therefore have predictive value of 
subsequent visual field disturbances 


and might lezd to the initiation or. 


intensification of therapy to prevent 
visual damage from taking place. It 


has also been stated that an optic - 
nerve with a lerge cup is more suscep- 


tible to elevated TOP than is one with 


a small cup or no cup at all.'5 


Various other clinical signs that are 
seen at the optic rerve-head have been 
associated and correlated with charac- 
teristic 
greater or lesser extent. Notching and 
abnormalities of the neuroretinal rim 
are usually asseciated with nerve- 
fiber-bundle defects, and large cups 
are important when they indicate 





acquired damage or diminution et 


visual field defects to a 





* 


meuo al tissue as opposed to a 


genetically determined trait’ The EX 


genetically determined large eup may, 
be more susceptible to IOP,’ and larg- 
er cups have been genetically asso- 
ciated with higher levels of IOP 
Vertical elongation of the cup, when it 


occurs in a dise that is not itself- M ; 
vertically elongated, indicates geleg 77 


tive changes in superior and/or infer- 
ior neuroretinal rim and remains an 
important sign that is indicative of 
acquired tissue change." 

A tangible asymmetry of the cup- 
dise ratio between the two eyes (220.2) 
occurs infrequently enough in the 
normal population to be suggestive of 
acquired change of the optic nerve- 
head. An increase in pallor and the 
presence of small hemorrhages are 
further factors that have been studied 
in the optic nerve. The appearance 


of the optic nerve-head, if and when .. 
damage: is. obvi ious, shows a cumula- d 


tive result of all previous insults to the 
optic nerve, but the observation of 
well-documented changes in the cón- 
tours of the optic. nerve-head during a- 
perii of Ginié: are the only indications | 


the. nerve. n 


Visual Field Defects. 


The same is true, of course, of the 
visual field. Many of the clinical signs 
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os alresdy mertonec are difficult to 
c p. defire e and there are large differences 

d emeations between observ- 
: : ainseriegree, in the same 
: obser cr iwo oecasions.* It has 
> uvm i3 a number of studies 
= 16% tc 20% of patients 
fave visual field defects 
ic nerve-heads are not 
4i oeng diseased at the 
Stien.'*'*" In these 
las fo either presume 
defects preceded the 
Appearance of the disc 
' unable to recognize 
re early disturbances 
"ye appearance. 
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ingle dise measurements 
wr to be imperfect in 
s with a glaucomatous 
ct from eyes without a 
riate statistical tech- 
* used to try to improve 
aten. The separation of 
: with a glaucomatous visual field 
me : defect fom. fhose without a visual 
-o feld defes* ean be more successfully 
~ ^ carried oat bw usirg a discriminant 
! analysis, whieh considers all relevant 

. dise wartakles simultaneously as op- 
posed to Iwi:ng at them individu- 
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jego S are at first 
_ considered separately, and the statis- 
«tical significa ce of the separation 
sen the to populations is caleu- 

< significant variable is 
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the sgmificanee ef the remaining 
variazes = ‘hen reassessed. The 
Seconc quos signif cant variable to 
vie se aration is :dentified as the 
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ID ferthes variable contrib- 
E nian Ry tc Bod ipd sepa- 












| Variables in Order of Significance 
Used to Separate Discs With 
and Without Field Defects 


Variable Coefticient. 
Vertical cup-disc ratio 


Horizontal pallor-disc 
ratio 


Baring of lamina cribrosa 4 0.652 


Deficiency of 
neuroretinal rim 
Hemorrhage on the disc 


Background retinopathy * 1.248 | 


Constant for 
discriminant 


+ 0.431 


+ 2.875 © 


coefficients that will weigh the vari- 
ables already identified in the best 
possible manner is calculated. The 
weighting of the variables allows the 
investigator to evaluate any eye for 
which he or she wishes to determine 
the appropriate classification, ie, 
whether the eye belongs in the "dam- 
aged" or "undamaged" group. The 
investigator multiplies the relevant 
variables by the corresponding coeffi- 
cient of the formula and adds a final 
constant, which is also computed by 
the program. 

To separate eyes with a field defect 
from those without such a defect, 
using dise variables, the vertical cup- 
dise ratio, horizontal pallor, baring of 
the lamina cribrosa, neuroretinal rim 
abnormality, hemorrhage at the optic 
nerve-head and background retinopa- 
thy were identified by the analysis." 
The coefficients and the constant are 
shown in the Table.'* 

If the equation for an eye is nega- 
tive, the result suggests that the eye 
belongs to the group with a visual 
field defect, whereas a positive equa- 
tion would suggest no glaucomatous 
field defect. The method also permits 
the calculation of the actual risk of the 
eye's belonging to one or the other 
group. Thus, as the negative value of 
the discriminant equation becomes 
larger, the chances of the eye having a 
glaucomatous field defect increase. 
The constant of the discriminant 
function is chosen so as to make the 
probabilities of misclassification in 
either direction equal. This constant 
can be increased or decreased depend- 
ing on the importance of making an 
error of misclassification either way. 

Our present study was undertaken 
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in which there was, in fact, a visual field — 


defect on the following eriterta: nasal steps | 

































to ascertain the predictive value of the 
equation obtained by discriminant 
analysis in determining the develop- 
ment of subsequent visual fiel 
defects in eyes with initially norma 
fields. | | 


METHODS - 


Four hundred and twenty-eight stereo- . 
pair dise photographs of 277. patients were: 
available in our colleetion for study. Thes. 
photographs were predominzntly taken o 
patients with chronic. open-angle glauco- : 
ma, or of glaucoma suspecís, and some. 
patients who were photographed: for ‘othe 
reasons. The majority of» the photo: 
belonged in the first two categories. SAI 
poor-quality photographs were “automa 
cally excluded. , | 

The vertical cup-dise ratio, the horizonté 
pallor-disc ratio, the presence or absence of . 
baring of the lamina cribrosa: deficiency of 5 
the neuroretinal. rim, the presence. 
hemorrhage at the nerve-he ad, as well as 
the presence of backgrounc retinopathy | 
were ascertained on each stereo-pair. The 
discriminant function in the Table was 
then calculated for each dise.* AIL those. 
eyes for which the equation indicated that 
a visual field defect should be present and. 











defect, were obviously excluded - as. were - 
those eyes of patients for whem no follow- 
up was available. E 

We were left with 36 eyas that vire i 
falsely positive (the equation indicated the . 
presence of a field defect when none was 
found), and 146 eyes that were true-nega- 
tive (the equation indicated xo visual field 
defect and none was present), and for 
which the patients had follow-up examina- - 
tions and could be prospectively studied .. 
from our files. The 146 "tn 








ue-negative" 
patients were stratified according to age 3 
and length of follow-up, and by random ~ 
selection, each of the 36 false-positive eyes |. 
was matched with a true-aegative eye 
from a patient of the same age (+3 years) 
and the same length of follow-up. The fate - 
of the visual field during the period of . 
follow-up was studied and marked as 
normal or as having developed a field © 


=5° and paracentral scotoma of =.5 log- © 
unit depth in the periphery or central field. 
that were reproducible in at least two — 
successive fields. 


RESULTS 


The age of the false-positive and - 
true-negative “matched” patients 
ranged from 40 to 83 years. The dura- 
tion of follow-up ranged from a raini- 











































































nly- one eye during the period of 
llow-up, whereas of the 36 eyes that 












i i P < 02. 
| COMMENT 


In our previous study, it was shown 


ed 62 (84%) of the discs associated 





study suggests that dises that are 
falsely positive show a substantially 
higher incidence of subsequent visual 
field defects than do the true-negative 
dises (where the equation shows no 
visual field defects and indeed none 
was present). 

< This approach might be useful in 
forming a combination of disc fea- 
ures to predict, for eyes without a 
efect, the risk of developing a visual 
eld defect. The definitions of what 
nstitutes a cup-disc ratio, neuroreti- 
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um of one year (three: igual [Sedi re 
ow-ups) to a maximum of ten 
ears. The majority of patients hada. E. 
wee- to five-year follow-up. - the b 
discriminant function is shown i in the € 


Of the 36 eyes that were zrue-nega- F 
ve, a visual field defect. developed i in 


re false-positive, visual field de-. 
developed in eight patients . 
the period of follow-up. The — 
quare value was equal to 6.2, indi- 


iat the equation produced by the | 
iscriminant analysis correctly identi- 


ith ` visual field defects and 62 (88%) - 
those discs that were normal. Thus, _ x 
there were at that time, 12 (17%) of - ” that paf pat i 
discs that were false-positive - (the 
juation indicated that they should | 
have a visual field defect when in fact — 


no defect was found). The present 






po 






wiehed. ‘and used as a “means ot 
predieting subsequent visual field. 


defects in patients who, at the time of 
the analysis, stil have full, : visual 
fields. : 





There were 16% falsely negative p". 
eyes in our original study, indicating =- . 
E v ertical elongation of the optie eup in glaucoma. 


that i in these eyes, visual field defects 


were already present and were not 
: recognized from the appearance of the 
optic: nerve-head, ‘in spite of the fact 
that other causes of nerve-fiber- 
bundle defects had been excluded in 
_ those pati nts It appears, therefore, 
sinall but ; substantial 0S: 











en reliably- recoghize a 





< features of their optie nerve-heads. 


Until this reliability is achieved, all 
our endeavours to study the optie 
nerve-head cannot displace visual 


field screening, but merely comple- 
. ment it. i 


This work was supported in part by Medical "E | changes. and visual: fiel d detects ii chron € op eae 


Research Council of Canada grant MC 1578. and. á 


by the E. A. Baker Foundation for Prevention. 
Blindness, Canadian National Institute. f 
Blind. 
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- indian laaie pend 


de if | became apparent . 
ed detects will develop in : 
| “persons. It hes become 






field defects will develop. If such 
predictive factors could be identified 


and substantiated, the rationale of 


lowering the IOP in those patients at 


greater risk would be quite accept- 


able. 


To this end, applanation pressures 7 | 
greater than 25 mm Hg, outflow facil- a 
ities less than .15, Po/C ratios greater ^ con 
than 100, cup-dise ratios greater than m 







than .2, and topical steroid responsive 


ness have been studied. Some of 


these factors have been shown to ha 


op, but the factors had a low specific- 
ity, ie, they also label as positive many 
patients who subsequently fail to 
show damage. An attempt was made 
to use the triad of IOP, facility of 
outflow, and the cup-dise ratio to 


"W. predict damage, but this also failed to 
+- separate the population efficiently. 

- The presence of HLA antigens B7 
. and/or B12, responsiveness of IOPs 


to topical epinephrine,’ and the pre- 
sence of hemorrhages on the optic 
nerve head* have recently received 


2 E attention as predictors of subsequent 
oo damage but their value is doubtful. 


Discriminant Analysis 
for Classification - 


In trying to deal with some of the 
epidemiological, diagnostic, and prog- 
nostic aspects of chronic open-angle 
glaucoma, we attempted to make use 
of the multivariate statistical tech- 
nique of discriminant analysis, which, 
given the existence of a group with 
the disease (presence of a classical 
visual field defect) and another group 


without the disease (absence of a- 


visual field defect), sets up a rule 
under which an individual of unknown 


identify other factors that could be - 
used to spot those persons with slight- is 
ly elevated IOPs, in whom subsequent - 


- study, ds ded bee 


5, asymmetry of cupping greater © v verified arteriographi 


ue features of the optic nerve. 
a high sensitivity as indicators of the — 
patients in whom damage will devel- - 


clinicians who examined all stereoph : 


not have a visual field defect. Discrim 


ables are first considered singly, a 
| the significance of esch d ia a the sepa 
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origin can be placed optimally, i ie, ¥ 
minimal error, in the correct. re 
This statistica] method may also s 
some light on the causal aspects o 
disease. One of the most. well-kno 
medieal applications of discrimi 

analysis showed the joint depen: 
of the risk of. coronar 













































a analysis th: t used man 
























appearance to separate patients 

and without glaucomatoas visua 
defects*; this analysis achieved bo 
excellent agreement between 




































tographs, and an overall eorreet recog 
nition in 82% of the cases of subject 
demonstrating field defects and t 
corresponding normal controls. 





Determination of Variables 
and Coefficients 


Because glaucoma is a sj nidrom 
which a number of find ngs ma; 
may not all be present, i:s characteri 
zation in terms of any single variabl 
(such as IOP and the a: opearance 0 
the optic disc) is imperfect. Multivar 
iate statistical techniques can be used. 
to improve the separation of patients: 
with chronie open-angle glaucoma anc 
a visual field defect from those who d 





inant analysis considers all relevant. 
variables. 

The discriminant analysis used in 
this study proceeds in steps. All vari- 
ables are measured in each individual. 
from the glaucomatous and nonglau- 
comatous subjects chosen. The var 












“Combined Group 
$ | Variable oe 
1/Rim abnormality _ 

[7 @/intraccular pressure — ! 
|. .S/Cup-disc ratio (horizontal) — 
|  4/Disc hemorrhage - 
=. 5/Presence of coronary 
|. disease 
/Family history, glaucoma 
 7/History of hemodynamic 


i Coefficient 


1 7Rim abnormality. 


3/Cup-disc ratio (horizontal) 


"Variable Coefficient 
2/intraocular pressure 


4/Family history, glaucoma 


5/Presence of coronary disease 


6/Disc hemorrhage 


7/Family history, diabetes 


Table 1.- "Variables for Separation in Order. of Significance 


2/intraecular pressure 
3/Cup-disc. ratio (horizontal) 


i A Coronary disease. 


5; /Disc hemorrhage : i 


'6/Blood glucos e = 


7/ Euglebulin lysis, time 


E ay Hemodynamic crisis | ES H 


Table 2.—Variables for Separation in Order of Significance Excluding Intraocular Pressure 


Combined Group 


Variable 
. 1/Rim abnormality 
Ho * / Cup-disc ratio 
zf. 3/Family history, glaucoma 
"^. 4/Disc hemorrhage | 
. 5/Coronary disease 
. . 6/Hemodynamic crisis 
 7/Refraction 


| Constant for discriminant 


tion of the two populations is calcu- 


. . lated. The most significant variable is — 


~: taken first, and the other variables 
are then reassessed in terms of their 


.. ability to further divide the popula- 


tion. The most significant of these 
latter factors is once again taken up 
and added to the first variable 
selected. The method continues the 





“~ variable contributes to the diserimina- 
¿tion between the two populations at a 

level of significance beyond 5%. 

`. "The method then proceeds to calcu- 
late a set of coefficients for each 
variable that has been selected. These 
eoefficients are needed to put the 
variables together in the best possible 
-way to produce maximal separation 
‘between the two populations. With a 
fresh individual to be included for 
€ cognition as to whether he or she 
ongs to one or the other population, 
he. investigator measures the rele- 
ant variables in the individual and 
ultiplies each of them by the corre- 
ponding coefficient. These values are 
added, and the final constant, which is 
also computed by the program, is also 
added. À negative final value sug- 

























the ,nonglaucomatous 


stepwise search until no remaining | 


gests that the individual belongs to- 
population, 


Coefficient 
1/Rim abnormality 25 
2 /Cup-disc ratio 
3/Family history, glaucoma 
4/Coronary disease 
5/Disc hemorrhage - 
6/Family history, diabetes 


whereas a positive value suggests that 
he or she has glaucoma. As the posi- 


tive value of the diseriminant function. 
becomes greater, the risk that the 
individual belongs to- the glaucoma- A 


tous group also becomes greater. The 


constant that is added to the discrimi- 


nant function is picked to bring about 
equal probabilities of misclassifica- 
tion in both directions, The constant 
ean be increased or decreased in rela- 
tion to the importanee of making eith- 
er a false-positive or false-negative 
error. 


METHODS 


Two hundred and nineteen patients with 
glaucomatous visual field defects and 
corresponding changes at the optic nerve 
head were studied. The patients were 
stratified so as to include 30% of patients 
with the characteristie clinical signs but 
with IOPs consistently below 21 mm Hg. 
This stratification was used to reproduce 
the frequency of the distribution of glauco- 
ma and low-tension glaucoma in population 
surveys. One hundred patients with normal 
visual fields who belonged to the same 
age-group as that of the patients with 
glaucoma and low-tension glaucoma were 
also studied. This group with normal fields 


contained 7% randomly selected persons 


with ocular hypertension, with pressures 
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lable Coefficient 
1/Rim abnormality 


- 2/Cup-disc ratio 


 S/Euglobulin lysis time 


— | 4/Blood glucose tevel - 


5/Hemodynamic crisis. 7 B 
6/Family history, glaucoma 


7/Electrocardiogram ia 
abnormality |... 


i 8/ Disc hemorrhage - » s j 





above 21 mm Hg, to reproduce the preva- ° 
lence of ocular hypertension found in popu- 
lation surveys. 
All patients had. a fall ocular examina- 
tion including ophthalmodynamometry, 
| gonioscopy, stereo examination of the 
 dises, systemic blood pressure recording, - 
and à careful history. Neurovascular evalu- 
ation was carried out, not ineluding inva- 
sive procedures unless these were clinically 
indieated from the neurologieal standpoint. 
Roentgenograms of the sella and optic 
foramina excluded those patients with 
obvious space-occupying disease. Laborato- 
ry tests included electrocardiography, and 
determination of two-hour post cibum 
blood glucose value, BUN level, uric acid 
concentration, ESR, hemoglobin level, se- 
rum cholesterol value, serum triglyceride 
value, and a T, test for thyroid function. 
The highest IOP recorded for each patient 
was also used. Thirty-three variables were 
used for all persons, as shown following: 
1l. Sex 
Patient history 


2. Diabetes 

3. | Hypotension 

4. Hypertension | 

5. Hemodynamic crisis. 

6. | Coronary disease 

7. Cerebrovascular disease __ 
8 € Peripheral vascular disease 
9. Other disease. 
Family history 

10. Glaucoma 
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ioli er ie pressure 

wi ophthalmic pressure 
JZfereree of aystolic ophthalmic 

prescmre. of two eyes | 
Gifererse of diastolic ophthalmie 
esere of two eyes 

glyceride value 











mer : ' éiseriminant analyses 
2 czrriec out on the total sample. 

seriminant analyses were 
ut on men and women 


factors, excluding the 
ae OP. The continuous vari- 








2 "hey were measured, whereas 
-.the discrete n riables were labeled 0 
oa jt “hat present": 1 for "suspicion"; 


RESULTS 


complete sample was 
| wi all variables, the step- 
rim:nant at the 5% signifi- 
evel retained only seven of the 
isbles zud succeeded in yielding 
al cexwect classification of 93% 
th a correct identification 
2 a= group with damaging 
2 flics; arx. 98% of the group with- 
out held de ct. The seven variables 
that were feand useful in providing 
maxime! separation, in the order of 
them srnitcanee, and their coeffi- 
“ti eme relate to the units in 
Lew were measured), appear in 
i A positive value of the 
dise m aan: wouid classify a new 
fs naving a nerve-fiber- 
dereit and a negative value of 
insni would classify a new 
wing no glaucomatous 
dd defeetz. 
vew setter separation was 
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pressed in the units in 


3 when women vand men were 


(Table 1), of the 33 variables used in 
the discriminant analysis, only six 
were retained and gave an overall 


separation of 97%, with correct iden- 


tification of the defective glaucomas 


97% of the time and identification of - 
women without field defects 96% of | n 
the time. Among the men (Table 1), 
only eight variables were retained by - 
the discriminant, which correctly sep- 


arated 92% of the men and. managed 


to correctly label 91% of the men with 


glaucomtous visual fields and 959; of 
those who did not have a visual field 
defect. 

When IOP was excluded from the 
analysis, the discriminant could still 


classify 90% of the overall group 


correctly by retaining seven of the 32 
variables (Table 2). Of those persons 
with visual field defects, 88% were 
correctly identified, whereas 9395 of 
those without visual field defects were 
correctly labeled. Without IOP, 92% of 
the women were correctly identified 
by retaining six of the 32 variables 
(Table 2). Ninety percent of the glau- 
comas were correctly identified, and 
95% of the women without field 


defects were correctly labeled. In the r 
male group, on the other hand, the 

stepwise discriminant retained eight - 
of the 32 variables and correetly iden- 


tified 88% of them. Among the men 


with damaging glaucoma, 87% were 


correctly identified, whereas among 


those men without defect, 98% were 


correctly labeled. The discrimination 
performed was significant (nonran- 
dom) at a very high probability level 
in all of the groups reported. Discrim- 
inant analysis was also done between 
patients and controls who were 
younger than 55 years of age and 
older than 55 years of age, and in both 
of these groups, a notable and excel- 
lent separation could be obtained, but 
no new information was added. 


COMMENT 


The results show that the profiles of 
the patients with damaging glaucoma 
seem to be characterized, in addition 
to the classical local ocular factors 
(such as disc appearance and IOP), by 
a group of other factors that help in 
separating these patients from people 
who do not have a visual field defect. 
In the overall group, seven of the 33 
factors were used for separation; 
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separately analyzed. For the women 


. nant function in patients at risk who 


. by Medical Research Council ef Canada grant 
MA 5841. npo dcn 








































TE a | family ieri a glaucoma 

which would all be expeetec e 
other three factors Were: a previou 
hemodynamic crisis, coronary hear 
disease, and. hemorrhage on the opti 
nerve head. Fer duri women, ; hemod, ( 





ry. of diabetes was » added sj d Among t the 


men, on the other hand, the family 
history of glaucoma did not appear t 
help in the separation but the blood 
glucose level and euglobulin lysis time 
(a crude measure of fibrinolytic fune- 
tion) were helpful in maximal separa- 
tion. When IOP was excluded as a 
factor, the refractive state became 
useful as a separator in the overall 

population. sample, while in. the ma 
group, the presence of history of coro- 
nary disease was abandoned i in favor 
of the electrocardiographic findings. - 

Our findings of a glaucoma profile 
from the 33 variables is of interest, 
because such a profile may yield 
important impressions on causal 
agents. We are now conducting pro- 
spective studies to examine the prog- 
nostic implications of the diserimi- 


do not have visual field Cefects at the 
time of the first examination. : 


This work was supported in part by Canada 
National Health and Welfare grant 609-7-374 an 
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onald L. Radius, MD 


test stimuli of the Goldmann perimeter 
were determined in 148 eyes of 74 


ous lens changes. Threshold sensitivity 


V quantitate the extent of isopter depression 
-for these test stimuli. Composite thresh- 


À seven different acuity levels were deter- 
<- (Arch Ophthalmol 96:1574-1579, 1978) 


amination of both peripheral 
and central visual field function 
become critical in evaluation of 
era ase states involving the 
sual system. Efforts have been 
made to standardize various aspects 
f perimetry to enhance reproducibili- 
y and consistency in visual field eval- 

tions. Nevertheless, various factors 
volved in routine perimetry are 
snown to adversely affect the confi- 
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study are the effects of lenticular 
opacities on. dete 
field function. It is 


patients with varying degrees of cataract- - 


was correlated with visual acuity levels to _ 


_ old patterns for each stimulus at each of - 


denee with which visual field studies - 











can be interpreted. ^ that optically significant cataraets * — i 


of particular interest to the pres ent : 







ation of visual 
well recognized 
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171... be and L.) in eyes with acuity from 20/20 to 20/25. Cross-hatching represents 


. area including threshcld isopter +1 8D of the mean. > ` 





















ter Geld disfunction results 
 imcreased lenticular opaci- 
agressive disease activity is 
cbyc-hfüeukE. — 00 

= peent report | attempts to 
























| that might be expected 
ji “ous Cisease. More specif- 
ds study defines ‘threshold 
iaci for various test stimuli 

ith increasingly severe 
imr opacities. i 


S AND METHODS 


2 considered in this study had 
chor roatine cataract surgery 
imer )patha mological Institute, 
icons Hosp:tal, Baltimore. Preop- 
it cO more by independent ob- 
vers adiaied visual acuity determina- 

termal examination, tonometry, 











com@ftions, 2 
by he zm: ‘cipal investigator. Partieular 
tberios was paid te the visual acuity 















correction, Acties were determined in a 

. dadeene: room with a 3.7-m (12-ft) optical 
“lame am sag standard Snellen test 
W | ; leter preted on -a white background. 
Image sze was adjusted such that 20/20 
teers sukzemied a visual angle of five 

wre findings differed substan- 
xbserwers, a third examina- 
ed. If agreement was still 
, hstpartieular patient was 
y the study. 
amination utilized routine 
sry teehniques. Luminance 
“me cest stimuli of the Goldmann 
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. ground PVaxwinstion was adjusted to 31.5 
| aposcilbe pr erte each examination. Perim- 














"hat werking distance was placed 
| tite ewe-as Iz was examined. Begin- 
tw fro most intense test stimulus, 
oeesding through less intense 
ur the LI, Ls. 15, and l4) 

" £hregheld sensitivity was 
nz eaeh vertical and horizon- 
ss well as at 45°, 185°, 225^, 
ans. No'attempt was made 
mata. er similar defects 
ual feld, but rather, 
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Fig 2.—Mean threshold isopters for each of four test stimuli (V... Il... 1,.. and l.) in eyes 
with acuity from 20/30 to 20/50. diu: less 
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Fig 3.—Mean threshold isopters for each of four test stimuli (V, HL. Le end 1 i 
with acuity of 20/60 to 20/80. | u | x 
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| Fig 4.—Mean threshold isopters for each of four test stimuli (V,.. fl... ha and l) in eyes 
| With acuity from 20/100 to 20/200. 1,, test stimulus was below threshold for more than 
D half of eyes examined. 
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acuity from 20/300 to 20/400. |,, test stimulus was below threshold in more than half of 
eyes examined. 
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ysis. 


Fig 5.—Mean threshold isopters for each of three test stimuli (V,.. HI,., and he) in eyes with 





attempts were : made to . demonstrate 
threshold sensitivity boundaries for each 
. test stimulus. In cases in which the clinical 


eourse permitted, postoperative visual field 
examinations were performed. If visual 
field defects persisted following cataract 
surgery, the subject was deleted from anal- 


Patients were grouped according to 
preoperative visual acuity. Although dif- 


ferent types of lens opacity, including» 


nuclear sclerosis, cortical changes, and 
posterior subcapsular opacities, were not- 
ed, such variations did not appear to affect 
location of threshold isopters for the stim- 
uli tested, No attempt was made to sepa- 
rate test results on the basis of variation in 
the lenticular changes. - 

Eyes grouped with respect to visual 


function included those with acuities of | 
20/30 to 20/50, 20260 to 20/80, 20/100 to- 


20/200, 20/300 to 20/400, 9/200 to 1/200, 








attempt was made to separate right from - 
left eyes. All data are presented as compos- _ 


ite visual fields representing mean thfesh- 
old isopters + 1 SD of the mean at specified 
visual acuities for each of five test stimuli. 
Data points were determined by averaging 
individual loci for thresholds along eight 


test meridians. Results from 14 eyes with | 


acuities from 20/20 to 20/25 are included 
for comparison. | 


RESULTS 


Seventy-four patients, or 148 eyes, 


were examined. Of these eyes, 14 had 
visual acuities of 20/20 to 20/25. 
Twenty-two eyes had acuities ranging 
from 20/30 to 20/50; 22 eyes had acui- 
ties from 20/60 to 20/80; 34 eyes had 
acuities from 20/100 to 20/200; 12 eyes 
had acuities from 20/300 to 20/400; 20 
eyes had acuities from 9/200 to 1/200; 
and 24 eyes had acuities from hand 
motions to light perception. 
Sixty-seven eyes underwent un- 
eventful cataract extraction. Forty of 
these eyes (60%) were available for 
postoperative field examination. The 
average age of the patients was 
65 + 6 years, with a range of 50 to 77 
years. The mean age between groups 
did not differ notably, with the excep- 
tion of those patients with visual acui- 
ty between 9/200 and 1/200, where 
mean patient age was 55 + 10 years. 
The type of lens opacity did not 


appear to differ markedly between 


groups. For the most part, combina- 
tions of nuclear sclerosis, cortical 
changes, and posterior subcapsular 
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WETE seen throughout the 
. Gataract density, rath- 
f ens opacity, appeared 

















rmise the level of visual fune- 


nsof the average thresh- 
er test stimuli V,., Hho 
i, for eyes with acuities 
8-20 to 20/25 (Fig 1) and 











: | differences in threshold 
paterne se®ween groups. 











| depression, whereas the 

















these acuifies. The lL, test stimulus 


een centrally by these 








pters was noted; howev- 
an half the eyes exam- 
est stimulus was below 








d depression of both Ve 
ors was noted (Fig 5). In 
Jf theeyes examined, the 
xus was below threshold. 
sest acuities tested, these 
continued. Eyes with acuities 
9200 and 1/200 demon- 
peofounc depression of 
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“iticeable depression of 
ter fer the V,, test stim- 
$.. With visusl acuity 
and motions or light 
il, stimulus was 
xold. The most intense 
sed, Vae was recognized 
Jf of these patients (Fig 


ulus and 






stirelus t 


summery, the I. test stimulus 
E | eshold for all eyes with 
— .. üeui-y lessitian 20/50. The IL, stimulus 
^72 was cacognized consistently when acu- 












nts with aeuity as low 
6:29/20C responded to this 
tim: #=sheld response to the I. 
test stimulus appeared unchanged in 

ty better than 20/80, 
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iE. was below threshold at 


itivity to the HL, stim- 
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Fig 6.—Mean threshold isopters for each of two test stimuli (V,, and M3) in eyes with 
acuity from 9/200 to 1/200. | IET XEM UE 





Fig 7.—Mean threshold isopter for V,, test stimulus in eyes with acuity from hand motions. 
to light perception. This stimulus was below threshold in more than half. of. e 


examined. | | E * 
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ig 8.— Threshold responses to |,, test stimulus in eyes with acuities from 20/30 to 20/50 
nd 20/60 to 20/80. Shaded areas represent visual field in which l.. stimulus was above 
threshold in patients with specified visual acuities. 





and 20/100 to 20/200. 
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the elderly E 
eyes with acuity of better than 20/80, 


Fig 9.—Threshold responses to 1,, test stimulus in eyes with acuities from 20/6010 20/80 eyes with acuity of better th: 
T "ae dE threshold response to various test 





reshold response to 












motions or worse, Response to the 





than 20/400 (Fig 11) Threshold - 
response was depressed when acuity . 


1/200, and variable when only hand - E 
motions could be perceived preopera- 


tively. 
COMMENT 
The effect of cataracts on threshold 


sensitivity to light stimuli of various 
intensities is well recognized." Gen- , 


eral depression of threshold isopters, 
particularly with respect to those 


involving central visual field function, 
is characteristic. In ocular diseases for 


which field evaluation is critical, ER oa 


confusion often arises clinically when 
in an individual patient, deterioration 
in visual function is combined with 
progressive lens changes. In such 
instances, it is frequently difficult to 
differentiate decrease in acuity and 
reduced visual field function second- 


ary to cataractous changes from |. = 


decreased acuity and function that 


represent further progression of other B 


coincident ocular disease. —— 0000 
The present study attempts to — 
provide quantitative information with - 


which such judgements may be facili- 
tated. Excluding the L. stimulus, . - 
patients with acuities as low as 20/80 — 

demonstrated essentially no depres- 
sion in threshold response to all stim- 


uli tested. Response to the I, stimulu 
showed mild depr ession of threshold 
opters even in patients with acuities 
0.*" This observation 

lect the general depression of 
sponse that is characteristic of 
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st intense stimulus, V,., was un- o- 
diminished when acuity was better . 
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; suggest that cazaracts will not mater 
cally effect. visual field function. E: 
e early Beni zous disease 


: tioni is responsible for de creased | visu à 
| function. | l 


penmet E bien 2 











stimuli appears to be wall preserved ! 
This observation is not. meant . 


"For example, peripheral depressio : 
in retinal threshold sensitivity ap 
pears to be a visual field defici 
common to mary glaucoi a patient 2 
The observation that threshold r 
sponse to the 111, stimulus is : orma 
or only minimally depressed even 
when visual acuity is red iced to as low 

as 20/400, and that of th« Va stimulus 
is only mildly depressed ha 
low as 1/200 might be helpf f E 
preting visual field disf idem on that is 
coincident with cataractous disease. — 
Similar observations might be made - 
with respect to. other ‘conditions, - 
including optic neuropethy, retino- 
schisis, and neuro-ophthalmic disor- _ 
ders where the underlyirg pathologie - 
condition must be differentiated from 
cataraetous degeneration of the lens. | 
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path ological features of these cases were 


le aths occurred among the 18 


of six years or more, yielding a 

ath rate of 11%. Retrospective 
nalysis of clinical records and photo- 
iphs permitted us to correlate the 
presence or. absence of documented 


activity. — — 
| (Arch Ophthalmol 6: 1580-1582, 1978) 


mproved diagnostic methods and 
PE - heightened indices of sensitivity 
now. enable us to detect malignant 
. melanoma. of the choroid at relatively 
early stages in the tumor's evolution. 
Several studies’ have attempted to 
. determine the prognosis of these 
small tumors, thereby providing us 
|. with more rational guidelines for 
. . management of the patient's condi- 
tion. However, lack of detailed clinical 
|? information in  histopathologically 
." based series and small numbers of 
patients in those series with more 
complete clinical data have led to 
-. 'eonflieting conclusions at this stage of 
^5. our understanding. Previous studies 
from this and other institutions have 
begun to define the clinical course of 
small malignant choroidal melanoma 
followed conservatively without enu- 
cleation,** and the present study was 
designed to provide information con- 
cerning those cases treated by enu- 
cleation, with correlation of clinical 
and pathological features of the 
tumors. 


MATERIALS AND METHODS 
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- Nicholson). 


i i "ihe ‘mounted microscopic slides from all 388 
roidal delanómias. on file in, the ^£ye | 

Pathology Laboratory of Bascom Palmer - 
tye institute, Miami. Clinical and histo- 


noted, and clinical follow-up information - 
as obtained for 36 (95%) of the. patients, 


that had a possible follow-up 


tumor growth. with the degree of mitotic 


» ‘Ine preliminary retrospective iod of 
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eases of choroidal malignant melanoma i 


A aequisitioned by the Eye Pathology Labo- 
ratory of the Bascom Palmer Eye Institute. 
© from 1962 through 1977, we found 49- 
previously untreated tumors that fulfilled 
the criteria of Davicorf and Lang? for 


"small choroidal melanomas.” These tu- 
mors each had a base diameter of less than 
10 mm and a height measurement. of less 
than 3 mm on a mounted glass slide. 
However, when the original gross patholo- 
gy report was reviewed in each case, the 





| not present the maximum esteri of the l 
tumor noted grossly in 11 instances, and ~ 

-these cases were therefore excluded from 
- further consideration. 


The histology in these 38 cases was then 
reviewed by a panel of experienced ocular 
pathologists, with respect to tumor cell 


‘type, scleral extension, and mitotic activ- 
ity. Analysis of clinical records and photo- 


graphs prior to enucleation, and follow-up 
information after enucleation provided the 


| data for clinieal correlation. 


RESULTS 


The 38 patients in our series ranged 
in age from 14 to 78, with a median 


sh of! 95 eid Sixteen petere were E 


Table 1.—Relation of Clinical Tumor Growth to Cell Type and Number of 


Mitotic Figures 


Period of 2 
Observation Cell Type Per 40 HPFs* Joo 
1 1 mo . Spindle 8 0 
2 | imo Spindie 8 10 
3 2 mo Spindie B | 15 
4 3 mo Spindle B 5 
5 i 3 mo Mixed 2 
6 3 mo Spindie B — 10 
7 || 4 mo SpindeB . 2 
8 | mo Spindie B 1 
9 |» | Gmo Spinde B. .— 14. 
10 MO Spinde B — 5 
11 |. 10mo Spindie B 1 
12 = iy Spindle B . 1 
13 | | 2yr Mixed T 
14 | 2 yr Mixed 2 
Group B: Cases documented to have no growth E 
15 2 mo Spindle B 0 
16 aes 2 mo “Spindle B E 
17 i, 2 mo SpindleB - 
18 REED oe  Spindle B r: 
19°” tyr ` Spindie B 0 
Group C: Cases enucleated without observation interval — x 
20 : Spindle B 18. 
21 | Mixed 12. 
22 - Spindle A 4 
23 _ Mixed 3. 
24 “Spindie B 2 
25 ___Epithetioid 11 
26 ^. Spindle B 1 
27 ~~ Spindle A. 
28 „n Mixed ^^ 5 
29- . „Spindle B X 2 
30 e Mixed | zs 5 
31 i ~ Epithelioid "o 
32 .. $SpindleeB J g 0 
33  SpindeB o 
34  SpindeB . . 0 
35 —  SpindeB  . 0 
36 ___ Spindle B : 
37 " Spinde B 0 
(38 — Spindle B 2 


*HPFs. indicates high-power fields. _ 
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No. Mitoses Te. 











* Histologic Observations 


In :9 ef ‘te 88 cases, the tumors 
were les tian 2 mm in maximum 
eevetior. Im 5 eases, the maximum 
base dizme:ie- was 7 mm or less. 
Twenty—oree umors were contiguous 
with the optie nerve or macula. Thir- 
teen tumers were between the poste- 
rior pele and tze equator. Two were in 
the equatorial regicn. In no case was 
the Gliary bedw involved. 

Each mel-moma was classified as 
spincle A, smile B. mixed, or epithe- 
lieid zell type. There were no necrotic 
tumors m ths series. There were 
differing opm-ens among our three 
pathclogsts as to the histologic cell 
type in I of Z8 eases. By consensus, 
there were three spindle A, 26 spindle 
B. seven mizel, and two epithélioid 
tumors im the series. Five of the 38 
tumors c=menstrated intrascleral ex- 





tension (histologically defined as inva- 
sion of one quarter of the scleral thick- 
ness), and one tumor demonstrated 
episcleral extension. In two cases, 
there was extension of the tumor in 
the prelaminar optic nerve tissue. 
Serous retinal detachment of variable 
extent was present histologically in 24 
of the 38 cases. 


Relationship of Mitotic 
Activity to Tumor Growth 


We determined the number of 
mitotic figures per 40 high-power 
fields (HPFs) in those cases in which 
the presence or absence of tumor 
growth was documented clinically 
(Table 1). In 14 patients, growth of the 
melanomas was documented clinically 
with fundus photographs or fluores- 
cein angiograms. The length of time 
during which growth was observed 








Lethal ‘small =cithelicid cell” melanoma from case 20. Uniform polygonal cells with 


prominent nudli and frequent mitotic figures (arrows) may be interpreted by some 
petho'ogists a- dump spindle cells cut in cross section, or by others as small epithelioid 
cells (^&mstoxy'm-eos:n. original magnification, x 440). 


Size 
Limitation (mm) 


Dawicor® & Leng 10x 10 x 3 


10 x 10 
10x 10 x 3 


5 5 78% 22% 
Wa ren? 10 x 10x 2 10 0 8996 1196 
6 6796 33% 


McLeanset al 
McLeanet al 


All Small 
Melanomas 


No. Small 


Melanomas 
With Six-Year 


No. of Spindle 
Tumor Deaths A&B 


55 (42%) 
(14%) 


Follow-up 
132 (15 yr) 
3 


4 9 (19%) 
12 2 (16%) 82% 


ranged from three months to two 
years. The number of mitotic figures 
observed histologically in these cases 
ranged from zero to 14 mitoses per 40 
HPFs, with an average of 5.3 mitoses. 
In five other cases, no growth was 
observed during periods that ranged 
from two months to one year. We 
found only one mitotic figure among 
the 200 HPFs examined in these five 
cases. In the remaining 19 cases, the 
eye was enucleated when the tumor 
was initially detected. Both patients 
who died from metastatic melanoma 
were among this last group, and both 
of these tumors contained numerous 
mitotic figures (Table 1). 


Follow-up 


A six-year mirimum follow-up peri- 
od has been found statistically appro- 
priate by Shammas and Blodi? for 
evaluating tumor mortality in pa- 
tients with malignant choroidal mela- 
noma. We obtained follow-up infor- 
mation for 16 of the 18 patients in our 
series for whom a six-year follow-up 
was possible. Thirteen patients were 
alive with no evidence of melanoma 
metastasis. One patient died six years 
after enucleation, from metastatic 
adenocarcinoma with the primary site 
undetermined in spite of complete 
postmortem examination. Two pa- 
tients in the series died from meta- 
static malignant melanoma. In the 
first case (20), the tumor was 7 x 7 
mm in diameter and 2 mm in eleva- 
tion. Intrascleral extension was pres- 
ent. Serial sectioning did not reveal 
large epithelioid cells, although the 
tumor was of the type referred to by 
some as small epithelioid’ (Figure). 
Metastases were demonstrated at au- 
topsy. In the second fatal case (21), the 
tumor was 4 X 9 mm in diameter and 


Cell Type 


Melanomas With 
Tumor Death 

Mixed & Mixed & 

Epithelioid 


Spindle 


Epithelioid A&B 


d n LL 


1 
0 
"4 
18% 2 


Shamme & Bindi’ 10 x 10 129 5 (15%) 


Shamme & Biladi’ 
Present study 


10 x 10 x 2 
10 x 10x 3 


Arch Cphthaimat-Vol 96, Sept 1978 


70 Vd 
2 (1196) 


5396 4796 os Pes 
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patients with less than six-year 
ollow-up are alive and well. One 


.tion. The other patient in this group 
was lost to follow-up soon after the 
nucleation i in November 1972. 


COMMENT | 3 
. Mortality and Tumor Size 








ess were imposed, the six-year mor- 
ality was about 15%; in our series, the 
six-year mortality was 11% (large 
oroidal melanomas have a six-year 
nort lity of 40% to 50%*>. The compa- 
ratively low mortality of small mela- 
nomas seems to be related to several 
factors, including, tumor size, cell 
type, location, and scleral extension. 
Tumor height is one important size 
consideration that several authors 
have related to mortality, with lower 
mortality among patients having tu- 
- mors 2to 3 mm or less in height.** The 
multivariate computer analysis of 
-. MeLean et a and the review of 
Shammas and Blodi?^ indicate that 
|." increased survival among these pa- 
tients may be related to factors other 
than just tumor height, such as cell 
type and largest tumor dimension. 

.. One of the most important factors 
determining prognosis is tumor cell 
type.*" Thus, one reason for the 
lower mortality among small mela- 
nomas may be the lower proportion of 
malignant. cell types. Approximately 
80% of those small melanomas that 
measure 3 mm or less in height are 
spindle cell type, and 20% are mixed or 
epithelioid types (Table 2). However, 
the proportion of malignant cell types 
is greater if the tumor height is not 
restricted to 3 mm or less.^ Even 
ough melanomas of mixed or epithe- 
lioid cell type account for only 20% of 
hose tumors less than 10 x 10 x 3 
‘they account for 44% of the 
deaths from metastatic disease i in this 









ie Add ional fz fois t hat may account 
or a lowered mortality in patients 
with. smal melanomas are: (1) tumor 





ext nsion. "Small melanomas tend | to. 
— belocated in the posterior pole; in our 
1 series and in three others, almost _ 
T of the remaining 20 


patient died from myocardial infare- 
tion at age 69, one year after enuclea- - 


Clinieal and pathological data from 
he most recently reported series are- 
isted in Table 2. In those series in 
which height restrictions of 3 mm or - 
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60% of small melanomas were in the 
region of the cptie nerve or macula, 


. and 90% were pesterior to the equator. 
This posterior location probably ac- 


counts for earlier symptoms and, thus, 
for earlier detection of the tumor. 


Intrascleral extension is noted in 
only about 10% of small melanomas, 


but such extension is seen in about 


30% of tumors greater than 10 mm in 
 diameter.*^* Of the five. cases of 
intrascleral extension noted in this 


series, one resulted in metastatic 
death. The. remaining four did not 
have a six-year! llow-up. One of these 
patients had a.3 mm episcleral nodule 
as well, with a follow-up of only two 
years. Some authors have related epi- 
scleral extension to a worse prognosis 
in small melanomas, as is the case 
with melanomas in general. 


Mitotic Activity and Malignancy 


Mitotic activity has long been asso- 
ciated with an increasing degree of 
malignancy and more rapid tumor 











growth.” The number of mitotic 


figures observed under the microscope 
has not been previously correlated 
with clinically observed tumor growth 
in cases of small melanomas. In order 
to assess this relationship, we divided 
our cases into three groups: group A, 
in which each patient was observed 
for a variable length of time until 
growth of the melanoma was docu- 
mented; group B, in which the eye was 
enucleated after a period of observa- 
tion, although no growth was ob- 
served; and group C, in which the eye 
was enucleated at the time of tumor 
detection. Our data (Table 1) demon- 
strate that, whereas the nongrowing 
tumors in group B had very few 
mitoses (average. 0.2 + 0.45 per 
HPF), the small melanomas in group 
A with documented growth had a 
higher number of mitoses (average, 
5.8 + 5.06 per 46 HPF, P< .05), 
though there was a considerable range 

of values. As might be expected, the 
number of mitotie figures in those 
melanomas in group C (average, 


3.4 + 4.68 per 40 HPF) in which the 
presence or absence of tumor growth | 


prior to enucleation was unknown, 
was intermediate between the values 
for groups A anc B. Although the 






difference betw 


growth correlated with the mitotic 


that mitotic activity might be a reli 


| plasia, in Anderson WAD (ed): Pathology, ed 7. St 







roup C, the- 
the two values ` 
was. not statistically significant. 
(P > .05). Neither the duration of the 
observation period nor the extent of 





index. Moreover, histologic classifica- 
tion by the Callender system" did not 


correlate well with the number of 
 mitoses observed (Table 1). 


The 
tumors of both patients who died from 
metastatic melanoma had a relatively . 
high number of mitoses per HPF. 
MeLean et al* demonstrated an asso- 
ciation between mitotic activity and 
tumor mortality. They found that only 

4.5% of tumors less than 10 mm in 
greatest dimension were fatal if zero - 

to one mitoses were present per. 40. 
HPF, but that 33% were fatal if two or 
more mitoses were present. Our obse 
vations also confirm the hypothe: 







able indicator of antecedent tumor 2 
growth. 
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y, Cambridge, Mass. Each pa- 
i five proton beam treatments 
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"mor. Ho complications 
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wen, et the time of this writ- 
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@ 12 months. No further 
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ferent signs - of tumor 
n a nated. Resolution of 
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n a previous report, we presented a 

method that we have developed 
for irradiating choroidal malignant 
melanomas with modulated-energy 
proton beams.’ This precise and relia- 
ble technique allowed us to use the 


- highly attractive depth-dose distribu- 


tion patterns of protons and thereby 
to achieve an excellent tumor/normal 
tissue-dose ratio. In this report, we 
present our preliminary results on 
choroidal malignant melanomas 
treated with the previously described 
technique of proton irradiation. 


SUBJECTS AND METHODS 


Up to July 1977, we have treated choroi- 
dal malignant melanomas in nine patients 
by using fractionated proton irradiation at 
the Harvard Cyclotron Laboratory, Cam- 
bridge, Mass. All but one of the patients 
were men, whose average age was 60 and 
who ranged in age from 47 to 79 years. The 
average tumor size in this group was 9 mm 
(range, 6.5 to 11 mm) with 2 to 55 mm of 
elevation. 

Criteria for including patients in this 
study were the following: Tumors with a 
largest diameter of less than 12 mm at the 


posterior pole or 14 mm at the retinal | 


periphery were treated, provided there was 
at least a 3-mm free area between the edge 
of the lesion and the optic dise. A 3-mm 
margin between the tumor and the fovea 
was considered also necessary if central 
vision was to be preserved. The height of 
the tumor is not a serious problem with our 
technique; tumors with a height of up to 


half the distance between the posterior 


lens eapsule and the retina (7 to 8 mm) can 
be treated. Each patient was required to 
have an unequivocal clinical diagnosis of 
malignant melanoma made by three retina 
consultants of the Retina Service, Massa- 


id chusetts Eye and Ear In Ariary: Boste 
and a positive "P uae n test. Aneillar 


_ Harvard cyclotron, were used for the 
ments. The size and shape c 


(A, B, and C) would, without further colli- 


circle 2 em in diameter. The beam is. fur- 
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was. dollowed. every threc tenths Tot on 
year, and thereafter every. four. month: 
Color fundus photography and fluoresce’ n. 
angiography have routinely been per- 
formed at each follow-up visit; anterior 
segment photography was performed at’ 
least once a year; and repeat ultrasound 
examinations were performed in most of. 
the eases six months to one year postirra- 
diation. A *P uptake test was repeated in 
one patient with an ante orly located 
tumor, since the test. could be perfor 
without surgical incision of the co: 

va. Chest roentgenography aad liver fune 
tion tests were performed approximati 
every six months in each patient. - 
‘Protons of 160 meV, generated. by 

































af the: 
beam was establisned by a series of bra: 
apertures (Fig 1) The first t iree aperti re 








mation, produce i uniform: dose over. a 


ther collimated byan aperture (D) that i | 
carefully designed for each individua 
ee SO Mat the tumor is hipe allow- 












Le Tablet 1 —Clinica Evaluation 


Cae e No./Sex/Age; yt. “Eye involved _ : ^ Tumor Location - Growth _ Visual Acuity _ oe ‘sociated Problems ot Treated Eve . | 
URS 1/M/58. UO OS: Posterior pole. m Yes OD. 20/20 CU. S Co cal lens +opäpity; serous detachment * 
| | LAE v ardua ee e : 
"BMT =A OD es | “Equator EAE Y OD, 20/70.  — Pigmentary macular. r degeneration 
m | PERS UEM — a of OS 20/70. ee 3 | 
ETT HS. DoD ss “Equator A OD, 20/25  J.. 
4/M/47 .OD  . Posteric i = T (^C Yes > De m 80 | Keratoconus; serous detachment 
| "Posterior pole ae Noo OD, 20/25. | 
| te Bee I ae OOOO ES ak ONCE DON: 
6/M/79 . OF Equator ME E No  OD,20/200  ) Lens pactio. pigmentary macular 
DN NT MISCERE: NAME : Bc OS, counting fingers degeneration E | 
(OT/MJSS5 — OS — Posterior pole - = No . OD.nolight perception Serous detachment; ‘stellate. cataract 
ON MEE DNE eine LOS. 20/26 ae 
(^ B/M/BA — | 7: OD Posterior pole io OD, 20/25 — 
iS erue EN AON aes | OS, 20/20 
| .9/F/67 ^- -^0D Posterior pole and Yes . 0D,20/30 
M _ equator —. OS, 20/30 


Table 2.—Ancillary Studies _ 


p E Ultrasonography = .— Taan. 
Fluorescein Angiography M During Operation 
E i niin -— Anteroposterior ES e + = 
- Bay | .. Large Blood Pinpoint Diameter of — Tumor |. ^ "p - Lateral Tumor < Visual Fields 
` Hyper- o Vessels in Leaks on Eyes Treated, Height, m ^ . Dimensions, - Dense 
s Nm ., Tumor Surface mm — mm — ES o m.  Scotoma 


e 


A = Ur ri x 10 as CM. 





TEE x $9 


ie * Measurements: taken without incision of the conjunctiva. 
+No field. defects found because of the peripheral location of the tumor. 





| millimetérs: distal to tantalum clips. (G). Rie x- ray. tube at (Hy projects. back. do: ne 
cassette at (0. Range modulator a» and a typical apertute (D) are al also sown in. manal | 
views. i | - ; 
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Table 3.—Treatment 


Lateral Dimensions of Beam at Tumor, mm 














Involvement o! Lens 








: Physical 50% of Dose 90% of Dose Extension of Beam 
ese Dose, in Depth at Tumor 
Nc. rac Horizontal Vertical Horizontal Vertical at 90% Dose, mm 

1 4,730 





13.5 11.0 10.5 ; 10.5 
8.5 14.0 6.5 11.0 14.0 
17.3 9.5 14.3 . 15.0 


14.5 
9.5 
16.0 





Fig 2.—TV system A, TV camera; B, macro lens; ©, mylar mirror; D, aperture for 
indivicual patient; E, tumor with tantalum clips; F, fixation light; G, cross hairs; H, x-ray 
film; |, TV for »"ay image storage. 


distaace and the small amount of scatter- 
ing that protoms experience as they stop. 

The maximum penetration of the proton 
beam is also-carefully eontrolled by degrad- 
ing the beam with a series ef acrylic 
(Lucite) absorbers (L) to achieve the 
desired penetration, typically 20 mm. The 
extenti: depth ef the high-dose region can 
be controlled br use of a small, rotating 
aerylm range modulator. It has been 
necessary to use range modulation for all 
patieatstreate dso far, since the width of a 
single Sragg peak #6 mm at the 90% level) 
woulc have been inadequate. The terminal 
90% to 50% dose falloff is approximately 2 
mm. Prier to irradiation, the dose-distribu- 
tion cf the beam is carefully mapped in a 
water Dhantom using a silicon diode. The 
dimensions ef the beam used for each 
patiea: anc the doses delivered are shown 
in Tanie 3. 
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A full description of the initial technique 
used for alignment of the lesion with the 
proton beam has been given previously. 
For localization of the tumor during treat- 
ments, tantalum rings, 2 mm in diameter, 
are sutured to the sclera around the border 
of the tumor as determined by transillumi- 
nation and indirect ophthalmoscopy during 
exposure of the globe necessitated by the 
+P uptake measurements. A high degree of 
accuracy of patient positioning is achieved 
with the use of a headholder attached to 
the proton collimator. The patient is seated 
in a dental chair and his or her head is 
immobilized by use of a bite-block made of 
dental impression compound that is fas- 
tened to the headholder. With the patient's 
head fixed, the orientation of the eye is 
established by voluntary fixation (of the 
treated eye alone) on a small light that is 
rigidly attached to the headholder. 
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Total 
No involvement 


No involvement except possibly 1 
mm superiorly 


Total 
~ 4096 
~ 6096 








Fig 3.—Roentgenogram showing tantalum 
clips through aperture used for treatment 
of one patient. Aperture has been shaped 
for protection of macula. 


The treated eye is viewed by a high 
magnification closed-circuit TV system 
that has been redesigned so -hat the effec- 
tive viewing point is on the beam axis (Fig 
2). This system permits con-inuous moni- 
toring of the eye position. The alignment 
of the proton beam is achieved by an x-ray 
technique. A back-pointing x-ray tube, 
together with radiopaque cross hairs, is 
prealigned on the central beam axis. The 
lesion, defined spatially by the radiopaque 
tantalum clips, can be positioned through 
translations of the headholder until it is in 
the desired position relative to the beam 
axis. Originally, we achieved the position- 
ing by taking a series of radiographs. 
Figure 3 shows one such radiograph in 
which the tantalum clips, the beam-defin- 
ing aperture, and the beam-axis cross hairs 
can be seen. We have now installed a 
fluoroscopie system, which provides a 
virtually instantaneous picture, held on an 
image-storage device. This system sub- 
stantially accelerates the alignment of the 
patient, and further assists in the confir- 
mation of eye immobilization during treat- 
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. RESULTS 


esions were treated with this method 
' encouraging. No further tumor 
growth has been observed in any 
atient and several signs of regres- 
n are „evident. Resolution of the 


‘the: adjacent Sine ien Ae were 
observed in the first qan o 





one oe boned bd cile for the 
postirradiation - ‘measurements after 


decreased tumor height in all patients 
. tested one year postirradiation, and in 
^ one patient, the tumor could not be 
found ultrasonographically (height, 
less than 0.5 mm). 

- No ocular or extraocular radiation 
reaction has been observed during the 
: follow-up period, except for minimal 
_ epilation (Fig 8) and a small erythema 
f the lid that disappeared gradually 
vithout any sequelae in two patients. 
Improved retraction of the eyelids has 
apparently eliminated this minor 
problem in the more recent cases. 

<- No patient has complained regard- 
-ing visual functions or eye comfort. 
{o metastasis has been detected in 
ny patient during the follow-up peri- 
d. A summary of the follow-up of all 
vatients whose conditions 
reated is shown in Table 4. One 
atient died during the follow-up peri- 
d. This patient was 79 years old and 
lied. 20 months postirradiation. The 
-eause of death was congestive heart 


autopsy was performed, 
month prior to death, the patient had 


The results for all patients. er P 


ten months. Ultrasonography showed . 


were 


failure and pulmonary edema. No. 
but. one- 
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nsive workup fer evaluation of a 





















































test results were negative. 


COMMENT 

| Prognosis 
The treatment of malignant mela- 
noma of the choroid should be 
influenced by the natural history of 
this tumor which, unfortunately, has 
not been clearly established.’ Large 
melanomas produce serious damage to 
the eye, with eonsequent visual loss 
and pain, and enucleation is. the 
accepted method of treatment. On the 
other hand, small melanomas are rela- 
tively slowly growing tumors in eyes 
with good vision. These tumors often 
present diagnostic problems^* and 
their management remains controver- 


sial. In some clinies, early enucleation 
of small tumors is advised,’ whereas in 


other clinics, no therapy is recom- 
mended unless there is verified evi- 
dence that the tumor is growing and 
causing damage to the eye.” Although 
several factors influence the progno- 
sis for life after enucleation, the 
largest diameter of the tumor before 
enucleation is probably the single 
most important clinical and pathologi- 
eal prognostic factor.’ 

The mortality in patients who were 
followed five years or more after 
enucleation is 18% for tumors less 
than 10 mm, and reaches the 70% level 
when the tumors exceed 12 mm.’ This 
observation was confirmed in another 
study: in which patients with tumors 
smaller than 8 mm had a 15% mortali- 
ty, whereas patients with tumors 14 
mm or larger had a 66% mortality. In 
that study,’ the overall fatality was 
25% by six years and reached 36% ten 
years after enucleation. 

The preceding information is based 
on large series of patients whose 
conditions were treated by enuclea- 
tion, and we lack knowledge about the 
natural course of this disease in 
untreated patients. Two studies re- 
ported on the follow-up of nontreated 
patients," but in both series, the 
number of cases was small and the 
relatively short follow-up periods do 





. not allow definite conclusions. 


‘Choroidal melanomas are located in 
a vascular bed. Early in the course of 


: eolon. The tests ineluded liver scan, , E 
-` liver function tests, tomograms, chest. 
films, and intravenous pyelogram; all — 






nant cells have been found in the. 


peripheral circulation of patients with — 
- malignant melanomas, either during - Uo 
, enucleation or shortly thereafter." <% 
"Whether and at what time these cells - 





establish a clinical metastasis is un- 
known, but late appearance of metas- 
tases, ie, many years after enuclea- 
tion, has been well documented in the 
literature?" 


Treatment 


The natural history of choroidal 
melanomas and, especially, the some- 
what discouraging results. for enu- 





cleated patients have led many in S- * 






tigators to attempt several conserva- — 
tive methods for the treatment of this. 


lesion. The need for a reliable thera- — E 


peutic method that can destroy the o 


tumor while saving the eye is widely - 
"acknowledged. Although the inflgence | 
-of a conservative method on the subse- 
quent development of metastasis is 


not known, eliminating the source of 


malignant cells, while at the same Lu um 
time preserving the function of the SUE 


eye, seems the ideal combination. 


In the past, several conservative: . 
methods have been used'’** but none >. 
met this criteria adequately. Trans- cose 
scleral diathermy can destroy small 


melanomas, but this mode of treat- 
ment breaks the scleral barrier to local 
tumor extension and may permit 
tumor cells to survive at the apex of 
the tumor.” Photocoagulation has 
proved effective in destroying flat 
tumors, but there are questions about 
its efficacy beneath the surface 
layers,/7^ and recurrences have 
been reported after treatment.” Even 
the most enthusiastic supporters 
agree that only tumors of elevation 
less than 2.5 mm and located far away 
from the dise and the major retinal | 


vessels in eyes without retinal detach- 
ment should be treated.” Cryotherapy 


proved inadequate for destruction of 
melanomas,^* and local resection," 
restrieted mainly to anteriorly located 
tumors, probably carries some risks of 
local and systemie malignant cell 
dissemination during the extensive 
surgical manipulations. 

‘Radiotherapy is the most widely 
accepted method and has proved that 
melanomas can be destroyed with 
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SKE. vessels ` where the cells. . pe 
| may be widely disseminated. Malig- _ | 




















Fic 4.—Resolution of serous detachment. Top, Fundus photograph before irradiation (left) 
end one year after irradiation (right). Radiating lines towards fovea disappeared. Bottom, 
FlLorescein angiography pictures before irradiation (left) and one year after treatment 
(right). Leakage of dye towards fovea disappeared. 


large doses of radiation." The main 
disadvanmge of these techniques, 
which meuce cobalt plaques,” radon 
gas encapsulated in gold seeds,” and 
-ray applicators," is the relatively 
high rat o! complications, 7-3-3 
which we believe to be secondary to 
th» nono»tima! dese distribution pat- 
tens. Mich mieher doses are delivered 
to the base e^ the tumor to achieve 
aGeqvatesres-ment on the apex of the 
lesior. Fur-hermore, a substantial 
radiaciom dese -eaches nearby normal 
tissues with a correspondingly in- 
creased «chance of complications, in- 
clucing rapture of the globe, infection 
of the implemt vitreous hemorrhage, 
optic nesrifis, and,-mainly, retinal 
vascular -omuLecations.*** Only some 
of these radiat_on mezhods are in use 
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today, either in very selective cases or 
in patients with melanoma in their 
only eye. 


Advantages of Proton Irradiation 


We believe that the use of proton 
beams offers multiple advantages and 
may substantially improve the cure 
rate while greatly decreasing the inci- 
dence of morbidity in the treatment 
of choroidal malignant melanomas. 
Accelerated protons can be collimated 
into very small beams that retain 
their cross section while penetrating 
to a target. Their range in tissues is 
well defined and easily adjusted. By 
appropriate energy modulation tech- 
niques,’ the dose distribution can be 
made uniform in depth over the 
region of the tumor and, usually, a 
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lesser dose is delivered in the proximal 
region of the beam (Fig 9). The height 
of the tumor need not, therefore, be a 
problem as it is with other forms of 
radiation, photocoagulation, or dia- 
thermy, since a uniform energy densi- 
ty can be delivered to the whole 
tumor. Another attractive character- 
istic of the proton beam is the very 
sharp falloff of the dose at the distal 
end of the beam, which minimizes the 
dose delivered to the retro-ocular 
tissues beyond the tumor site. The 
lateral beam definition is also well 
defined as can be seen from the trans- 
verse dose profile in Fig 10. 

External beams with accurate later- 
al definition are capable of irradiating 
tumors located quite posteriorly, 
where the only obstacle is the proxim- 
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Fig 5.—Changes of tumor pigmentation and adjacent pigment epithelium. Left, Before irradiation. Right, One year after irradiation. 


Fig 6.—Decreased leakage of fluorescein dye. Left, Before irradiation. Right, After treatment. 
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saat de a " -p 
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ifto the macula us optic nerve. At 
present, lesiems eloser than 3 mm to 
tae optic disc or the fovea are not 
normally acspted for proton treat- 
ments. Wek=e treated tumors in two 
patients whe refused enucleation and 
whose lesions were less than 3 mm 
from the fovea, with the understand- 
img that central vision could be lost 
acter irraetation. Both patients 
saowed sigr- of tumor regression, 24 
and 17 monthe postirradiation without 
deereased visual acuity. It may be 
possible, with more experience, to 
censider irradiation therapy for areas 
with less than 3-mm clearances from 
the optic dis= 

Although mitially we required docu- 
mented growth of the tumor before 
the treatment, presently we treat 
lesions in all patients who have a 
cEnical diagnosis ot malignant mela- 
noma eonfirmed by three retinal 
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consultants, and positive **P measure- 
ments. It has been shown“ that diag- 
nostic errors with present techniques 
are unusual, and we prefer to irra- 
diate as small an area of the fundus as 
possible. 

Our aiming technique has proved to 
be extremely accurate’ and the posi- 
tion of the tumor in the eye can be 
determined with a high degree of 
accuracy by fundus photography, ul- 
trasonography, and transillumination. 
This precision of radiation delivery 
has been indirectly confirmed by 
visual field measurements, fundus 
photography, and fluorescein angiog- 
rapy. Only the tumor and the imme- 
diate surrounding area have shown 
radiation changes. 

The reduction in setup time, made 
possible by the recent use of fluorosco- 
py, has further improved the comfort 
of the patient and the accuracy of the 
alignment procedure. Each treatment 
session can now be completed in 30 
minutes or less. 


Irradiation Effectiveness 


Four related factors determine the 
effect of radiation on tumors and 
normal tissues. These are: (1) the 
nature or quality of the radiation; (2) 
the volume irradiated; (3) the fraction- 
ation scheme used (ie, the number and 
time sequence of the individual treat- 
ments); and (4) the total dose deliv- 
ered. All four factors are correlated, 
and no description of a radiation 
treatment schedule is meaningful 
without specification of all of them. 


Repeat 
*P Uptake 
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Radiation Quality.- With regard to 
radiation quality, while protons are 
physically very different from x-rays 
and y rays, the mechanism of energy 
deposition at the cellular level is 
believed to be highly comparable. The 
relative effectiveness of protons over 
most of their range has been mea- 
sured to be from 1.0 to 1.2 relative to 
"Co y rays.*'?* In particular, the rela- 
tive biological effectiveness of pro- 
tons in inducing an edematous acute 
reaction in the owl monkey eye has 
been measured to be in the range of 
0.91 to 1.19 + 0.14 (SE). Only in the 
last few millimeters of their range do 
protons have an appreciably different 
effect on cells, and the major effect is 


to extend their penetration by approx- - 


imately 2 mm." Thus the biological 
damage caused by protons is expected 
to be virtually the same as that 
induced by approximately equal doses 
of x-rays. Any advantage of protons is 
expected to lie in the markedly differ- 
ent physical dose distributions that 
can be obtained by their use.*° 

In this report we give the physical 
proton dose (in rads). Our best esti- 
mate of the dose of *"Co that would 
produce an equivalent biological ef- 
fect is a factor of 1.1 greater. 

Volume Irradiated.—The volume that 
is irradiated plays an important role 
in determining the dose that can be 
delivered. Generally there is an 
inverse relationship that permits de- 
livery of higher doses to smaller 
volumes, where the limiting feature is 
usually the induction of late complica- 


Repeat 
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Case 
No. 


Ve 
up, mo 


Test 
Results 


Ultrasound 
Results 


Present 
Status 


Treatment 
Date 


7/17/75 


Visual 
Acuity 


2D. 25 


Fluorescein Angiography 
Findings 


Destruction of tumor vessels; 
elimination of leakage 


Peripheral location; hard to 
evaluate 


Destruction of minor vessels; 
elimination of leakage 


Decreased leakage; paritial 
destruction of tumor vessels 


Decreased leakage 


Complications 


Loss of 
eyelashes 


Erythema of the 
lid (temporary) 


None 


zD: 100 10/3/75 Died, 


6/7/77 
20/25 


12/3/75 42% 


(Negative) 


Decreased 
height 
Decreased 
height 

None Not 
definable 


20,30 2/24/75 None 


29, 30 3/26/76 


20,100 8/17/76 Destruction of tumor 
vasculature; elimination of 


leakage 
Decreased leakage 


Erythema of the 
lid (temporary); 
loss of eyelashes 





20:25 3/11/77 Good Decreased 


height 


None 


20.20 4/19/77 None Good 


20:50 6/14/77 None Good 
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tions that oe occur in normal tissue. ! Qur 
careful attention to eye immobiliza- 
-tion and the use of the smallest possi- 
ble margins around the tumor are 
-dictated by our desire to reduce, as far 
as practicable, the volume of tissue 
irradiated. The use of proton beams 
^. with their sharp lateral and distal dose 
= falloffs and their uniform, high-dose 
-. volume is a further essential ingre- 
-dient in the effort to minimize the 
< treatment volume. Our ability to 
~ aehieve these goals has been docu- 
mented radiographieally, and experi- 
ments on owl monkeys have demon- 
strated that it is possible to have 
virtually no damage in adjacent 
normal structures when narrew pro- 
-ton beams deliver tissue-destroying 
-doses to localized areas of retina and 
choroid. Due to the small volumes irra- 
- diated, we are able to deliver, without 
complications, doses that would inev- 
itably lead to severe panophthalmitis 
if the entire globe were irradiated. 

S Fractionation Scheme.— Fractiona- 
tion of dose has been found to = 
important in clinical practice 

optimizing the relative response of 
tumor and normal tissue to irradia- 


` factors play a role in establishing thìs 
. differential response, two deserve 


‘probably favors normal tissue in its 


tion. While a large number of. 


. mention. The first is that factionation | 


i i y TN ie N 
i6 18 20 22 24 26 28 30 


Depth in Water, mm 


Fig 9. —Typical depth-dose curve obtained at Harvard Cyclotron Laboratory, measured 
with diode in water phantom. In this example, proton energy is modulated to provide 
relatively uniform dose over distance of 8 mm from depth of 15 mm to 23 mm. 


interfraction repair of sublethal dam- 


age and in marshaling its regenera- 


tive capacities. The second factor is 
that hypoxic celis are relatively 
radioresistant, and generally, tumors 
contain a greater proportion of hy- 
poxic cells than do normal tissues, thus 
rendering tumors more radioresistant 
in this regard. The use of multifrac- 
tion radiation redaces this differen- 
tial effect because of the tendency for 
at least some hypoxic cells to become 
reoxygenated during intertreatment 
rests. While these and other consider- 
ations generally lead to the use of 
some 30 or more fractions for curative 
therapy," there is an argument that 
favors the use of a smaller number of 
fractions for treatment of melanomas. 
This arises because this lesion appears 
to experience an unusually high 
proportion of reparable sublethal 





damage when exposed to conventional 


doses in the range of 200 rads. A 
recent clinical study has shown favor- 
able results wher skin melanomas 
were treated with a small number of 
relatively large (= 600 rads) dose 
fractions.** We have chosen, therefore, 
to treat the lesions of our patients 
with five large fractions delivered in 
eight to ten days with no more than 
one fraction delivered on any given 
day. 


Total Doses.—Às a consequence of 
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Relative Dose, % > 
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0 +4 +8 


Transverse Scan, mm 


Fig 10. — Typical cross-sectional scan of 
160 meV proton beam at level of Bragg 
peak. Relative doses are indicated as 
function of distance from central axis 
perpendicular to beam direction. 








our small volumes and fractionated — 


dose schedule, we have been able to 
deliver relatively high doses. 


Our CL 





initial total dose was 4,730 rads, whieh 
was considered—based on the avail = 
able clinical data on treatment of 
superficial skin lesions-to be the  . 
highest dose we were willing tofiseon |... 
patients at that time. Because we saw 
no evidence of substantial normal- = 
tissue reaction, we gradually in- .. 
creased the total tumor dose to 8, A08 7 


rads, with the expectation that the 
probability of tumor control would 
increase with the increased dose.” 


Local Effects of irradiation - 


The critical target for the rating’ of a | 


cells is almost certainly nuclear DNA. 


Cell death thus arises from a loss of- | 


capability for sustained proliferation. 
However, cells that have been "killed" 
may not undergo pyknosis and lysis 
until long after irradiation. Indeed, 


such cells may undergo one or several 


postirradiation divisions before all 
progeny would lyse. Thus, in a slowly 
growing tumor system such as choroi- 


dal melanoma, even when all tumor... ^ 


cells have been killed, a long time may 


bé required for regression to become - 
evident and an even longer time may - 


be needed for complete regression. 


It has been shown" that the turn- - 


over time for capillary endothelial 


cells in normal tissue is quite long, but _ 


this time may be much shorter in a 


growing tumor. The dividing endothe- 


lial cell population i is more sensitive to 
radiation than one that is not dividing 
or is. dividing very slowly. Such a 


differential sensitivity might contrib- x 
ute to the apparently greater radia- E 
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LUSION 





AS deseribec earlier, regression of 
the melanexas treated by high-dose 
— . preton ipmectacior has been docu- 
- «. mented by several factors: resolution 
of serous det chments, decrease in 
zhk negative "P uptake, 
“ion of the tumor vascula- 
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/ We report on four patients with sickle 
ell hemoglobin (SC) disease in whom 
acular holes developed. A major factor 
ontributing to the formation of the holes 
was macular stretching, caused by simul- 
taneous nasal traction from epipapillary 
: fibroglial tissue and temporal traction 
‘from peripheral fibrovascular and fibro- 
glial tissue. Another possible factor was 
macular ischemia. 

. (Arch Ophthalmol 96:1592-1596, 1978) 


T'ypieal manifestations of sickle 
A cell retinopathy are seen in the 
peripheral retina, especially around 
the equator,? where severe vaso- 
occlusion sets the stage for subse- 
quent  vasoproliferation. Occlusive 
vascular disorders have also been 
-documented at the posterior pole, 
^with or without visual impairment. A 
few reports*' describe complete loss 
- of vision following occlusion of major 
vessels in the posterior pole. 

Maeular holes developed and loss of 
useful central vision occurred in four 
patients with sickle eell hemoglobin 
(SC) disease. Other uncommon find- 
ings of sickle cell retinopathy (dise 
neovascularization and tractional reti- 
oschisis) were also observed and 
appeared to be related to the patho- 
- genesis of the macular holes. 


REPORT OF CASES 


. Cask L—A 51-year-old black man was 
referred to the Sickle Cell Eye Clinie 
(SCEC) of the University of Illinois Eye 
and Ear Infirmary in August 1974 with 
deterioration of visual acuity in both eyes. 
His vision was 20/25 in the right eye and 
20/100 in the left eye. The conjunctival 


. Accepted for publication Nov 9, 1977. 


-sive Sickle Cell Center, University of lilinois Eye 
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: From the Sickle Cell Eye Clinic, Comprehen- : 
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sickling sign? was 1+ bilaterally. There 
was no iris atrophy.’ The right optic dise 
and macula were within normal limits. 
Four large sea fans'" were observed at the 
equator. There were multiple vaseular 
oeclusions beyond the equator and many 
arteriovenous anastomoses encircling the 
equator. The left dise showed fibroglial 
proliferation without any visible admix- 
ture of neovascularization. There were 
some traction lines around the macula (Col- 
or Fig 1) The fibreglial proliferation 
extended over the macula. A macular hole, 
confirmed by results of Goldmann contact 
lens examination, was found to be lamellar 
in nature. Sea fans were noted at the 11-, 
12-, 1-, L30-, and 4-o'eloek positions at the 
equator. In addition, there were multiple 
vascular occlusions and arteriovenous anas- 
tomoses at the equator for 360°. 

Quantitative hemoglebin electrophoresis 
showed that the patient had a o 
SC disease (hemoglobin S, 58%; C, 47%). 
Results of the systemie e were 
otherwise within normal limits. The 
patient denied any history of ocular trau- 
ma. 

Fluorescein angiography confirmed the 
presence of sea fans, which leaked dye 
profusely. The lamellar macular hole did 
not show any staining or hyperfluores- 


cence (Fig 1). The sea fans in both eyes. 


were treated by occluding the feeder 
vessels to the sea fans by argon laser 
photocoagulation," with the patient locally 
anesthetized. Fluorescein angiography 
confirmed successful treatment of the sea 
fans, which no longer exhibited any 
leakage. 

The patient was seen again in April 1975. 
At this time he complained of deterioration 
of visual acuity (20/300) in the left eye. The 


vision in the right eve was 20/25. The 


macular hole had increased in size (Color 
Fig 2) and there was a  preretinal 
membrane in the macular 


ral to the hold were also evident. Results of 
a Goldmann contect lens examination still 
showed the hole te be of partial thiekness. 
On fluorescein angiography, the perifoveal 
capillary network was intact. There was no 
hyperfluorescence or staining in the region 
of the hole or at the disc. 


area that 
extended to the disc. Traction lines tempo- 


In January 1976, the patient's visual 
acuity in the left éye had diminished to 
counting fingers. The same eye showed an 


 inerease in the size of the macular hole. The 


preretinal membrane had spontaneously 
peeled, and there was no more traetion 
from the disc nor were there any traction 
lines temporal to the macula (Color Fig 3). 
In the depth of the hole, yellow deposits 


could be seen. There was a halo of marginal 


retinal detachment. These findings sug- 


gested a full-thickness macular hole. On 
fluorescein angiography, enlargement. of 


the foveal avascular zone and staining in 
the macular region were visible, which 
confirmed the presence of a full-thickness 
hole (Fig 2). When reviewed in September 
1916, there was no change in the size or 
shape of the defect. 

Cast 2.~A 39-year-old black woman with 


known hemoglobin SC disease (hemoglobin 


S, 50%; C, 50%) was referred to the SCEC in 
August 1976 for management of prolifera- 
tive sickle retinopathy in her right eye. For 
the past three months she had noticed a 


in that eye. Previous history included 
blindness in her left eye since 1966, due to 
an unsuecessfully repaired retinal detach- 


ment. She had noticed blurring of vision in 


her good eye in 1969 and had undergone 
incomplete photocoagulation treatment. 
At the time of our examination, the 
vision was 20/200 in the right eye and no 
pereeption of light in the left eye. The 
conjunctival sickling sign was 2+. The iris 
showed no atrophy. The right dise demon- 
strated some fibroglial proliferation. A 


hole was evident at the macula, withahalo — 


of marginal retinal detachment and a 
translucent operculum in front of the hole 
(Color Fig 4). There was leakage of intra- 
venously administered fluorescein sodium 
above and staining within the macular hole 
itself (Fig 3). These findings were indica- 
tive of a full-thickness hole. There was 
obvious enlargement of the foveal avascu- 
lar zone, with some distortion of the peri- 
foveal capillary. network in the region of 


. the operculum. There was no leakage at the 


disc. 

"Examination of the peripheral fundus 
showed ten large sea fans with large fibro- 
glial-appearing elements scattered about 
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“black spot" in the center of the visual field | 




















Arca OgphthaimoI—V»l 96, Sept 1978 


Fig 1.—Case 1. Left eye. Fluorescein angiogram corre- 
sponding to Color Fig 1. No hyperfluorescence is evident at 
macula. 





Fig 2.—Case 1. Left eye. Fluorescein angiogram corresponding to 
Color Fig 3. Note large foveal avascular zone (arrows) and faint 
but definite staining in region of macular hole. 


Fig 3.—Case 2. Right eye. Fluorescein angiogram corre- 
sponding to Color Fig 4. Area of macular hole shows 
staining (arrow). Leakage of dye is also seen superior to 
macular hole. 





Fig 4.—Case 3. Fluorescein angiogram corresponding to Color 
Fig 6. Foveal avascular zone is enlarged (arrows). 


Fig 5.—Case 4. Right eye. Neovascularzation at disc. 
Fovea is pulled superiorly and nasally. 
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Fig 1.—Case 1. August 1974, left eye. Fig 2.—Case 
Lamellar macular hole with epipapillary Increase in size of lamellar macular hole. 
Preretinal membrane extends from disc to ral to hole. 
macula (arrow). 


fibroglial frond. 





Fig 4.—Case 2. Right eye. Full-thickness 
macular hole with halo of retinal detach- 
ment and operculum in front of hole. 


85, o 





Fig 6.—Case 3. October 1976, right eye. Lamellar 
macular hole has developed. Traction lines are still 
present in nasal part of papillomacular bundle. 
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Fig 3—Case 1. January 1976, left eye. 
Full-thickness macular hole with halo of 
marginal retinal detachment and yellow 
pigmentation in depth of hole. Retracted 


1975, left eye. end nior tract membrane (arrow). Note 





abser diftof traction lines nasal and tempo- 





Fig 5.—Case 3. December 1974, right eye. 
Note dense epipapillary fibroglial prolifer- 
ation and tractional fclds in papillomacular 
bundle area. 





Fig 7.—Case 4. Lamellar macular hole (arrow). 
Epipapillary fibroglial proliferation and vitreous 
hemorrhage over disc are seen. 
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of dic uen fans. had | fresh | 


pe tient thad d hein globi SC 
desse (bemaelobin S, 58%; C, 42%). 

In October 1976, his visual acuity had 
decreased to 20/200 in the right eye. The 
fibroglial proliferation at the disc was 
unchanged. There was slight darkening of 
the macular area, with some traction lines 
nasal to the fovea. A fundus contact lens 
examination disclosed a very small lamel- 
lar hole at the macula. On fluorescein 
angiography, the enlargement of the peri- 
foveal capillary network was found to be 
increased. There was no staining or hyper- 
fluorescence at the macula or disc. In June 
1977, his vision had diminished te counting 
fingers. The macular hole had inereased in 
size and could be seen as a small crater at 
the fovea (Color Fig 6). Examination with a 
fundus contact lens showed that it was still 
lamellar in nature. Fluorescein angiogra- 
phy did not disclose any hyperfluorescence 
or staining in the region of the hole (Fig 4). 
Therapy was thought to be impassible. 

Case 4.—A 50-year-old black man with 
hemoglobin SC disease (hemoglobin S, 52%; 
C, 48%) was referred to the SCEC in 
August 1974 with sudden loss of vision in 
the right eye. At the time of examination, 
visual acuity was hand motions in the right 
eye and 20/20 with correction in the left 
eye. The conjunctival sickling sign was 1+. 
There was no iris atrophy. There was dense 
vitreous hemorrhage in the right eye: 
fundus details could not be seen. Multiple 
sea fans were noted at the equator 
between the 10- and 2-o'clock positions in 
the left eye. Fluorescein angiography 
confirmed the presence of leaking sea 
fans. 

The sea fans in the left eye were treated 
by occluding the feeder vessels to the sea 
fans by xenon arc photocoagulation. The 
vitreous hemorrhage in the right eye grad- 
ually eleared throughout a period of eight 
months. By March 1975, vision had 
improved to 20/20 in the right eve. Four 
large sea fans, which leaked profusely on 
fluorescein angiography, could be seen 
between the 8- and ll-o'clock positions. 
The patient was advised to have photoco- 
agulation therapy for the leaking sea fans, 
but he failed to return to the clinic. 

In December 1976, the patient attended 
the SCEC after a sudden loss of visual 
acuity in the right eye. At the time of 
examination, his vision was 20/200 in the 
right eye and 20/20 in the left. There was a 
diffuse vitreous hemorrhage in the right 
eye. The right dise showed a small tuft of 
neovascularization and fibroglial prolifer- 
ation (Fig 5), as well as localized vitreous 
hemorrhage. The macula was dragged 
superiorly and toward the disc. Examina- 
tion with a fundus lens confirmed the 
presence of a lamellar macular hole (Color 
Fig 7). There were large bleeding sea fans 
between the 8- and 11-o'clock positions, and 
a tractional retinal detachment extended 
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rally, Details of aar las could 


not be appreciated on fluorescein angiog- 
raphy because of hazy media. The patient 
was advised to have a vitrectomy to. clear 
the vitreous and to relax traction on the 
retina and to undergo photocoagulation fo 
the bleeding sea fans. Treatment was 
refused. Two weeks later, the temporal 
retina had completely detached, onm 
the macula. 

Results of a systemic examination were 
within normal limits, except for a serum 


lysozyme level of 16.8 mg/ml, a positive 


skin test with intermediate strength puri- 
fied-protein derivative, and a chest roent- 
genogram showirg nonspecific scarring in 
the right lung base. The patient had had 
pneumonia three years previously, but 
denied a history of tuberculosis or sarcoido- 
sis and refused to have any further inves- 
tigations done to confirm or rule out these 
conditions, $ 


COMMENT 


Macular holes are uncommonly ob: 
served in association with prolifera- 
tive sickle retinopathy. During. per- 
sonal examination of more than 500 
sickle cell patients, we have seen 
macular holes in only four. There have 
been previous reports" of macular ` 
holes associatec with sickle cell reti- . 
nopathy, although clinical details have . 
been limited. | 

Several findings were. common. to 
our patients. All had hemoglobin SC 
disease and peripheral proliferative 
sickle retinopathy, and three patients 
with macular holes of the eye had 
undergone treatment with photocoag- x 
ulation. In adcition, all four eases 
showed some evidence of. epipapillary 
fibroglial tissue. proliferation, an un- 
common event during the course of 
sickle retinopathy. We believe it is 
possible that neovascularization at the- 
dise, with or without subsequent 
bleeding, was the cause of this prolif- - 
eration. Support for this explanation 
was found in case 4, in which disc 
neovascularization and bleeding 
around the dise were observed. Trac- 
tion by the epipapillary band itself 
can cause bleeding and lead to more 
fibrous proliferation, which in turn 
may cause more traction on the retina. 
It is possible that the other three 
patients also had disc neovaseulariza- 
tion, which bled, progressed to fibro- - 
glial proliferaticn, but later Fégrened 
or autoinfarcted. | : 

The occurrence of fibroglial prolif- i 
eration around the disc, with subse- 
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play an important role in the patho- 
genesis of holes in this region of the 
retina. In addition to the nasal trac- 
ion on the macula by the epipapillary 
fibroglial proliferation, there was 
temporal traction on the macula as 
well. All patients had vasoprolifera- 
ive ehanges, including fibroglial com- 
ponents, around the equator. Vasopro- 
iferative tissues constantly leak plas- 
ma and often bleed. The leakage of 
ells and noncellular blood components 
tothe vitreous may lead to fibroglial 
oliferation. Traction on the retina, 
ispecially at the base of the sea fans, 
s-a common finding in proliferative 
ickle retinopathy. This can be seen as 
-elevation of the feeding vessels into 
the vitreous, which was present in all 
four of our cases, especially in case 2, 
where the traction was so extreme 
that it led to development of traction- 
retinoschisis and tears in the inner 
‘layers of the retina. It can be postu- 
lated that traction, both nasal from 
the disc and temporal from the equa- 
tor, contributed to the development of 
“macular holes by stretching the reti- 





^ Another contributing factor in the 
pathogenesis of the macular holes 
|... could be that occlusion of perifoveal 
|. capillaries leads to local ischemia, 
_. which in turn causes retinal atrophy, 
- thinning, and, possibly, hole forma- 
tion. Stevens and associates! and 
; Asdourian and associates? have clearly 
"demonstrated the occurrence of mi- 
crovascular occlusion around the fo- 
vea. The occlusions may be permanent 
or the capillaries may reperfuse. The 
changes ean be quite dynamic and 
-leave no angiographic trace of their 
occurrence. Enlargement of the foveal 
avascular zone was observed in three 
_of our cases and might have contrib- 
uted to macular hole formation. Trac- 
tion was probably more important 
han ischemic atrophy in the patho- 
genesis of macular holes in our cases, 
but the two factors may have been 
additive. Patients 3 and 4 had lamellar 
acular holes and very poor visual 
acuities, and ischemic (as well as trac- 
tional) changes may have been re- 
“sponsible. 
Allen and Gass” have recently 
reported on contraction of perifoveal 
 epiretinal membranes that simulate 
` macular holes. In these instances, the 

































in sickle cell: disease; bue appears to " 
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3 BUE "ult pe 
ta ‘addition, ‘the eobfgürstion. of the 


holes in the epiretinal membranes 


showed only minor evolutionary 
changes: the holes either became 


smaller or disappeared altogether. 
The macular holes in our cases gener- 
ally progressed in size or showed 
evidence of full-thickness involvement 
of the retina. 

Clinieally, there are the following 
three characteristics of full-thiekness 
holes: presenee of yellow pigment in 
the depth of the hole; a halo or mar- 
ginal retinal detachment; and a trans- 
lucent operculum near the hole. Pa- 
tients 1 and 2 showed two of these 
three characteristics. Patient 3 
showed separation only of the inner 
retinal layers, which we believe to be 
an early stage in the development of a 
full-thickness hele. If the traction at 
the macula persists, full-thickness 
tearing may oecur subsequently. On 
fluorescein angiography, full-thick- 
ness macular holes? may show in- 
creased choroidal fluorescence 
through the area of the hole, as seen in 
cases 1 and 2. Lamellar macular holes 
do not usually demenstrate choroidal 
fluorescence presumably because the 
retinal pigment epithelium is intact 
and healthy. 


Photocoagulation'^" might have 


contributed to macular hole formation 


in the first three cases in our series, 
but the evidence for this is not conclu- 
sive. In case i, a lamellar hole was 
present before photccoagulation; how- 
ever, the size of the hole increased 
after the treatment. In cases 2 and 3, 
macular holes did not apparently 


develop until several years after 


photocoagulation. In ease 4, no photo- 
coagulation was dore. 

Other eauses of macular holes ean 
be easily ruled out in our cases. None 
of them had sustained trauma'^ nor 
did their retinas show any evidence of 
traumatic manifestations. None had 
previous ocular surgery" or any 
intraoeular inflammation," ruling out 


the possibility of eystoid macular 


edema as the predisposing cause for 
the macular holes. There was no 
evidence for ofher causes of macular 
holes, such as selar retinopathy,” reti- 
nal vein thrombosis? and senile 
macular degeneration.” 

This report was supported in part by. Public 


Health Service grant EHS-HL-15168, a research 
grant from the Illinois Society for the Prevention 
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The Disc Sign 


in Siexling Hemoglobinopathies 


Michael H. Goldbaum, MD; Lee M. Jampol, MD; Morton F. Goldberg, MD 


* The disc sign is the presence of dark 
red spots on the ootic:disc of patients with 
a sickling hemoclobinopathy. The dark 
spots appear tobe plugs of deoxygenated 
erythrocytes in smal! surface disc ves- 
sels. The occlusiens, which are transient 
and co not produce clinically detectable 
visua impairment. were seen most often 
in patients with homozygous sickle cell 
anemia and may be the result of clogging 
of small vessets by irreversibly sickled 
erythrocytes. 

(Arch Ophthatmol 95:1597-1600, 1978) 


ients with sickle cell anemia 
'aemoglobinx SS), sickle cell-hemo- 
globin C disease hemoglobin SC), and 
sickle cell-£ thalassemia (hemoglobin 
S-tha) demonstrate vascular occlu- 
siens in the spleen, lungs, kidneys, 
bones, skin, CNS, and other organs. 
In the eyes proven or presumed vascu- 
lar occlusions awe been reported in 
the conjunctiva, > choroid,’ iris,* and 
retinz.*'* This report describes tran- 
sient ocelusioms of vessels on the 
surface of the disc as a sign of the 
sickling hemogiob: ncpathies. 
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SUBJECTS AND METHODS 


At the Sickle Cell Eye Clinie of the 
University of Illinois Eye and Ear Infirma- 
ry, 42 patients with nonproliferative reti- 
nopathy in association with hemoglobin SS, 
SC, and S-thal have been followed up longi- 
tudinally since December 1972. A second 
group of 41 patients who have various 
forms of sickle cell disease with retinal 
neovascularization (sea-fan formation) is 
being followed up in a treatment series. 
Three patients have one affected eye in 
each group; hence, the total number of 





patients in both groups is 80. Follow-up of 
these patients has varied from one to six 
years. 

During repeated examinations of these 
80 patients, nine of them were found to 
have small red spots on the disc, often in 
association with similar changes in the 
radial peripapillary (retinal) capillaries." 
To further study these changes, these 
patients underwent fundus photography, 
special fluorescein angiography, visual 
field examination, and color vision test- 
ing. 

Fundus photography was performed 
with a fundus flash camera. For our 
routine fluorescein angiography, ASA400 
film is exposed with a flash setting of 2 and 
developed in a high contrast developer (D 
11, 1:1 dilution) for nine minutes at 21 °C 
(70 °F). For studying changes in the disc 
vasculature, the ASA400 film negative did 
not have sufficient resolution, and the 
grain structure was too coarse when stan- 
dard magnification on the fundus camera 
was used. As a result, when dise vascular 
detail was to be recorded by fluorescein 
angiography, either of two techniques was 
used: ASA125 film was exposed at a flash 
setting of 3 and developed in D11 for nine 
minutes at 21 °C (16 °F), or a doubling lens 
(Barlow’s) was used to double the image 


Fig 1.—Red-free photograph of patient 1 
taken April 2, 1976. Small vessels blocked 
with plugs of deoxygenated blood (arrows) 
appear as dark spots or lines. (Photograph 


was taken at same time as Fig 2, bottom 


right.) ° 
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magnification on the ASA400 film nega- 
tive, with the flash setting again at 3. 
Either of these negatives had sufficient 


resolution and grain structure to show 
capillary details of the disc. 

Focus of the camera was also found to be 
critical for recording fine disc detail. The 
camera was focused as accurately as possi- 
ble and then bracketed during the angio- 
gram. In this manner at least one frame 
was in the proper clinical focus. 

At least 20x magnification was neces- 
sary to see capillary detail on the exposed 
negative without a doubling lens. When 
fine hypofluorescent spots were observed 
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Fig 2.—Disc fluorescein angiogram of 
patient 1. Small vessels on disc and 
peripapillary retina contain plugs of 
erythrocytes that block fluorescence 
and appear dark. Note plugs are in 
different locations on different dates, 
although certain vessels tend to have 
recurrent plugs. Top left, April 18, 
1974. Top center, June 3, 1974. Top 
right, June 14, 1974. Bottom left, March 
20, 1975. Bottom right, April 2, 1976. 


on the disc, the negatives were observed 
under a compound microscope at 40 
magnification to confirm the presence and 
shape of blocked blood vessels. 

Kinetic visual field perimetry and static 
perimetry at selected meridians were done 
on the Goldmann perimeter at least once 
on each patient who had disc abnormali- 
ties. Color vision was tested under color- 
corrected incandescent illumination with 
the Hardy-Rand-Rittler color charts. 


RESULTS 


Of 80 patients with various sickling 
hemoglobinopathies, abnormalities of 















the dise vasculature were detected in 
nine (11%). Small red dots were seen 
with the direct ophthalmoscope or 
with slit-lamp biomicroscopy with the 
Goldmann fundus lens. Magnification 
of fundus photographs of the disc 
indicated that the red spots probably 
represented small segments of deoxy- 
genated blood within very small 
vessels on the surface of the dise (Fig 
1). Magnified views of the disc fluo- 
rescein angiograms showed linear or 
Y-shaped segments of hypofluores- 
cence in the fine vessels of the disc 
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Table 1.—Characteristics of Patients With Sickle Disc Sign* 





Grade of 
Conjunctival 
Sign'* 


OD present +4 
OS present 








Amsler's 
Grid Results 


Normal 


Visual 
Acuity 


20/20— 
20/20— 


Depression 
Sign" 

Absent 
Absent 






Age, Hemoglobin 
"r type Disc Sign 


1 "B SS 


Color Vision 
Normal 








































































































2 Ww SS OD present +4 Present 20/25— Normal 
OS present Present 20/30 

3 a1 SS OD present +4 Present Normal 
OS present Present 

a =3 SS OS absent +4 Present Normal Normal 
OS present +4 Present 

5 26 SS OD present +4 Present Saw saturated colors Abnormal 
OS present +4 Present 

6 z7 SS OD present +1 Absent Not tested Not tested 
OS present +1 Absent 

7 36 SS OD present +3 Present 20/15— Normal Normal 













20/20 
20/20 
20/15— 
20/25 
20/25 


Present 
Present 
Present 
Present 
Present 


OS present +3 
OD present +2 
OS present +2 
OD present +4 
OS present 








B 17 SC Normal 





OD normal; 
OS abnormal 










S-thal 





Missed faint reds Normal 











thalassemia 
"Cihers include &emog!pbins AS and AC. 


thet correspended to the red spots 
visilile opi tha moscopically. These hy- 
poduerescent segments stood out in- 
tenseiy Gwing tc retroillumination 
fram the dis: or to fluorescein in 
underlying large dise vessels (Fig 2 
and 5i. The involved vessels filled with 
flueresceir on either side of the hypo- 
fluerescen- segment. Thus, the non- 
perfused segment did not appear to be 
assoemted with substantial impair- 
mex of 5ieol flew, except in the 
imm=diate arca where the vessel was 
plugred. 

Gf the nire patients with disc 
changes, eight were involved bilater- 
ally and ene unilaterally (Table 1). 
Seven of 24 patients with hemoglobin 
SS (295), one ef 43 patients with 
hemeglobia SC «2S), and one of ten 
patents with hemoglebin S-thal (10%) 

hac the disc sign (Table 2). The 
patents r-nged in age from 16 to 36 
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No. of Patients With 
Sickle Disc Sign 





“SS indicates sickle-cedl anemia; SC, sickle cell-hemoglobin C disease; and S-thal, sickle cell-5 


years, with a mean of 23. Seven of the 
nine patients had grade 3 or 4 sickle 
conjunctival sign.'^ Several of the 
patients also had similar red plugs 
that were visible in the region of the 
radial peripapillary (retinal) capil- 
laries (Fig 1). However, good retinal 
fundus photographs and fluorescein 
angiograms of this area were not 
available in many of the 80 patients, 
so no attempt was made to ascertain 
the prevalence of the changes in the 
retinal vasculature. 

The visual acuity of all but two 
involved eyes ranged from 20/15 to 
20/30 (Table I). One patient had a 
visual acuity of 20/200 OD and count- 
ing fingers OS. However, all eyes with 
a vision worse than 20/20 had 
evidence of previous retinal infarction 
in the macula, viz, a fundus depres- 
sion" in close proximity to the foveal 
pit. Thus, the dise changes did not 


pA 
pA 
La 





Fig 3.—Fluorescein angiogram of disc of 
patient 2. Several plugged vessels are 
visible owing to fluorescein in underlying 
disc and retinal vessels (arrows). 


seem to be associated with any loss of 
visual acuity. The visual field exami- 
nation of involved eyes showed no 
evidence of nerve-fiber bundle defects 
or enlargement of the blind spot. In 
those eyes that had evidence of 
previous retinal infarction," static 
perimetry and sometimes kinetic pe- 
rimetry showed visual field defects 
that were attributable to individual 
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retinal infarcts. Two patients were 
able to see a scotoma on an Amsler’s 
grid, and each of these patients had a 
corresponding retinal depression. Two 
of the nine patients had reduced color 
vision. However, color vision loss 
again appeared only in patients with 
evidence of prior retinal infarction 
and thus did not seem to be related to 
the dise changes. 

When the photographs and angio- 
grams of the nine patients were 
repeated days to months later, a new 
set of fine vessels contained segments 
of deoxygenated blood and the pre- 
vious segments were usually reper- 
fused (Fig 2). None of the follow-up 
photographs showed persistent block- 
age of a vessel, although certain 
vessels had a propensity to become 
plugged repeatedly. None of the 
patients at any time showed evidence 
of dise edema, optic atrophy, or disc 
neovascularization. 


COMMENT 


Opening and closing of retinal 
vessels by plugs of deoxygenated 
erythrocytes occur in patients with 
the sickling hemoglobinopathies.'^'* 
These changes may or may not be 
associated with retinal ischemia or 
infarction, depending on such factors 
as location, duration, and size of the 
obstruction and the presence or 
absence of collateral blood flow. There 
appear to be three types of retinal 
vascular occlusions in sickle cell dis- 
ease: transient occlusion without note- 
worthy retinal ischemia, transient 
occlusion that later reperfuses but 
leaves behind a patch of infarcted 
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Sickled Erythrocytes 


Normal Erythrocytes 





Fig 4.—Irreversibly sickled cell (top) 
catches at bifurcation of small vessel and 
erythrocytes behind are unable to pass, 
resulting in plug of deoxygenated sickled 
erythrocytes. Normal erythrocytes (bot- 
tom) are malleable and move easily 
through small capillaries. 


retina," and permanent vascular oc- 
clusion with no reperfusion of the 
infarcted capillary bed. Conjunctival 
vessels also have been observed to 
have transient plugs of deoxygenated 
erythrocytes. ^ These changes appar- 
ently do not result in conjunctival 
infarction. Goodman et al’ had pre- 
viously noted transient red spots on 
the disc in association with sickle cell 
disease. They believed that these 
spots were probably microaneurysms. 
Condon and Serjeant" noted small 
“curlicued” vessel anomalies and min- 
ute red dots on the disc and peripapil- 
lary retina of patients with hemoglo- 
bin SS, SC, and 8-thal. The changes 
are most common in patients with SS 
hemoglobin disease. The red spots 
that were observed on the surface of 
the disc and the surrounding peripap- 
illary retina of our nine patients 
appeared to be transient plugs of 
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deoxygenated erythrocytes in the fine 
vessels. They produced no observable 
visual deficiency. No disc swelling, 
optic atrophy, or disc neovasculariza- 
tion was observed in these patients. 
The only ehanges that were seen in 
visual acuity, visual fields, or color 
vision in these patients were second- 
ary to focal retinal infarcts in the 
maeular area. 

The mechanism of occurrence of the 
disc sign is most likely a piling up and 
subsequent deoxygenation of sickled 
erythrocytes caught at a bifurcation 
in the capillary bed or precapillary 
arteriole (Fig 4). Later, the segment 
of vessel may respond to local hypoxia 
by dilating, and thereby allow the 
plug to pass into the venous circula- 
tion. Previous studies have shown a 
correlation between conjunctival 
erythrocyte plugs (comma sign) and 
irreversibly sickled cell count jp the 
peripheral blood.** It is possible, also, 
that a correlation exists between 
irreversibly sickled cell counts and the 
dise sign since seven of the nine 
patients had very prominent conjunc- 
tival commas. In addition, irreversibly 
sickled cells occur most frequently in 
patients with hemoglobin SS (as 
compared with hemoglobin SC, S-thal, 
or AS), and the disc sign was also most 
frequently seen in patients with 
hemoglobin SS. However, actual mea- 
surement of irreversibly sickled cells 
was not performed in this study. 
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any other accompanying disease. 


Neovascularization of the peripheral 
retina, present 
members, ranged from a small local- 
ized tuft to large neovascular sea fans 
occupying all quadrants. Some eyes 
progressed to vitreous hemorrhage, 
secondary cataract, and phthisis bulbi. 
Two other members of the family had 
progressed to total retinal detach- 
ment. 


REPORT OF A CASE 
The proband (Fig 1, I1I-5), a 41-year-old 


woman, was referred to Charity Hospital 


in New Orleans in March 1974, with a 
diagnosis of peripheral retinal vascular 
disease of unknown cause. Beginning at 
age 9, the patient had uveitis in her left eye 
that progressed to blindness; at age 35, her 
blind left eye was enucleated. The histo- 
pathologic findings showed phthisis bulbi, 
which ineluded an atrophie globe with 
anterior synechia secondary te angle 
closure, cataract, cyclitic membrane, total 
retinal detachment, intraocular ossifica- 
tion, and optic atrophy. The cyclitic 
membrane was thought to have been 
evidence of hemorrhage between the lens 
and retina that later produced a secondary 
detachment. True reconstruction of the 
events leading to end-stage ocular disease 
was impossible. 

At the time of the patient’s admission to 
Charity Hospital, the best corrected visual 
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and near. The left. eye was replacec 


py of the right eye showed peripher 
retinal neovascu ; irization, which was 
prominent in the superior: and. inferior 





both temporal and nasal quadrants 
posterior pole anc dise were nor 
fluorescein angiogram. corrobora! 


characteristic dye leakage and nonpe 
sion anterior to the new vessel | form atic 
(Fig 2). Tuan o ae 
The patient. had no as no "mal 
ical findings. Her hen sie in 
quantitatively and quali tative ya i 
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Fg 2— =, &V phase angiogram of temporal periphery of right eye with dominant peripheral neovascularization. There 
is ODWCUs neovascular frond with dye leakage. Note capillary nonperfusion anterior to new vessel formation. Right, Later 
pese same eye, shows substantial fluorescein dye leakage. Angiographic characteristics of this syndrome are 


irdistim 3. hable from other vaso-occlusive disorders associated with peripheral neovascularization 


Table 2.—Ocular Findings in Family Members 


Patient — Age, yr/Sex Ocular Abnormalities 

65/M OD, subcapsular cataract; no fundus view OS, lattice 
degeneration superiorly and nasally, isolated neovas- 
cularization in extreme temporal retinal periphery 

Il-2 63/M OD, retinal detachment (repaired), early phthisis and massive 

preretinal proliferation 















Ill-2 40/F OU, retinal detachments, repeated chorioretinitis, cataracts, 
blind in both eyes 
Ill-5 41/F OD, lattice network of temporal peripheral retinal 






neovascularization OS, enucleated after progressive uveitis and 
phthisis with detachment 


Ill-6 33/M OU, neovascularization and prominent vitreous bases, lattice- 
like degeneration anterior to equator of right eye and both su- 
perior quadrants 


IV-1 16/F OU, peripheral neovascularization and dragged discs, and 
possible retrolental fibroplasia (born prematurely and 
received O.) 

IV-6 11-/M OU, peripheral neovascularization with prominent vitreous base 
but no retinal tears (superotemporally) OS, hypoplasia of optic 
nerve prominent vitreous base 


IV-8 6/F OS, mild and early peripheral neovascularization in one temporal 
quadrant 
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. Physical examinations, blood chem- 
istry studies, and roentgenographic 
studies failed to reveal any systemic 


was AA in all instances. One affected 
member, TV-1, had been born prema- 


y in three successive generations had 
variety - of peripheral retinal 
anges. Seven persons had promi- 
lence of the vitreous base, traction 
attice degeneration, retinal thinning, 
nd retinal breaks, but most impor- 
‘tantly, peripheral retinal neovascular- 
ization. Two other persons had retinal 
‘detachments. 











.. COMMENT 
-Hereditary — 
Differential Diagnoses 


The relative sparsity of vitreal 
„changes in these cases prior to hemor- 
rhage, absence of exudative charac- 


bsence of any systemic disease, anda 
-genetic pattern of the disorder (that 
-included equal involvement of both 
-sexes and transmission of male to 
-male) support the diagnosis of domi- 
nantly inherited peripheral retinal 
'neovascularization (Table 1). The an- 
-giographic characteristic of retinal 
-eapillary nonperfusion anterior to the 
: zone of neovascularization is indistin- 
.guishable from other peripheral 
causes of neovascularization such as 
Eales’ disease, hemoglobin sickle cell 
(SC) disease, retrolental fibroplasia, 
sarcoidosis, and others. 

< Criswick and Schepens,; in 1969, 
deseribed similar vitreous and retinal 
changes, which they called exudative 
. vitreoretinopathy, in two families. 
These authors did not specify a domi- 
nant gender transmission. They ob- 
served posterior vitreous detach- 
ments, centrally organized vitreous 
-membrane peripherally bound to the 
" retina, snowflake opacities of the 
vitreous, and traction of the retina in 
all quadrants. Heterotopia of the 

acula with temporal traction, sub- 
retinal and intraretinal exudates, 
: localized. detachment, occasional reti- 
> nal breaks, retinal degeneration, and 
"peripheral neovaseularization subject 
to recurrent hemorrhage were other 


* 











diseases. Hemoglobin electrophoresis, - 
done on eight members of the family, | 


Thus, nine members of a large fami- 


teristics, normal hemoglobin level, 
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features of the disorder. 


Gow and Oliver? later described an 


autosomal dominant hereditary pat- 
tern in a large family with exudative 
3 vitreoretinopathy. In 1976, Canny and 
. Oliver? described the fluorescein an- 


giographie findings in four of Gow 
and Oliver's original patients and 
confirmed the vaseular nature of the 
retinal masses seen in the temporal 
periphery. Canny and Oliver showed 
that the retinal capillary bed stopped 
at the equator, eausing nonperfusion 
of the peripheral retina, and they 
emphasized the feeder vessels to the 
neovascular fronds. 

Of the genetic and biochemically 
detectable disorders associated with 
peripheral retinal neovascularization 
(especially in blacks), the hemoglobin- 
opathies are primary  eonsidera- 
tions.“ In sickle cell hemoglobinopa- 
thy (S, AS, SC, or S-thalassemia), pro- 
liferative changes follow a sequential 
course that begins with peripheral 
arteriolar occlusion and ends with 
retinal detachment. The retinal path- 
ology of hemoglobin SS disease is 
characterized by disc-shaped black 
retinal scars, "blaek sunburst sign," 
and arterial occlusions, whereas vit- 
reous hemorrhage is rare. Ophthalmic 
changes in hemoglobin AS are minor 
or are not present.** Peripheral "sea 
fans"—neovascular fronds with prolif- 
eration into the vitreous—are charac- 
teristic of hemoglobin SC disease and 
are similar to the changes noted in the 
affected members of the family. 
Vitreous hemorrhage is common in 


hemoglobin SC disease and can later 


progress to secondary detachments. 
The retinal signs of hemoglobin 
S-thalassemia are similar to those of 
SC disease. Cur patients, however, 
had normal hemoglobin electrophoret- 
ic patterns. 

Angiomatosis, or von Hippel-Lin- 
dau disease, is an autosomal dominant 
phakoma associated with dilated and 
tortuous retinal vessels eoursing to 
and from localized retinal angiomas 
that ean have poiymorphie expres- 
sion.*'* Although that condition can 
terminate in hemorrhage and retinal 
detachment, it is clearly distinguisha- 
ble from our eases by the absence of 
true peripheral retinal neovasculariza- 
tion and the presence of vascular 





degeneration) 


tumor(s) fed by large afferent and 
efferent vessels. : 
Incontinentia pigmenti is a rare 
recurrent vesieulobullous dermatitis 
of autosomal dominant transmission; 
the condition is usually lethal for 
males and, therefore, found prepon- 


derantly in females." Ocular abnor- 
malities occur in approximately 35% 


of patients. Approximately 15% of the 
patients with ocular anomalies have a 
retrolental mass. Our patients had no 
current or past notable dermatological 
problems, and more than half of the 
affected members of the family were 
males. 

Hereditary vitreoretinal diseases 
must also be considered in the differ- 
ential diagnosis. Wagner’s disease 
(Vogt’s membrane or hyaloid-retinal 
is characterized by 
fibrillary vitreous changes with vitreo- 
retinal adhesion, development of in- 
ner retinal surface membranes, and 
retinal degeneration." Patients with 
Wagner's disease, however, have nor- 
mal peripheral retinal vessels without 
neovascularization, 

Hirose et al in 1974 described 
snowflake degeneration in hereditary 
vitreoretinal degeneration, a condi- 
tion that also leads to retinal detach- 
ment. Transmission of this condition 
is by an autosomal dominant gene and 
involves extensive white with pres- 
sure, snowflake degeneration, and 
sheathing of vessels, No retinal neo- 
vascularization has been described. 


Nongenetic 
Differential Diagnoses 


The nongenetic differential diag- 
noses include retrolental fibropla- 
sia, + sareoidosis,^'' uveitis,“ and 
Eales’ disease," in which any neovas- 
eularization most commonly occurs in 
the peripheral fundus. 

Diabetes mellitus ean cause vaso- 
proliferative disease, vitreous hemor- 
rhage, and retinal detachment.” True 
sea fans in the periphery are not seen 
in diabetes, and the retinopathy of 
diabetes is more widespread. Further- 
more, none of the family members in 
our study had diabetes. 

Other diseases, such as the aortic 
arch disorders,;'?' branch vein occlu- 
sion, retinal telangiectasis (Coats' 
disease),/*"' radiation retinopathy,” 
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two-year period of eval- 
; mih, little change in 
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#etinaľperipheral neovas- 
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family, from the scattered vascular 
tufts to the end-stage phthisis. AI- 
though the disease is probably slowly 
progressive, it may not necessarily 
advance from one stage to the other. 
The genetic trait, like many domi- 
nantly transmitted- diseases, has a 
wide range of expression. 


Myron Yanoff, MD, of the Scheie Eye Insti- í 


tute: Philadelphia, provided an evaluation of the 
histepathology; Charles Chapman and Virginia 
Howard gave editorial comments; Muriel Mur- 
phy, Ramah Marshall, 


provided the photography for this investiga- 
tion. 
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£ . Fourteen patients with aberrant re- 
generation of the third cranial nerve were 
‘examined using. 'self-developing | photo- 


- sphincter in response to light, (2) sector 
. contractions. of the iris sphincter asso- 
< ciated with eye movements, and (3) an 
-abnormal pupillary unrest. The observa- 


after injury, fibers regenerate and sprout 
collateral branches that finally reach 


than those originally innervated. l 
A tarch Ophthaimol 96:1606-1 610, 1978) 


The phenomenon of aberrant re- 
A. generation of the third cranial 
nerve has intrigued neurologists and 
| phthalmologists for a century. Gow- 
rs’s' description of the lid retraction 
n downgaze was followed by a series 


iation, including that of Fuchs,’ Biel- 
chowsky, Bender, alone and with 
Iton, Es A aenbeie and Walsh.’ 


ted for publication Dec 6, 19. | 


TA 52242 (Dr Thompson). 


graphs, motion. pictures, and pupillogra- 
phy. These -pupillary phenomena. were 
. noted: (1) sector. contractions of the iris. 


= Hons strongly support the concept that 


‘muscles of the oculomotor group other — 


case reports and attempts at expla- 
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Ford et al? described the pupillary 
phenomenon known as the "pseudo 
Argyll Robertson pupil.” The contro- 


versy regarding the explanation of 


these various Bd, ocular-motor,. and 
pupil phenomena > has yet. to be 


resolved. 

This report documents new observa- 
tions of the innervation of the iris 
sphincter and diseusses the implica- 
tions of these findings regarding the 
pathophysiology of the condition. 


SUBJECTS AND METHODS 
Patients | 


We herein present only data on patients 
who were known to have a partial or 
complete third-nerve palsy and who subse- 
quently 
regeneration. 

Fourteen patients were studied (Table). 
Nine patients had an intraeranial aneu- 
rysm that caused a third-nerve palsy; three 
patients suffered trauma; one patient had 
an intracranial malignancy, which - was 
treated with radiation; and one p patient had 
a congenital oculomoter palsy. 


Method | 


The eye movements of each patient were 
documented with Polaroid pictures. Pic- 
tures were also taken of the eyes in the 


of Assessment 


^ primary position in darkness and in light 
and while attempting a near reaction. | 
Pupillography was Performs on. seven - 


patients. 


showed evidence of aberrant 


|. The Iris Sphincter 
in Aberrant Regeneration 


of the Third Nerve 


Jan 8. C. Czarnecki, FRCS(C), H. Stanley Thompson, MD 


All patients had motion pictures taken of UD 


both pupils at the slit lamp (Bolex 16-mm 
camera attached to a Zeiss slit lamp). The” 
slit beam was fully open with the light 
striking the iris tangentially. Each pupil 
was then filmed during alight reaction and 
a near reaction. The involved pupil was, in 


addition, filmed while both eyes looked up. ™ 
and down, and to the left and the right. The ^ 


best. motion pictures were obtained with — 
the involved eye attempting to look up and 
down alternately. Since this action resulted 
in little actual eye movement in most 
patients, the pupil remained in the center 
of the viewfinder. The VDRL and FTA- 
ABS tests were nonreactive in all 


patients. 


RESULTS 


The uninvolved pupil was normal in 


every patient. On the side of the oculo-. — em 


moter palsy, the residual dysfunction — 


was variable. One patient, whose only ie 
evidence of aberrant regeneration — 


was a pseudo von Graefe phenomenon, 


had completely normal pupillary fune- 28 
tion in both eyes. — | 


Seven patients. had sectorial con- 
traci tion of the iris sphincter on light 
reaction. (Table). Two other patients 
had à minimal sphincter contraction 
to light but not in a sectorial distribu- 


tion. In five patients, the involved 
: pupil showed no light reaction. 


Seven patients showed constriction 
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 wità eye movements. 
patient 3, a sector of 
ir az the 5-o'elock posi- 
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sad. Ir this same patient, 
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ove a failure of lic depres- 
dow maze following paralysis 
=- nerve, but he did not 

. this was regeneration. 
hod lid retraction on 
Fiches’ sign), not just lack 
iss, and he believed that 
ue to retrograde degenera- 
ages in the nucleus. Thus, 
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riserve aucleus. overlapped 
hog parts so that the 
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tient The sectors that. 


e five patients with 


pesition and accom- 


esdaced" unstable pupillary | 


latter were stimulated and unin- 
tended movements were obtained. 


 Bielschowsky* reported five similar — 


cases and, in analogy to Lipschitz's 
theory (1909) for the explanation of 
aberrant regeneration of the seventh | 
cranial nerve, suggested that misdi- 
rection of regenerating peripheral 
fibers explained the phenomenon. 
Bielschowsky also described pupillary 
constriction on adduction. 


Clinical Features of Patients | 


Origin of 

Patient Third-Nerve Palsy 

1 Aneurysm ; No 
2 / Aneurysm |^... No 
3 Aneurysm | No 
4 Congenital 
5 Aneurysm Yes 
6 Trauma 
7 Aneurysm 
8 Aneurysm 
9 Trauma 


Yes 


10 Aneurysm No 

11 Trauma 
... Aneurysm 
Aneurysm 


Yes (sectorial) 











Fig 1.—Segmental contractions of iris sphincter with eye movements (case 3) r 
patient showed different pattern of sectorial contractions with eye movement. 
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unavoidable following certain. inj 
ries, such as sectioning of the nerve. 


| Falton* eu 


Light Reaction. 


Yes (sectorial) 
Yes (sectorial). 


Yes (sectorial) 
Yes (sectorial) 


Yes (sectorial 
Yes (sectorial) 


Attempted Upgaze 


Primary Position 


Attempted Downgaze 
















The morphological changes ‘that: 
take place during degeneration of 
peripheral nerves had been well inves- 
tigated by Ramon y- Cajal.” -He 
believed that misdirection of regener- 
ating fibers in the nerve scar was 





Bender working alone and with 
thoroughly investigated 
this condition in monkeys and supple- 
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men ed the. ‘work with cli 
lender concluded that the obs 
ovements could be due to change 

the ganglion cell body, at th iub 
sear, or at the motor end-plate of the 
. muscle, and that probably all these 
areas were involved. However, most of 
his experimental evidence suggested 
that the chief cause of the synkinetic 
- phenomena was indiseriminate regen- 
eration of axis-cylinders. 

^. Ford and Woodhall” deseribed five 
cases and noted the pupillary abnor- 
-malities and their similarity to the 
Argyll Robertson pupil in that the 
pupils failed toreact tolight yet seemed 
to react to a near stimulus. 

. Wartenberg’ reviewed this entire 
area and listed 17 objections to the 
"misdireetion" theory, although he 
admitted that some of his 17 points 
were weak. He concluded that the 
lesion was a central one, which caused 
'release phenomenon," but he did 
ot deny the possibility of misdirected 
bers. He postulated a loss. of control 


flexor spasm,” such as that : seen with 
dal lesions. 
i reported à case of aberrant 
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D Fig 2. —Pupillogram. of patient with aberrant regeneration of left oculomotor nerve. Normal right eye 
|. shows no hippus in darkness, normal brisk light - -gaction followed by irregular physiologic pupillary 
t eye shows no pupillary reaction to light, and yet there is constant pupillary unrest in 
Rant which is not synchronous with hippus in normal eye. é 


Before injury 


3 Ciliary Ganglion 
Sensory (7 ee 


Fig 3.—Before injury. Petega light reaction. fibers synapse in ciliary Ganglion with | 
axons that then proceed along short. ciliary nerves to. supply their appropriate sectors of 







h postganglionic fiber A to 
supply sector A’ of iris sphincter. After injury to. preganglionic pathway, several things 
may happen. Fiber may escape damage altogether (fiber 1). Fiber may be completely 
| damaged and regeneration may 
occur (fibers 2 and Zb). Collateral sprout may grow from some other nerve fiber and stray 








into ciliary ganglion. if, for. example ber 4a came from nerve originally destined for 


inferior rectus, then. on downgate, segment D'of sphincter would contract. 
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ies could find. its way into ciliary ganglion and innervate segment of iris 
5 down: aze, these muscles. would relax as would segment of iris that 
o witw-themr However. another ‘segment of iris might contract when inferior 


tion theory was unsubstantiated and 
that to assume that the phenomenon 
was due to an “en masse” reaction in 
the nucleus, with loss of the specificity 
of the muscular innervation from a 
given nuclear cell group, was more 
reasonable. For example, a medial 
rectus group of cells no longer only 
supplied the medial rectus, but, due to 
spread of the impulse within the 
nucleus, also supplied other muscles 
innervated by that third nerve. 

Ohno and  Mukuno" reported 
sphineter hypersensitivity 


| _ third-nerve. palsy. 


mass could produce subelinical thi 


Sphincter to Light. —This indicates tha 
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innervated with the efferent fibers. of 
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to 2.595. 
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extraocular muscles regenerate 
patients with aberrant regeneration 
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Hepler: and Cantu, " Grayson 
and Soni?! reported on the : 
sequelae. of various catses of t 
nerve palsies and the incidence ; 
character of aberrant regeneration. 
Schatz and co-workers" reported 
four. interesting cases of “primary 
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thata slowly: growing intracavernot 
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the iris sphineter is no longer. com 
pletely innervated by efferent. dig t 
reaction fibers. This can occur one of 
two ways: D 

a. Part of the origin: ‘al abis 
innervation was spared et the time of. 
injury; 

b. The sphineter was totally dene 
vated, and some of its original i inner. 
vation has grown back (Fig 3). 
In either case, the end result is.an iris 








































the light reflex are. Half the patien | 


in our group had suck light reac- 
tions. 


2. Sector Contraction: of the Iris 
Sphincter With Eye Movement. —This 
phenomenon is strong evidence that, 


that initially innervated one of the 


pant of the pupil enda mig 













































3 ervated. the Superior rectus. might, 
fter regeneration, supply other mus- 


empt to contract the superior 
us (such as in looking up) would 
lt in contraction of the inferior 
sector, as well as any. other muscle 
plied | y the chaotieally regener- 
d axon(s). Also, should this patient 
mpt to look down, all the museles 
plied by- this regenerated axon 
vould relax, including the same infer- 
sector of iris sphincter (Fig 4). 
ince the injuries are presumably 
preganglionic, the new sprouting ax- 
ons may regenerate to the ciliary 
: anglion and connect with a postgan- 
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 glionie ei body or they may grow E 
-directly to the sphincter muscle itself. . 
-This regeneration is, of course, neces- 
x sarily chaotic, and any part of the 
-sphincter may contract when an 
attempt is made to contract any 
muscle supplied by the third nerve. 


3. *Hippus" Present in an Eye With 


No Light Reaction.-This finding is 


difficult to explain, since there is no 
efferent are of the pupillary light 
reaction. One of the possible explana- 
tions for the phenomenon is that 
axons originally irtended for the 
extraocular museles grow into the 
sphincter and thus cause continuous 


twitching of the sphincter as the eye 


attempts to maintain fixation, that is, 
an “over-flow” from the extraocular 
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Conclusion 


The. observation of the pupillary 
phenomena that oceur in aberrant 
regeneration of the third nerve sup- 
port the concept that fibers, following 
injury, regenerate or sprout collateral 
branches that grow any-which-way 
and terminate where they were not 
originally intended. It is not surpris- 
ing that these pupillary phenomena 
should occur, if misdirection 
occurs. 
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tients with a clinical ‘diagnosis 
-pcsed drusen of the optic 

head wers examined by computer- 
mography (CT). The relative x-ray 

ir tbeir nerve heads was 

signiticenity ^ Jerger than- in ‘controls, 
retlecting the: high: calcium content of 


werized tomography, and. 
detinition CT, therefore - 
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ated optie: ‘nerve head. 
* Buried. drusen re- 
cing cause of mistaken 


papiledema from ele- 


tate cranial pressure. Both con- 


eye asscciated with volu- 
i 7 demarcated optie 


ase "lar abnormalities, 
, cireulatory | distur- 
ense is „usually 
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younger patients, drusen frequently 
lie deep beneath the surface of the T 
elevated nerve head, where they 
cannot be directly identified by oph- - 


thalmoscopy. The presence of buried 


drusen is suggested by a: scalloped _ 


margin of the elevated optic nerve 


head, absence of an optic cup, early - 
branching of major retinal vessels, 


cireumpapillary ring reflexes, and an 
orderly radial arrangement of p peripa- 


pillary retinal nerve fiber bundles.'^ - 
Fluorescein fundus angiography and 


ultrasonography often offer addition- 
al diagnostic clues,’ but cases remain 
in which the presence of buried drusen 
cannot be proved until the drusen 


increase in size, and insidious atrophy . 


of overlying axons exposes them to 
view. 


In this report we show that drusen, . | 
because of their calcium content, ean - 


be positively identified by computer- 
ized tomography (CT). 


METHODS 


Two patients with exposed drusen, three - 
patients with buried drusen, and seven 
patients without clinical evidence of drus- - 
en, were examined neurologically and 
neuro-ophthalmologically. The appearance |. 
of their optic nerve heads was documented 
photographically at a nominal magnifica- 


tion of x15. 


All patients were studied by CT, in the i 


i ordinary and ‘the er 
Eis ordinary x mode | uses i 


nitión 


Es of 0. 75 x « 0. 75 5 mim) meet 


to center r the E nerve rece with 


rwr by manipilatión. of displa ye 
| Hem. full printouts, or both. | 


“FINDINGS 


E CT attenuation values 
| with. and without. druse 


selected for 1 fuller review. — " 


Exposed Drusen of | 
the Optic Nerve Heads 


A man (case 1) came 


ment of Ophthalmology 
_ Goteborg, Sweden, on r 
-for removal of corneal 
E During his first visit, a 
years, | 
were recorded. Visual acu : 
in the right eye, and 1.0 in the ef 
-at that time. During the follow 
years, vision in the right eye failed 
progressively. — — 5 s 


superficial papi la 


Át the age of. 6l, the 


-consulted a neurologist. beca 


headaches. xu headaches : were 
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ite at te tension, but us patient: Was 
rred to us for evaluation of hand- 
tion vision in the right eye. Acuity 
i the left eye was still 1.0. He had a 
'ominent. afferent pupillary defect 
"the right. eye, and pronounced 
d field defects bilaterally (Fig 


Prominent grape-like clusters of 
en were seen on both optic nerve 
eads, and there was pronounced 
onal - wasting of the peripapillary 
tinal nerve fiber layer, particularly 
zones corresponding with the 
tient's. visual field defeets (Fig 2). 
The results of the remainder of his 
) euro-ophthalmological examination 
re normal. 

he referring neurologist arranged 
ra CT examination to rule out the 
sibility of an intracranial tumor. 
| study showed no intracranial 
abnormalities, but midorbital sections 
showed larger than normal attenua- 
tion values in both optic nerve heads, 
already visible in the standard display 
ode (Fig 3, top). The measuring 
display mode. revealed a maximum 
attenuation. value of 85 units on the 
right, and 79 units on the left (Fig 3, | 
bottom). | 


Elevated Optic Nerve Heads 
With Buried Drusen 


E 17-year-old girl (case 3) consulted 
an ophthalmologist for frontal head- 
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| dics and vague blurring of vision in 
her right eye of three months' dura- 
‘tion. Bilateral “choked discs” were 
diagnosed, and she was referred to 


us. 

Neuro-ophthalmologic abnormali- . 
ties were limited to her ocular fundi. 
Both optic nerve heads were broad 
and elevated, but there was no hyper- 
emia, venous congestion, or hemor- 
rhage. Circumpapillary ring reflexes 
were prominent bilaterally. The peri- 
papillary retinal nerve fiber layer had 
normal details without a hint of 
edema. Skull films were normal. The 


| working diigrhecis- was | buried _drus- 


en. 

Follow-up IE on sral 
occasions during the next two months - 
showed ne sign of. change. The patient- 
then began to note photopsias pro- 
jected tọ the blindspot | area in the 

right visual field. Renewed examina- 
tion disclosed increased prominence of 
the right optic nerve head that was 
associated with a. deep peripapillary 
hemorrhage, and the formation of a 
row of small waxy exudates at the 
lower temporal disc margin (Fig 4). 
Except for a slight increase in the size 


Maximum Attenuation Values in Computerized Tomography of Optic Nerve 
Heads 


Condition of Optic 
Nerve-head 


Exposed drusen, atrophy 
‘Exposed drusen, atrophy 
Buried drusen 

Buried drusen 

Buried drusen 
Papilledema 

Severe atrophy 

Normal 


Ncrmal 
Normal 


Attenuation Values* - 


iudn-definiion. 
Mode 


Standard - 
Mode 





* Attenuation values are given in Hounsfield units. The differance between the. drusen group and 
the normal group is statistically significant (P < 0.04 in ordinary mode, P < 0.004 in high-definition — 


mode, using the Wilcoxon-Mann-Whitney test). 


F Pisis 


Fig 1.—Case 1. Visual field defects due to drusen of optic nerve head. 


f Computerized Tomography and Drusen—Frisén et al - | 

















Fig c —Case t. Right cptic disc. Note clusters of drusen. Lack of peripapillary radial 
Striafions and.aonermally distinct definition of retinal vessels suggest severe wasting of 
axons 


Fig 4.—Czse 3. Right eptic disc. Disc is abnormally prominent and surrounded by deep 
peripagill-ry hemorrhage. There are small waxy deposits in lower temporal border area. 
Norme ar pearance of retinal nerve fiber layer suggests anomaly rather than papillede- 
ma from raised mtracranial pressure. 


LP AY 





Fig 3.—Case 1. High-definition computer- 
ized tomogram of orbits. Top Ordinary 
display. Both optic nerve heads are lighter 
than normal (light picture indicates high 
attenuation). Bottom, Measurement dis- 
play mode shows that attenuation within 
both optic nerve heads exceeds 79 Houns- 
field units. 


Fig 5.—Case 3. High-definition computer- 
ized tomogram of orbits. Top, Ordinary 
display. Both optic nerve heads are lighter 
than normal. Bottom, Measurement dis- 
play mode shows that attenuation within 
both optic nerve-heads exceeds 100 
Hounsfield units. 
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of the right blindspot, no further 

abnormalities were found. There were 

no chorioretinal folds. The orderly 
arrangement of retinal. nerve fiber 
bundles was retained. — — 

A drusen-related deep nerve head 

hemorrhage* was thought to be the 

most likely explanation, but a neuro- 
logical consultation was obtained. No 
further abnormality was elieited, but 

-CT sean was suggested. This scan 

revealed normal intracranial condi- 

ions, but tomographie slices that 
included the optic nerve heads showed 
greater than normal amounts of at- 
tenuation (Fig 5, top). The maximum 
reading in the nerve-head area was 

118 units on the right, and 114 on the 

left (Fig 5, bottom). There was no 

dilation of the optic nerve sheaths. 

- In the following months, the right 
optic nerve head regressed to its orig- 
‘inal prominence. The photopsias and 
the waxy deposits disappeared. No 

` drusen became exposed during the 

. six-month observation period. 

COMMENT 

The CT picture reflects the relative 
x-ray absorption of tissues within a 
matrix of box-shaped volume ele- 
ments, so-called voxels.’ The level of 
absorption, or attenuation, within sin- 
gle voxels is defined in arbitrary 
Hounsfield units (HU). A pure air 
voxel is given an attenuation of 
—1,000 HU; a pure water voxel has an 
attenuation of 0 HU. Bone ranges up 
to +1,000 HU. Various tissues range 
between these reference values, most- 

ly in the —50 to +50 range. 
Maximum attenuation in normal 
optie nerve-heads ranges between 15 
and 68 HU. Papilledema from ele- 
vated intracranial pressure, and optic 
atrophy, fall within the same range 
(Table). The large range is presum- 
ably due to a combination of quantum 
_statistics and eye movements. The 
attenuation within a given voxel of 
immobile tissues has a standard devia- 
-tion of 3 to 4 HU in the ordinary mode, 
cand 10 HU in the high-definition 
. mode, due to variations in photon inci- 
dence on the detectors. The standard 
deviation will be larger in mobile 
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tissues of inhomogeneous attenuation, 
because the computed attenuation 


within a given voxel is averaged over 
both time and space. Eye movements | 


associated with blinking, for instance, 
will cause the optie nerve-head to 
move in and out of the tomographie 
plane during the period of measure- 
ment (60 seconds in our unit). 

The maximum aitenuation values 
within the optie nerve-heads of our 
drusen cases are clearly outside the 
normal range in the high definition 
mode (Table). This must have been the 
case also in the patient with giant 
drusen (astrocytic hamartoma) re- 
ported by Daily et al^ the only 
previous report of CT-imaging of 
drusen that we have been able to find 
in the literature. The high attenuation 
can be attributed to the high calcium 
content of drusen.** The values are 
still too low to reflect the true atten- 
uation of drusen, since none of our 
patients had drusen aggregates large 
enough to fill voxels completely. The 
role of the space-averaging effect 
mentioned is clearly shown by the 
larger attenuation obtained in the 
high definition CT mode (Table). It is 
likely that CT units with smaller voxel 
sizes would have produced still higher 
readings. Conversely, patients with 
smaller drusen aggregates should pro- 
duce lower readings. Diagnostic sensi- 
tivity is inversely related to voxel 
size. 

Although an abnormally large at- 
tenuation within a swollen nerve-head 
strongly suggests the presence of 
buried drusen, it is worthy of note 
that drusen do not confer immunity to 
papilledema from raised intracranial 
pressure (except in cases with a very 
severe loss of axons). The possibility 
of a combination of drusen and papil- 
ledema should always be considered. 
Important information in this regard 
can be obtained by examining the CT 
image of the retrebulbar optic nerve: 
distension of the optic nerve sheath 


. occurs when the intracranial pressure 


is raised.'^ A diagnosis of innocuous 
drusen by CT therefore demands an 
abnormally large attenuation within 
the optie nerve head in combination 


hd 


with a. normal appearance of the 
retrobulbar optie nerve. 
Extensive decumentatión has al- 


ready been made of the ways in which 


CT may assist in the diagnosis of 
many conditions that are associated 
with swollen optic discs, eg, optic 
nerve and optic nerve sheath tu- 
mors." The potential of this novel 
technique to reveal other intraorbital 
and intracranial lesions needs no 
comment here: that CT has revolution- 
ized many aspects of neuro-ophthal- 
mic diagnosis is already well known. 
It is of little surprise that CT, by 
virtue of its capacity to reveal buried 
drusen in the optic nerve head, 
extends also into ophthalmoscopic 
diagnostic domains. 
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.. While searching. for . 


ie CS, O'Brien Library, . 





ental Palsy of the Iris Sp 
. in Adie’s Syndrome 


H. Stanley Thompson, MD 


blind to the obvious sector palsies of 


the iris sphincter. 


. HIPPUS AND 
NEUROLOGIC DISEASE 
Nineteenth century neurologists 
and ophthalmologists were faseinated 


by hippus. They were sure that spon- - ing of the iris sphincter was norr 


taneous movements of the iris were a __ 
sign of neurologie disease, a kind of 


intraocular nystagmus or tremor.’ 
When these physicians looked closely 
at the pupil, it was hippus they were 
looking for. And so it was that 
Uhthoff; in 1890, noticed a back and 
forth movement of the pupillary 
margin in some patients with a "par- 
tial recovery from paralysis of the 
sphincter.” He called this finding "a 
kind of hippus." 

Münch,' in 1907, looked at hippus 
very closely. He noticed that, in 
normal pupils in dim light, the 
hippus-like movements became weak- 


er, and he could see that there were 


asynchronous contractions of differ- 
ent parts of the sphincter. One 
segment would contract and draw the 


iris stroma together at that point, 


while adjacent parts were stretched 


out; then, another part would contract. | 
. Münch estimated that the iris Sphine- à 


ter must be made up of 70 to 80 
separate motor units, each served by a 


separate nerve fiber. Ordinarily, these - 


“nerves ‘oud: fire. together and: CO 


mige Zuckungen") of the i iris sphincter 


 gists started to look for “vermiform 


was too late; no one wanted to il 
Physicians were tired of lookin 1 
























tract the pupil, but when. the sti; 
became very weak, each nerv 
only fire occasionally, and this 
firing could be seen as asynch 
twitching of the iris sphinet 
 Münch's mind, this segmental tw 


Was nothing | more than physio! og 
pupillary unrest carefully observed in 
dim. light. | : VE. 


| NEW PHRASE, NEW. WAT TENTION 


Not much attention : 
these observations- |. anoti 
catchy phrase came. Ns go In 191 
Sattler: described - a young. woman 
who, after a severe. case of the flu, 
noticed that her near vision was bl ir- 


ophthalmoplegia with almost. no o ligh 
reaction. But when examined with the 
new binocular - corneal |  microscop: ; 
worm-like contractions (“wurmfér- 


could be seen, especially temporally 
Julius | Hirschberg gave. the phrase 
some authority by using it in the. title 
of a brief case report. Ophthalmolo 
movements" of f the i iris. W 


ments; back] in “OT I deeri bal. 


















































E 30 30. 40 BO: 80. 70. Bo. 
Amount of Sphincter Pal Sy om). 


g. 4. Amount. “of. segmental paley of 
sphincter in 109 eyes with Adie's pupil. 
Notice that 12 eyes showed no. ‘reaction to 
light whatever. (10096. sphincter: palsy). 
These were Adie' s pupils in which regional - 


half 9f ‘sphincter was paralyzed. 


ippus " because it never seemed to add 
ny new clinical information. On the 
ere was a fresh kind of 
8 movement to look for,a 


movement of. part: of the iris, which 
was a ‘much more. interesting kind of 


eal. 


Arnold Lowenstein, 7 in: 1917, saw a 








The patient was a prisoner cof war 
with a recurrent migrainous right 
oculomotor palsy. There were vermi- 
form movements of the temporal half 
f the sphincter; the nasal half didn't 
-do much of anything. In the next few 
onths, Lówenstein found about one 
ase a month, all in young women.* He 
lescribed the activity of the iris very 
dearly: | ‘there were parts of the 
sphincter that still reacted to light, 
„and these sections showed | definite 
: "aecordion-like" contractions. The em- 

phasis was all on these strange vermi- 





ntion- was paid to what, to me, is 
iost striking observation, ie, that 
here were segments of these sphine- 

















 hippus and vermiform mover 


sphincter palsy - ‘could not be. demon- | 
strated. In most Adie’ s. pupils, more than | 


soncertina like” back and forth | 


ingvestient, and. was s reati petiole? ! 


change. 


patient who showed the phenomenon. 7 


n movements, and very little 


that failed to react to light. So 
ful was this catch. phrase, that 
Guist in 1922 wrote a brief 
review of vermiform contractions of i 
the iris, he spent most of his time 
drawing analogies, albeit appropriate. E: 
-and justifiable analogies, between v : jork cini 9. “his di 
jents, t 
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Fig 2.—Distribution of changes in sphincter palsy on follow-up examination. In 37 Adie's , 
eyes, detailed examination of sphincter was recorded on more than one visit. Eight eyes” 
apparently improved; ten remained same; 19 suffered further segmental loss of sphincter 
function. Therefore, ‘at least one third of these Adie’s pupils, when watched carefully, 


showed loss of light reaction in additional segments, while others showed little or no 
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Mean Percentage of Sphincter 


. No. of Eyes Still Reacting to Light 





Table 2.—Appearance of the Iris in Adie's Syndrome 






in Denervated Sector of iris 

The sphincter does not contract tc light, 
but is passively pulled in by the other 
(working) segments, and may actually 
seem to spread out. 

The sphincter appears normal; it is not 

thinned or atrophic. 

The sphincter often contracts to near 
vision in segments that do not react to 
light, and is supersensitive to 
cholinergic drugs. 

The curve of the pupillary margin tends 

to be flatter (have a longer radius) than 

in the active sectors. | 

At the pupillary margin the stroma seems 
spread out and thin. in a lightly 
pigmented iris, this sector may take on 
a purplish tinge because the sphincter 
muscle can be seen through the: 
stroma. 

. The radial lines are lax and wavy i in the 

iris periphery. 

7 in the pupillary zane and collarette, the 

‘radial markings of the stroma tead to 

_ Stream away from the paretic area. 


z g The pupillary ruff is thin, linear, atrophic, 
and may be absent. 


* contracts to light, and 
ac puoifary unrest may be 
ese-ssoments as. 
contractions.” | 
when visible in a lightly 
= re ian normal 

































( Ec: r (haws 1 a | shorter radius) 
hands ; = pasetiz sector. - 



























i ament e pithelium “at the 
won ghe pupillary ruff) is 
ais tt "Ck, bunched, and 











Many of these features are obscured in 
dark eyes with a lot of stromal pigment. 





$ Piga 4. Distribution of segment: 


i and completely neglected the de 
.. palsies of the sphincter, that he and 
| others hi d so clearly observed. 







- J mover helpful, so it was no longe 
^ popular subject. Soon, al a 


l line in the textbooks : saying th: 


. Adie’s 


| | Thiel' 8 atlas, ie 


nothing more than physiologie p 
| yd unrest t (or hippus) i in the p 
th Et 





sphincter i in some 109. eyes asin 
example, sphinoter function was 
at 1 o'clock position in 92*6 of left ye 
in 65% of right eyes. There is no 
tendency to involve one quadrant: mo 
than another. 


































popularized the sy! 1 
| drome that 1 ow bears his name, and it 
was soon noticed that these patients 
showed vermiform pmoverents 3 of the 













pi 













| movements hádn not t proved: ES 













of vermiform movement ; WAS : 







could expect to see the phenomen 
Adie’s tonic pupils. 1? In the mean 
a readily reeognizable drawing o 
iris, showing E regional 
sphincter. pilsy, was | reproduced. in 















In my. opinion, Munck Was right, : 
and. vermiform contractions were 


















is pedis a dn 
catch. h pittance : 

























bathi, Wille ipe. What. was ab- 
normal in patients with vermiform 
movements: Was that part of the. 
sphineter was paralyzed, and there- : 
fore physiologic hippus could be seen: 
only in the other (working) parts of- 
the. pon : 


"nen: years ago, os I first s n 3 
to look for vermiform movements of: 
the sphincter in Adie's syndrome, I. 
found it to be a disappointing. sign 
that was neither consistent nor con 
vincing. However, I was greatly 
struck by the segm ental palsy of parts 
of the iris sphincter that seemed to be 
present in almost every case. . 

To see this phenomenon, magnifica- 
tion is needed, but the biomicroscoy 
should not be used as a slit lam} 
beam should be opened vide, 
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E de REN in from is 
o hgbts up all the iris 
irsensity should be turned 
the patient can tolerate 

y pike is best turned on 














































Hows seea in | Ade 8 quit 
are large sectors of the 
of a to zontract to light, 
rye m in passively by adja- 







mavsents with Adie’s syn- 

i anon «rnied in this way during 
"^ the last ter yrs. a sector palsy of the 
^c sphimcter war present in every Adie's 
t. hac any remaining light 
. 299 Adie's pupils from 
jes G^ 122 patients, the iris 
sa carefully studied and a 

t of tke segments that 
ligFt. Figure 1 shows 
e spaineter was dener- 









ex affeeted eyes were 
t more than one occasion. 
.. the lecation and extent 
rmertal palsies were record- 
: ow-up examinations were 
* periods varying from one 
"e years. There was a 
&encv to lose more 
“ction with the passage of 










A sphincter : still wired up 
xeflex is plotted against 


. It is only in Adie's 
ively recent onset that 
' be feund i in which more 
7 ipo muscle is still reacting 


ii Vcl 36, Sept 1978 





Set ps Acie’s s pupils A, d woman. de is not round; sphincter contracts in EI o clock to s o FOCK area; 


to light. The distribution of the sector 


palsy in these 109 pupils was analyzed 
to see if there was a tendeney to 

involve any one quadrant more than _ 
another. Figure 4 shows, for each . 
clock-hour position, the percentage of 
the sphincters that showed impaired 
function at that location. There is no- 


clear tendency to involve one quad- 
rant more than another. | 

The small but definite further loss 
of sphincter function that occurs with 
the passage of time (Fig 2 and 3) does 
not seem to affect one quadrant of the 
sphincter more than another." 

The extent to which the sphincter is 
involved does not seem to be related to 
the sex of the patient, the side 
involved, whether one or both eyes are 
involved, or to the amount of tendon 
areflexia (Table 1). 

Interestingly, the near reaction of 


the tonic pupil is often segmental and - 


frequently involves sectors of the 
sphincter that do not respond to light. 
In a few patients, a search was made 
for the Westphal-Piltz phenomenon of 
pupil constriction with forced lid 
closure, and the effort at lid closure 
produced a segmental contraction of 


the sphincter identical to the near 


contraction in that patient. 

There were a few patients with a 
small residual light reaction in only 
one clock-hour position of the sphine- 
ter and appropriate puckering of the 
stroma in that segment. A year later, 
the last twitch of light reaction had 
gone but the segmental puckering 
remained, as if a contracture had 
formed in the stroma. 

The appearance of the iris in Adie’s 
syndrome is quite characteristic; it is 
summarized in Table 2 and illustrated 
in Fig 5. 





et and it du peus 
: several 
< those shown. "xad 


several mechanisms at work: (a) The . 


of the short ciliary nerves as they ID 


the sphincter. 


ganglion or the short eitfary nerves. 


sphincter to contract with a weak cho- — 


segment. of muscle must have been x 


ciliary nerves are interrupted from . 


COMMENT - : 
Segmental palsy of th 













other conditions includi 





| - Blunt injury to the globe can immo- 
bilize the iris. There are probably 






sphincter itself, though not visibly - 
torn, may be mechanically "stunned" . 
so that it does not. respond even. to. 
pilocarpine. (b) The terminal branches - 



























cross the iris root may be torn as the 
chamber angle i is recessed; or, within. 
the iris, they may be separated from - 
(c) A retrobulbar . 
hemorrhage may damage the ciliary — 


After a blunt injury. when the . 
dilated pupil begins to recover its light 
reaction, a clear segmental immobility . 
of the sphincter can often be seen. If .. 
this sector is the only part of the | 












solution (eg, 0.1% pilocarpine 
hydrochloride), the segment must 
have be en denervated. But if, as 
stronger pilocarpine sclutions - are 
used, all. of the sphineter contracts 
except for the immobile segment, that . 





damaged. 
Postganglionic Denervation 


When the ciliary ganglion or short 2 


causes other than Adie's syndrom 
(chicken pox, orbital injury 3 
neuropathy, ineluding diabetic. neus 


Adie’s Syndrome—Thompson . 461 : 




















dosi. ad argon i lager ablation of 
the choroid), clear sector palsies of the 
Sphincter are produced, as would be 
Ce 





Preganglionic Third. Nerve 


" dn its course from the midbrain to 
the orbit, the third nerve may be 
damaged (eg, by an aneurysm) and 
thus produce a partial failure of the 
light reaction. In some of these cases, 
the reaction of the entire sphincter is 
impaired and it is not possible to say 
that one quadrant is paraly: 

E toan another; ; However, , 











vey iris s sphincter. | This seeds S th na A 
the a eea d fibers, 3 










































the case, there must be pim ped 

rborization. and "lateral spread" of 
| the impulses among the ganglion cells - 
of the. ciliary ganglion. Why there 

should be a segmental deficit in some 

‘eases of partial sphincter palsy, and 
not in others is not known. 

— tis interesting that in. these cases 

-of segmental palsy that are due to an 
acute preganglionic lesion, ist 
` tions of the stroma listed in Table 2 
cannot usually be seen, so that it is 
diffieult to prediet from the appear- 
ance of the iris which segment will 
reaet to light. This is not just because 
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— Augenheilkd 62:818-8: 


the. difas 4 is fresh: an acute ‘Adie’ . 
pupil that is seen during its first week 
definite ‘stromal 


will show very 
streaming. The difference in the 
appearance of the iris in pregang- 


lionic and postganglionic lesions: may — 


be because. denervation produces a 
more complete loss of tone in the 
affected segments than does decen- 
tralization. 


Aberrant Regeneration | 
of the Third Nerve 


Segmental contractions to light are 


Sometimes seen in the iris sphincter in 
es patients with aberrant regeneration 


of the oeulomotor nerve.” Whether 


- these are the same patients in whom a 
- sector contraction was seen when the 
. partial third nerve palsy first devel- 
ope 





1, or whether it is even the same 


agments that are involved is not 
nown. The pieture is complicated by 


misdirected regrewth of the nerve 


fibers. 


Midbrain Oculomotor Involvement 


Selhorst et al” described a case of 
“midbrain corectepia” and suggested 
that there may be a topographic 
representation of each clock-hour po- 
sition of the iris sphincter in the Edin- 
ger-Westphal nucleus. This now seems 
quite likely in view of the evidence for 
topographic sphincter representation 
in the oculometor nerve, If the axons 
are focal, the neurons from which they 
originate must be too, 

Stimulation studies in the area of 
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the Edinger-Westphal nucleus in pri- 


mates have demonstrated an apparent 
anatomie separation of the neurons 
serving the pupil from those serving 
aecommodation," but the details of 
regional sphineter activity Were not 


Observed. 


Supranuclear involvement 


Patients have been seen in this 
clinic with Parinaud's syndrome and. ^. = 


with a clear segmental palsy and light - 


near dissociation of both pupils. But hee, 
these have all been patients with — 
severe eraniocerebral trauma followed... 


by many weeks of coma. In these 
patients, both oculomotor nerves may 
have been damaged. So far, patients _ 
with Parinaud's syndrome that is due . 
to pinealoma have not shown a 
segmental palsy of the light reac- 
tion. 
Conclusion . 
Segmental palsy of the iris sphinc- 


ter is not a sine qua non indicator of . = 
postganglionic parasympathetic den- © 
ervation of the eye, nor is it pathogno- ==. 


monic. But segmental palsy should not 
be dismissed 
untrustworthy sign just because it ean 


also be found in preganglionic lesions. z om 
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. a nan fem of ocular albinism, auto- 
mal rece vely inherited ocular albi- 


a o maies from five unre- 
lated Caucasian kindreds. Affected pa- 
tients have the impaired vision, transiu- 
Y — cent irides, sengerital aystagmus, photo- 
eS cenit allblnetic: fu ndi with Dep ess of 
















tri oiod as añ autosomal 


cea ive trait, with temales affected as __ 


Jy es mies. Obligate heterozygotes 

t ack the ocular abnormalities 
in females heterozygous 
" end hairbulb biopsy 
"eal any abnormali- 


id hemizygous for XOA. 
3 f this: disorder is impere- 
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A New Form of Ocular Albinism - 
Affecting Females as Severely as Males 


Francis E. O’Donnell, Jr, MD; Richard A. King, 1 MD, PhD; 
W. Richard Green, MD; Carl J. Witkop, Jr, DDS t E 


he classical form of ocular albi- . 

nism that was first described by — 
Nettleship’ is inherited as an X-linked _ 
disorder, ie, X-linked ocular albinism - 


of Nettleship (XOAN), in which 
affected males have subnormal visual 
acuity, translucent irides, congenital 
nystagmus, photophobia, 
mentation of the fundus with hypo- 
plasia of the fovea, and a high inci- 


dence of strabismus. Females hetero- 


zygous for XOAN are usually asymp- 
tomatic, but careful examination may 
disclose a pigmentary mosaicism that 
is eompatible with a lyonization 
effect,’ such as partial translucency of 
the iris and areas of hypopigmenta- 


tion of the retinal pigment epithe- 


lium.’ | 
Another form of ocular albinism 
that is common among inhabitants of 


the Aland Islands in the Gulf of Both- 


nia has been described as an X-linked 
inherited trait by Forsius and Eriks- 


son* (XOAF) and is thought to differ 


from the classical XOA described by 
Nettleship. The Aland Island disease 
is associated with a variable dyschro- 


matopsia of a protanomalous type. 


and female obligate heterozygotes are 
reported not to have a mosaic pigment 
pattern in the fundus. Linkage studies 


suggest that XOAN and XOAF are 





br or ied linked. 


hypopig- | 


congenital hypopi gmented - macules 


l sian. female in a fami 
| history of the disorder 


might represent & “sev. 
carrier of XOA, since, theoretica 
occasional heterozygous 
- demonstrate. the trai | 
severely as hemizygous males"? be- 


albinism. (OCA), patient 


-Ocular e e = 





















i me vx eye. | poda 
with XOAN have 

























males - affected . 


and patches on the trunk." However 

all affected males and obligate hetero- 

zygous females have had giant abnor- 

mal pigment granules in the epider- 

mis. and dermis. of. telinienlly normal 
7 There has been at le 

of ocular albinism affec 


suggested that this | 


cause of lyonization. Al ternatively, 
autosomal inheritance could not. be: 
excluded. P : 


During a study buds Be 


kindreds were encountered wh 
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| | . Fig 2.- Kindred B. 
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Fig 3.—Kindred C. -— o. propositus. Fig 4.—Kindred D. Arrow indicates propositus. 


l adat albinism that was not compati- tives were examined. ophthalmologically, eyes with age, for tanning ability, presence 
ble clinically, biochemically, or ultra- physically, and with laboratory tests, of pigmented nevi and freckles, and for 
structurally with any known type of particularly for features of the various evidence of a bleeding diathesis and infee- 
CA Furt er, the inheritance pat- types of OCA and XOA. E tions. Laboratory tests included the hair- 
E : | | . The ophthalmologic examination in- bulb incubation test of Kugelman and van 
cluded routine eve examination, Goldmann ^ Scott," ultrastructure of hairbulb melano- 
E T visual field tes iS, pet grediéht à deter- somes and melanocytes,” platelet aggrega- 
P. vort | tion or ultrastrueture,* microassay for 
tyrosinase activity," fluorescence miero- - 


| seopy at T urinaty yea for ceroid-li 
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CO Normal 
B" ocular Albinism 


x Examined 


- Deceased 


Fg 5—K ces E. Arrow indicates propos- 
itus. e 


rism. Thes was no known consan- 
guinity between the parents of the 
ealfected sitships. The females in 
tiese larireds were as severely 
affected as were the males (Fig 6 to 8, 
Tabla. 

The Tabe summarizes the perti- 
rent eliricx end laboratory findings. 
£]l patient sad decreased visual acui- 
ty that mrg-c from 20/100 to 20/400, 
t-ansiueen- rides, congenital nystag- 
mus. photerhobia, red reflexes, and 
srabisnmic. The biomicroscopic exam- 
iaation ws umremarxable. 

Al patients were lightly pigmented 
az birtk with bland or platinum- 
colored seaip hair. Patient CIII-2 was 
so lightl7 pigmented at birth that she 
was Clagmmsed as an oculocutaneous 
a birc. Snartiy after birth and as each 
patient sr= older, carker scalp hair 
deveeped Fig 6, left). Some patients 
tanned &;gh-i», but most burned easi- 
lv on exposur to sunlight. All patients 
had vigmectted nev: or freckles. 

Al patients had some pigment in 
tae 3ost2r or pole, especially at the 
macula (F 7 ard 8). Patient DIII-2 
had a flat, s;ghtly pigmented choroi- 
dal revus ht was 1 disc-diameter in 
sze. Patests BIII-5 and BIII-6 had 
s-rezks ef choroidal pigment visible in 
tae perith=ry. None of the patients, 
however ład normal hyperpigmenta- 
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Fig 7.—Foveal area of left eye of patient D 
Ill-2. Prominent cilioretinal artery passes 
through superior portion of fovea. There is 
no foveal reflex and no area of hyperpig- 
mentation marking presumed foveal area. 
There are several drusen in foveal area. 


tion at the fovea, appreciable foveal 
reflex, or normal wreathing of the 
retinal vessels around the fovea. 
Light and electron microscopic ex- 
amination was made of serially sec- 
tioned skin and biopsy specimens of 
all patients except BIII-5 and EII-2, 
who had only hairbulb specimens 
examined. Biopsy specimens of either 
skin or hairbulb failed to demonstrate 
giant pigment granules on serial light 
or transmission electron mieroscopy 
as are found in XOAN. Hairbulbs, of 
all patients, which were incubated in 
80 mg of tyrosine in 100 ml of 0.1N 
phosphate buffer (pH 6.8), showed 








Fig 6.—Left, Patient D III-2. She has natu- 
rally dark-brown scalp hair and lightly 
pigmented face. Eyebrows end cilia have 
been cosmetically darkened. Right, 
Marked iris transillumination demon- 
strated in patient D IIl-2 using fiber-optic 
probe applied to sclera. 





Fig 8.—Area slight'y tempora’ to presumed 
foveal area of left eye of patient D III-2; no 
appreciable pigment in retina! pigment 
epithelium and choroid. 


increased pigmentation. Hairbulbs 
that were assayed for tyrosinase 
activity showed values within the 
range that has been found for normal 
subjects of comparable hair color." 
Ultrastructural features of the mela- 
nosomes of skin and hairbulb melano- 
cytes showed premelanosomes and 
melanosomes that were similar to 
those of unaffected patients with 
similar hair color. No platelet, melano- 
some, or urinary abnormality was 
found. The clinical and laboratory 
features of the patients were unlike 
any previously described form of 
oculocutaneous or ocular albinism. 
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EI “Present Skin Present Scalp OR Iris Corrected Visual 
__ Patient hoe yr/Sex- ` Pigmentation Hair Color iris Color Transillumination Acuity (OD, OS) ie 
| Alk4  . 21/M Tans slightly - Light brown _ Very light brown l Marked 20/400, 20/200 — 
|] AHS —  20/F Lightly pigmented, Light brown Very light brown ^ Marked 20/ 400, 20/400 — 
ee |^ wort tan TEN EU eee we M | | 8 
| Aura — — F ‘Lightly pigmented, Light brown Very light brown Marked 20/400, 20/ 400 
OPE . .wonttan | E MAU AES | 
- BH 29/F — Lightly pigmented, Brunette Blue — Marked - 20/140, 20/100 
T x MT - . onttan | DNE | "ue 
. BHES ` 27/F Tans slightly Brunette _Light blue Marked 20/100, 20/100 
BHES. | 20/M . fans slightly Brunette Light blue - Moderate —— 20/140, 20/100 — . 
Cie 50/F . Lightly pigmented Dark brown Hazel Moderate 20/200,20/200 | ^ 
PORTS : and very easily sunburned. | v : 
-D HE2 35/F Lightly pigmented Dark brown Light blue Marked 20/ 400, 20/ 300 
E | ___ and very easily sunburned | com 
E ee 28/F Lightly pigmented, Dark brown Light brown | Moderate 20/400, 20/140 
| wont tan | e 


COMMENT 
Presence of Abnormal 
Melanosomes 
> Previous studies of extensive 
kindreds with XOAN have shown that 
both affected males hemizygous for 
.XOAN and females who are obligate 


have abnormal giant melanosomes in 


skin’* and hairbulb melanocytes (un- 


published data). The presence of these 
.. abnormal melansomes has not been 
*. observed in any of the known types of 
OCA, but the granules do occur in café 

au lait spots on some patients with 
neurofibromatosis,5 and they have 


been observed to occur in at least one 
patient with Albright's syndrome. s 


They also have been observed in the 
= cutaneous lesions of persons with 

nevus spilus," generalized lenti- 
gines,” xeroderma pigmentosum," 
‘and in one patient with diffuse 
-melanosis secondary to metastatic 
-melanoma.'* Giant granules may also 
-oceur in the clinically normal skin of 
patients with xeroderma pigmento- 
Sum," neurofibromatosis,* and Ché- 
‘diak-Higashi disease." However, in 
the latter condition, the ultrastructu- 
! ral apperance differs from the gran- 



















mot known whether patients with 


melanosomes. 





= cartiers: (heterozygotes) for XOAN | 


 somal recessively 


-ules seen in XOAN. Thus, in the _ 
absence of evidence that a patient has - 
‘these inherited disorders, the pres- 
nce of giant abnormal melanosomes 
n clinically: normal skin or hairbulbs 
of patients with ocular albinism 
: confirms the diagnosis of XOAN. Itis | 


"vision tests 


-XOAF* have alterations in skin orhair 
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Autosomal Recessively 

Inherited Ocular Albinism 
The clinical, biochemical, and ultra- 
structural features of the patients 
examined in this study ruled out any 
known type of OCA. The absence of 
melanosome alterations in skin and 
hairbulb melanocytes, the clinical evi- 
dence that females were affected as 


severely as males. the absence of 


ocular abnormalities in the parents of 


affected children, and the absence of 


affected relatives other than siblings 
of the propositi are evidence that the 
disorder is best explained as an auto- 
3 inherited ocular 
albinism (AROA). Since patients CHI- 
2, DIII-2, anc EII-2 did not have 
affected siblings, we cannot exclude 
the possibility that they represent 
new autosomal mutations with domi- 
nant expression. 

The results of the electrophysiologi- 
eal and eolor visicn testing do not 
serve to differentiate this form of 
ocular albinism from XOAN. The 
mildly subnormal seotopic ERG in 
three of the cases of AROA was prob- 
ably due to the patients’ myopia. 





Although some males with XOAN 


have had supernormal scotopic ERG 
responses? and supernormal EOG 
ratio," all eight X-linked ocular albi- 


nos of the Nettleship type that we 
have tested!" have had normal re- 


sponses to both of these tests. Color 
of XOAN have not 
revealed any characteristic defect.^* 
Several of the oeular albinos in this 
study have a mild generalized. cuta- 


neous pigmentary dilution similar to 








ux 


Autosomal Recessive Ocular Albinism. 





A * For the color vision test, patients A 111-4, A lHi-5, and A IH-8 were tested with the D-15 panel: patients C ill-2 and D III-2 were tested with the 100-hue | | 
panels. EOG indicates electro-oculogram; ERG indicates electroretinogram. 


that occurring in some X-linked ocular. . ^ 


albinos. None of the patients with. SEN 


AROA had the congenital hypopig- 
mented macules that are seen in some 
patients with XOAN. Since there is 
clinical evidence of cutaneous pigmen- 
tary dilution in both XOAN and 
AROA, and histopathologic evidence 
of deranged cutaneous melanogenesis 


in XOAN, one might wonder whether. - 


it is accurate to refer to these oculocu- 
taneous conditions as ocular albinism. 
We prefer this designation because it 


emphasizes the clinical appearance of 


these patients: cursory examination of 
the hair and skin does not suggest a 
diagnosis of a generalized albinism, 
anc yet these patients have the ocular 
findings typical of albinism. 


Eye vs Skin Affection 


Why is the eye so much more 
severely affected than the skin in 
these forms of OA? Several of these 
patients gave a history of being 


extremely lightly pigmented at birth. = 
patient CIII-2 was | 


For example, ) 
misdiagnosed as having typical oculo-. 
eutaneous albinism. We 


wonder: 





whether the defect in melanogenesis _ : 


in all types of "ocular" albinism may | 
be more severe in early life, with 


improvement of the defect with age. 


Since ordinary melanogenesis in the 
retinal pigment epithelium is con- 
cluded shortly. after birth, the pig- - 
ment. epithelium - "would not be ex- 
pected to benefit from any subse- 
quent improvements in melanogene- 
sis. 
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T Normal, Ou 


' X9AN, the diagnosis 
striet!* a clinical diagno- 
at this stage we may be 
DEF several T 
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Normal, OU 


Normal, OU 


Farnsworth-Munsell Skin & Hairbulb 
Color Vision Melanosomes 
Normal Normal 
Normal Normal 
Normal Normal 
Normal 
Normal 
oer Normal 
Very mild Normal 
blue-yellow defect 5 
Very mild red-green Normal 
defect. 
Normal 
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eA retrospective study ot 5T patients 
with retrobulbar neuritis (RBN) was car- 
ed out with a new test of contrast sensi- 
tivity that utilizes. printed sinusoidal grat- 
ings. For 21 patients suffering from multi- 


detected in 18 “affected” eyes and 12 
)pi rently unaffected eyes. For the 36 
pa ents" with RBN, abnormalities - were 


iN ie test. showed bilateral. impair- 






















; de and Dn for the grating mpl, alone. - 


p neuritis (RBN), considerable re- 
:eovery follows the acute onset, electro- 
physiological tests of visual function, 
partieularly the response evoked by 
patterns (the VER) provide indica- 
ions that at least one defect as- 





-delay in the appearance of the cortical 
i potential, and it has also been shown 


eychophysical experiments.* BE dt has 













pues for publication. Dee 22, 197. NA 


^ Tstanbol, Türkey.- | 
Reprint requests to TNI E of Ophth 
‘mology, New York University Medical Ce er, 
550 First Ave, New York, NY: x 

: Arden). | : 













e sclerosis, - visual abnormality was 


etected in. 29. In seven of these cases, 


ned [t0 be i a. 


_ (Arch Ophthalmol 96:1626-1629, Serm | 


: Aronen in cases of eabar | 


sociated with  demyelinization per- 
sists. 7 The abnormality detected is a 


‘that such delays can be detected in 


rom the Electrodiagnostie. Clinie; Moorfields - 
spital, ‘London. Dr Arden is now with the — 
nent. of Ophthalmology, New York Uni - 
ic Hp Dr Bead is now - 
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been shown that small islands of 


abnormal retina, from which a de- 
layed sensation develops, are sur- 
rounded by unaffeeted areas, in the 
absence of any scotemata. 

Since the sensitivity of the visual 
system to contrast depends on the 
integration of information over con- 
siderable retinal areas,’ it seems 


likely that in RBN, this function 
would 


also be abnormal; and, in 
patients suffering from multiple scle- 


^ rosis (MS), losses of contrast sensitivi- 
- _ ty oceur in persons who have no appar- 
ent visual loss.“ Contrast sensitivity 


is usually measured by patterns gen- 
erated on the face of an oscilloscope. 
One of us (G.B.A.) has developed a 
simpler technique, suited to clinical 
purposes, which uses gratings printed 
onto plasticized sheets of paper. In 
testing the efficiency of paper grat- 
ings, analysis of recovered RBN 
seemed a promising condition to 
investigate. At the time, we were 
unaware of any previous study,'* but 
our work differs from the paper cited, 
in that Regan et al tested visual func- 
tion in patients with MS, while we 
were concerned with patients having 
RBN, with minimal visual loss, since 
we were testing a clinical method 
rather than investigating pathological 
processes. The results of the two 


investigations are, however, compara- 
ble, and both show that measurements 
. of contrast sensitivity reveal visual 
- loss in patients whose visual acuity 
and other visual functions appear to | 
be normal by standard clinieal tests. 


. METHODS 
Contrast Sensitivity . 





been described in detail elsewhere." The 
book contained six test plates. Hach 
consisted of a sinusoidal grating of a si ngle | 
spatial frequency. With the book viewed at — 
the standard distance, the gratings sub- - 
tended 0.2, 0.4, 0.8, 1.6, 3.2, and 6.4 diei. 7 
per degree of visual angle, respectively. In 
each plate, the contrast of the grating 
varied continuously in a direction pagallel 
to the long axis of the grating bars. The 
contrast changed by 0.08 log units per 
centimeter, over an extent of 22 cm. 

To use the plate, the tester covers all but 
the lowest contrast portion with a piece of * 
gray card, exposing only that part where 
the contrast is below threshold, ie, the plate 
appears to be a uniform gray. The tester 
then withdraws the card slowly, exposing 
portions of the plate with a progressively 
increasing contrast. At a certain point, the 
patient begins to see that a grating is 
present, and this point is read from a scale 
(1 to 20) printed at the side of the plate. 
The contrast on the plates was roughly 
adjusted to compensate for the change in 
contrast sensitivity with spatial frequen- 
ey," 

Normal observers see the pattern begin- . 
ning about two thirds of the way to half- . 
way down the plate, a scale reading of 8 to 
11, while a person with reduced contrast 
sensitivity has a threshold corresponding 
to a higher number (14 or 15). The readings 
for all six plates were added to give a ` 
"score," and this is used to assess whether _ 
vision was abnormal. The summing proce- 
dure improves the discrimination of the 


test, since it minimizes the effect of inat- C 


tention on the. patient's part when he or she 
is viewing any one of the plates. Each eye. 


is tested separately. The average normal | 


result. depends to a small extent on the. 
tester, since his instructions to the patient 
and his personality. determine how the 


patient sets his threshold criterion. Using 
"IM the method described, it is: possible to test 
E pueros both the patient's eyes in four tọ six 
The grating book used in this trial has = 


minutes. 
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RESULTS | unaffected; oniy nine gave resul 
| i the normal nge resu 
Fifty-seven patients were included 


in the trial. The onset of the first wlio found that in n 20 br png 


attack of RBN was between 14 years with MS, without known 
and 6 months prior to examination. On — involvement, there were abno 
recall, 21 patients were found to be results for eens | tests, | 
suffering from MS, either "probably" - y 
(10 patients) or "possibly" (11. pa- . 
tients). This last group includes | 
patients with a history of repeated ote 
attacks of RBN in both eyes, and/or- _ 
reports of sensory or motor distur- evidente that there had been bilateral 
bances of more than a few hours’ — attacks of pd | 
duration, without any clinical signs. À 

These 21 patients had abnormal 
grating tests. In the affected eye, the | 
average score was 104 (SE, 5.65). In grating tests were ab 
the unaffected eyes, the average score: in seven, the diagnos 
was 83 (SE, 3.33). Only three eyes, of. based on the fact that the 
patients that had suffered attacks of ^ affected eye was more 
RBN, gave results in the normal - greater than in the n 
range, and of the eyes thought to be — other indications, thea 


*— . —e Normal Results From Previous. Work a oo ae 
@- - md Results From Apparently Unattected Eyes of Unilateral REN p 


Oo——O Results From Affected i Eyes 


No. of Cases 


70 | 80 .90 
Test Score 


Fig 1 Distribution of scores for grating tests. in subgroup. o? patients. with presumed 


unilateral retrobulbar neuritis (RBN). Abcissa is.sum 


and ordinate is number of resu'ts in each class inte diei Il circular symbol refe 


results of 50 normal persons as s obtained by Arden and Jacobson: M 




























this group were sle Tene ‘Thüs; 3 
seven patients had afferent pupillary 
defects (Gunn’s pupil). and eight | 
patients had. mild defects. of. color | 
vision. Six patients had visual acuities 
6/12 or worse. Only one patient. had 
cotoma. His visual acuity was 6/60, 
nd he failed to see any of the grat- 





The impairment of visual function 
m plate to plate failed to show any 
onsistent function. In some patients, 
he lowest spatial frequency was most 
oorly seen, while in others, the higher 
tial frequency was most affected. 
n the whole group, 0.2 and 0.4 cycles 
per degree yielded the smallest 
changes from normal (an average 
: levation of 3.7 and 3.4 divisions) and 
4  eycles | per degree yielded the 
argest. (6.6. divisions). The result is 
onsistent with previous work,'* which 
demonstrated ‘a selective loss that 
-peaked above 6.4 cycles per degree. 
A subgroup. of these patients, con- 
‘sisting of 26 patients (essentially, the 
least affected) in whom we were able - 
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to chess VERs within two weeks of X 
the grating test, was examined. The 
. object was to compare the results of — 
grating test with the VER, since the 


latter test is considered the. most 
sensitive 


attacks in two patients, thus indicat- 
ing 24 "unaffected" eyes and 28 "ai 
fected” eyes. However, even this addi- 


tional selection and separation did not 


sueceed in securing a population of 


eyes that was truly normal, for the 
average grating score in the “unaf- 


fected” group was 69 (SE, 1.7), which 


was significantly different from the 


normal mean of 62. In the affected 
eyes, the mean was 90. Figure 1 shows 
the frequency distribution of the 
scores. 

Although the numbers are small, 
the distribution for the “unaffected” 
group is bimodal, suggesting that in 
some cases there had been subclinical 
attacks that led to small losses of 


Unaffected Eyes 


| oe Eyes 
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- Visual Acuity 


- Fig 2. Distribution of visual acuity i in patients whose results are illustrated: in LI 1: 
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indicator of optic nerve 
- demyelinization we possess. 
. Of these 26 patients, history and 
clinical findings suggested bilateral | 


determination 
index of loss of functon in RBN than. 


be. very high.’ 


- contrast sensitivity. The distribution 
of visual aeuities in the unaffected 
group is shown in Fig 2. In only one 
instance was the visual acuity less 
. than 6/6; the other tests of visual 
funetion also gave normal results. 
This suggests that contrast sensitivity 


is a more sensitive 


any other psychophysical test. 
The results from- "affected" eyes 


are also shown i in Fig 1 and 2, and the 
Table . summarizes | the results and 


compares the VER to the grating test. 
In the majority of. the "unaffected" 


eyes, the grating. and VER tests 


agreed, and a normal result was 
obtained. In one case, the test result 


disagreed, but we have no way of T 
knowing whether one test gave à 


false-positive result, or the other test 
gave a false-negative result. In one 


further ease, the tests agreed, and 
. disclosed an abnormality unsuspected 


from history or clinical examination. 
In the affected group, both tests 
failed on four oceasions. This failure 


quite possibly means that the original ' 


diagnosis was mistaken. One patient, 
for example, could not remember 
which eye had been blurred, so slight 
was the episode. In another patient, 
the history show ed that the blurring 
(and pain) shifted from eye to eye on 
an almost daily basis. The condition 
prevented the patient from working 
(she was a switchboard operator), and 
the attack persisted until she changed 
her employment. 

Among the "affected" eyes, there is 


good correlation between the VER | 


and grating results, but in nine cases, 


only one of the two tests was abnor- 
mal. The VER suffers from the disad- 
vantage that some persons produce . 
unusual bifid responses, so measure- — 


ment of time-to-peak becomes ambig- 


uous, and the characteristic delay ~ 


eannot. be measured. This occurred in 


seven eyes listed in the Table, and . 


thus the probability of making a diag- 


nosis of. pathological change is higher 
for the grating test than for the VER. 
The "hit rate" for testing by evoked 


potentials was originally reported to 
‘However, if more 
difficult. eases are considered, the hit 
rate declines. ? The rate shown i in the 
Table is exceptionally low, due to the 

















Retrobulbar Neuritis—Arden & Gucukoglu a 
















" Result s 


taker diagnoses) and 
Des not reficct on the VER as a test. 
E Wavez, the results indicate that 
wating tesís and the VER are 
proximately 
is minimally affected group of 
atients. 








CONMENT 


7] he present auis extends a ; prelim- 
ry report" and supplements other 
‘work. We find tha: in patients with 
MS, , who init: ily have visual distur- 
ence, re sults of grating tests are 
 abnorms! in z very large majority of 
“eases. whle Regan et al" find that if a 
| history of eeular involvement is 
 atsert, toe tes: is abnormal in 44% of 
the eek In sur series, it is notable 
seven patients showed bilateral 
iac ties in spite of the exclusion 
ncs paesi of having MS. 
dé aports the suggestion 

| gra bnc tes: ts ch earlier diag- 
dnd of | Ll 




























. Tae characteristic 
ic potential is almost 
nie xdemyelinization, 

EN: ag test only demon- 











'any TERS, ; thi is is not a serious diea. 
| gresence of loss of 
cvitr iaa patient with 
6 à; € limb. er bilateral loss 
ita history of unilater- 
sufficient for the clinician. 

H her apo, the-prating test has 
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positiva:diagnosis of abnormality: VER alone, .54; grating alone, .71; 


“gases {and the possible 


equally sensitive in. 





pcm of Evoked Potential (VER) 
and Iano Results in Patient Subgroup* 





No. of Apparently 


No. of Apparently _ 
Unaffected Eyes 


Affected Eyes - 





; combined, 


many advantages, particularly i in the 
form used here. It is not uneomfort- 
able for the patient, it is rapid to 
administer, it can be given by rela- 
tively unskilled and untrained per- 
sons, and it requires so little equip- 
ment that it can form part of a stan- 
dard clinical examination. 

The results also shed light on the 
reasons for the delay in the VER. Both 
the results of grating tests and the 


VER depend on the integrity of 


peripheral retina: the presence of 
small punctate lesions that affect 
signal transmission"? could aeceunt for 
abnormalities in both tests. Unless 
this is accepted, it is necessary to 
suppose that there are large and 
lengthy zones of demyelinization? in 
the optie nerves of patients whose 
vision is as well preserved as those in 
our series. 


This work was supported in part by a grant 


from the Medical Research Council, United King- 
dom, which covered the expense of the electronic 
equipment. Grants given by Keelers Optical Co, 


National Eye Institute grant 1257-408-800 | 
. defrayed additional costs. 


I. McDonald, FRCP, and P. Compston, MRCP, 
conducted the physical examinations: of the 
patients. Mr C. Hogg performed several of the 
VER tests, and D. Powell, PhD, organized the 
computer system and assisted in the data 


analyses. 


Key Words.—Gratings; contrast; demye- 
linization. 
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x within two weeks. of oral vitam nA "ip 















mitate t that stromal edema is an in 
tant early component of corneal involve- 
ment; and localizes the ‘funduscopic 
bnormalities to the retinal pigment 
epithelium. — : 
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n in unusual c case ot classical xeroph- | 


| Jodi and ud months later, many of (v | 
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| nly the mildest fort. of terop E 
e and 
| conjunctival xerosis, are- “well-doeu- 


finns origin 7 
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cause ob Madness: in many developing | 
eountries, is less certain. Clinieal cate- ^ 
gorization and causal relationships are 


obscured by the difficulties involved 
in conducting careful slit-lamp exami- 


| nations on young children, by secon- 
dary corneal infections and altera- 


tions usually already present, and by 
the severe protein-calorie malnutri- 
tion and serious. systemic illnesses 
that commonly accompany the dis- 
ease. For similar reasons, the patho- 
physiologic and functional importance 
of presumed vitamin A-related retinal 
changes have received little attention 
and remain poorly understood. 

We report an unusual case of vita- 
min A-responsive conjunctival, cor- 
neal, and retinal involvement, in an 
otherwise healthy, well-nourished 25- 
year-old Indonesian woman, that pro- 
vides potentially important insights 
in each of these areas. 


REPORT OF A CASE 


` An otherwise well-nourished, ‘well-devel- 
oped, healthy 25-year-old-Indonesian.. wo- 
man came to the Cicendo Eye Hospital, aR 
Bandung, Indonesia, on April 12, 1971,. 
complaining of photephobia of one month’ so 
duration. An orphan, the patient: iiec 
married a day laborer at age 16, and had. 
one of 


given birth. to three children, only. 
whom was still alive. Her diet. consis 
rice, a rare | fruit or vegetable 
























responsive Panocular 
ealthy Adult 





rice fields. When her youngest. child died, Ps 
six months before the patient's hospital ne 
‘admission, her husband deserted her, 
depriving her of even the limited source of. ^ o 






vitamin A in her diet. Three months late = 
night - blindness—and two months after 


that, photophobi -developed in the pa- > 
tient. In the dark, her vision was poor, but . ; 


there was. ne uncomfortable. sensation. in. 
her eyes, and there was no foreign. body 





sensation, burning, or grittiness. On April | s 


10, 1977, she went to an outpatient clinic 
and received 100 000 IU of vitamin A in oil 
intramuseularly. 

On admission to the hospital, v isual ae 


ty was hand motions in the right eye and 


counting fingers in the left eye at 0.6 m (2 
ft). The patient had noticeable epiphora 
and blepharospasm. The bulbar conjuncti- 
vae of both eyes were notably 'xerotie 
throughout, with a muddy, opaque, thick- 5 
ened, dry, almost skin- like appearance (Fig 


1, left). There were no foamy Bitot’s. spots. | 


Both corneas were. ‘dry, lusterless, and. 


nonwettable,- with. a pebbly appearance 


clearly visible on. hand- light examination.. 
The left cornea, in addition, had a hazy z 


opacity just lateral to the pupillary area. 
Slit-lamp exam ination showed this to be. an ENT 
area of localized stromal edema, that was 
most noticeable anteriorly. Both. anterior = 
E chambers were clear. Intraocular pressure i^ 


in the right eye was 29 mm Hg, andi in the 
left, 25 mmHg. 
© general health was good. P 
tall, w eighed 43 kg, and had 
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el d c chilosis, stomatitis, angular "m 
x a -sears, pedal edema, or perifollicular hyper- 
M keratosis. 
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=g  —L=*t. Right eye at initial visit. Conjunctival xerosis is apparent from dry, 


mos: not-5ie temporally and inferiorly. D 
Zenter F indus photograph of right eye 


"elinz. Very bright crescentic boun 


dar 


sno=agraph of sare area of right eye ta 








thickened, almost corrugated appearance, 


ry, pebbly appearance of corneal xerosis is best appreciated in area of light reflex. 
taken on ninth hospital day shows sharp transition between normal and abnormal 
y is primarily artifactual light reflex, not pigmentary alteration. Right, Fundus 
ken 17? months later. Depigmented lesions have largely disappeared. 





Jon wncival biopsy specimens, taken 
from the temporal limbus and inferior- 
nasal quadrant sf the right eye, Cisplayed 
keratiamation, distended squamous cells 
with leme 3per-3ucleiznd dense nucleoli, a 
premiment granular cel layer, mild acan- 
thesis, and milc_ morormelear, inflammato- 
ry cell mfïtrat= in the substantia propria 
(Fg Z left ar: center) Because of the 
relative imefiectiveness of intramuscular 
injections.of oilHozsed preparations of vita- 
min A thepeti=nt was given an additional 
200,008 IW orally, and the dese was 
repeated the fclicwing day. 

Jy “he “ourth hospital day, there was 
marked<limical ənd symptomatic improve- 
ment, and by ue sixth hospital day, the 
patients vssual acuity was 6/12 OU, uncor- 
rectab« br pim hole or refraction. Color 
vision was normal by Ishihara plates. 
Epiphera, beptarospasm, and night blind- 
ness had disappeared, and the conjunctiva 
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=g £—Let. Tempera conjunctival biopsy specimen 
wononuc sar cel infiltrate in substantia propria (hem 
* Same “me demonstrates keratinization, promine 
‘cle anc dense nucleoli (Dane's stain. x 700). Ri 
‘version c normal conjunctiva, except for persist 





was moist, thin, transparent, and glisten- 
ing. The corneas were smooth and glisten- 
ing, though minimal anterior stromal haze 
persisted in the left eye. 

Indirect ophthalmoscopy revealed bilat- 
erally elevated, hyperemic discs, with blur- 
ring of the nerve fiber layers, but without 
hemorrhages or exudates. The maculae and 
peripheral vessels were normal. Striking 
pigmentary changes were present in both 
eyes, extending anteriorly to the mid oral 
zone for 360°. Involved retina converged 
posteriorly on the dise from above and 
below, but skirted the vascular arcade 
temporally and almost an equal amount of 
normal retina nasally. Uninvolved retina 
surrounding the dise therefore assumed a 
butterfly-like shape, ie, "pinched-in" in the 
vertical meridian. 

Examination with the slit-lamp and 
Goldmann three-mirror lens revealed what 
appeared to be diffuse pigment loss, seem- 
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(right eye) on admission shows prominent granular cel! layer and mild 
atoxylin-eosin, x 625). Center, Inferior-nasal quadrant biopsy specimen 
nt granular cell layer, and distended Squamous cells with large, open 
ght, Temporal biopsy specimen from left eye taken 13 days later shows 
ant lack of goblet cells (Dane's stain, x 700). 


ingly at the level of the pigment epithe- 
lium, in a more or less reticulited pattern 
of adjacent—and often confluent—small, 
densly packed, flat spots. Rather than 
sharp, distinct borders, each spot was 
palest in the center, and gradually 
darkened to merge with the surrounding, 
normally pigmented epithelium around it. 
The lesions did not follow the distribution 
of the retinal vascular tree. There was no 
pigment clumping or migration. Kinetic 
fields that were performed tae following 
day on the Rodenstock per meter were 
greatly constricted in both eyes, and in the 
left eye to a greater degree than in the 
right, with butterfly-like shapes approxi- 
mating those of the uninvolved retina (Fig 
3, top left and right). Attempts to demon- 
strate functioning retina perioheral to the 
lesion, by perimetry and ecnfrontation, 
were unsuccessful. 

On the ninth hospital day, the patient 
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Fig 3.—Top left and right, Visual fields of right and left eyes, respectively, performed on fifth hospital day. There is severe, 
generalized constriction, with contours grossly congruent with posterior boundaries of pigmentary retinopathy. Bottom left and 


right, Visual fields five days later on right and left eyes, respectively, demonstrate return to normal. 





Fig 4.—Left, Fundus photograph, and right, venous phase fluorescein angiogram taken 
on ninth hospital day. While contrast is less than ideal, pale lesions act as window 
defects, coinciding with areas of hyperfluorescence (best appreciated at points of 
bifurcation of major vessels). 
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tal lesions had. changed, 
smogenzity and. sharper, 
borders (Fig 1, center). 
del on Jor plates and the 


Dg m eat ing up with the cho- 
uh sed fading at 15 to 30 


e AE hospi.a. day, the stromal 
eornea had completely 
æ cays later (day 13) 
still 6/12, but the visual 
3 rae Gornal (Fig 3, 
eht:. The retinal lesions 
inet and homogeneous 
aporel and inferior-nasal 
iva. biopsy specimens, 
ye later from the left eye, 
te reversion to normal, 
istent absence of goblet 
ght). The patient was 
me day. 
mined on June 8, 1977, 
hs fdllowing her original 
* had been in excellent 
ocular symptoms, in the 
cubx.euly was 6/6, visual fields 
be conjunctiva was normal. 
mation revealed faint su- 
rtator involving the lim- 
«r 1 mm of cornea for 360° 
wz pannus for 360° OS. The 
SESE Df the left cornea contained 
^. s ten do D rema, subepithelial opacities, 
a AE R fese of epidemie keratocon- 
Ex & sptic dise had returned to 

e d eure retinal pig- 


ae s perda 


















as gase creserts a unique and 
aling sestellation of findings, 


vo vement in an other- 
e hea _well-nourished adult, 
and active meimopathy with seeming- 
. ly asseciated Gunetioral impairment. 
. Xeropathaltia is primarily a dis- 
ailcheod. Adult patients 
erturity for evaluating 
ptems and for conduct- 
“ical examinations. But 




















dgesuonable diagnosis, or have 
association with severe 
aie malnutrition, systemic 
x sexcmdary, irreversible cor- 
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orted in adults are ei- 





neal changes that cast doubt on the 
primary role of vitamin A deficiency. 
Pillat’s patients? all suffered severe 


generalized malnutrition, as did the 


patient with keratomalacia described 
by Smith et al? Both patients de- 
scribed by Baum and Rao‘ had severe 
underlying systemic illness and/or 
malnutrition, infiltrative corneal le- 
sions, and atypical courses: the serum 
vitamin A level was normal in the 
patient in whom it was measured, 


while the other patient responded 


poorly if at all, to vitamin A thera- 
py. 

The case reported by Fells and 
Bors** is the most instructive in the 
literature, and the patient in that case 
is most like our own: a 25-year-old 
man with well-doeumented, isolated 
dietary avoidance of vitamin A. He 
had retinal lesions, severe electrodiag- 
nosistie impairment of retinal func- 
tion, and conjunctival and corneal 
xerosis and ulceration, most of which 
improved on vitamin A therapy. 

There's little doubt that cur case 
represents relatively specifie, isolated 
vitamin A deficiency. The patient was 
otherwise well-nourished, well-devel- 
oped, and free from illness. Her social 
and dietary histories are compatible 
with the disease, as is her history of 
night blindness followed by photopho- 
bia (presumably at the onset of 
corneal involvement), her classical 
conjunctival and corneal changes (the 
former documented histopathological- 
ly), and the rapid response of these 


changes to vitamin A therapy. While " 
it is unusual for clinical xerophthalmia - 


to develop in an adult within six 
months of excluding vitamin A from 


the diet, the duration depends on the 


level of preexisting liver stores.’* We 
must therefore assume that our 
patient’s intake of “small fish” was 
minimal, and that her preexisting 
stores were nil before her complete 
termination of vitamin A intake. We 
have no way of knowing exactly how 
much fish her husband caught, or she 
ate, but her food consumption pattern 
while in the hopsital suggests that the 


amount of fish eaten previously was 


minimal: although offered fish, eggs, 
and vegetables, she consistently ate 
nothing but rice and spices. Her serum 
vitamin A level was not determined 


i clinical carbon copy, supports their 2 
observations. | 


histopathologic ‘sequence of corneal | 
changes in rats that were deprived of - 


. not have vascularization, ^but her left 
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because she had resived vitamin, A 
two days before oe fous. . 23 


Cornea 


Classically, clinical correal j 
ment in human xe: 
includes xerosis, ulceration, and ke 
tomalacia. The role of vitamin A defi 
ciency in the genesis of these condi 
tions however, remains unclear. In 
part, this is due to the limited clinical 
observations available, the impreci- 
sion with which the various- forms 
have been described and classified, 
complexities arising from the fre- 
quent association of these condition 
with protein-calorie malnatrition, ex- 
anthematous diseases and ‘systemic 
infections, and the presence of s secon: 
dary corneal changes. a 

After diia Us de 100 cases s of a active 


mafiounshed persons aümitted 
hospitals in Johannes ui re, “Ss 
Africa, Kuming and Plier coni 
cluded that protein malnutrition and 
not vitamin A deficieney was the- 
important factor.’ Valenton and asso- 
ciates performed culture studies in 80°. 
cases of active corneal xerophthalmia 
in Manila and felt bacterial infection - 
played an imporzant role, 2 especially in - 
cases of ulceration. Intense deb: te 
continues concerning the role of vita- 
min A. deficiercy in measles-asso- : 
ciated corneal destruction.” “ts x 

The case reported by Bors ' and. 
Fells** leaves lit:le doubt that isolated 
vitamin A deficiency can result in 
corneal xerosis, Our ease, almost a ` 


- Wolbach and Howe deséribed ie 


vitamin A as keratinization, followed - 
by stromal edema, and lastly vascular- 
ization.'* Althot gh Bors and Fells did . 
not note the presence of stromal 
edema, vascularization was already 
apparent by the time their patient 
first came to tkem. Our: patient did 





cornea had mid, localized stromal: 
edema, which was greatest anteriorly. E 
Her epithelial and stroma! abnormali- - 
ties both disappeared folowing vita- 
min A therapy: the epithelial char 
by day 6, the stsomal edema by ay E 
































































py). It seems reasonable. to suspect 
that if left untreated, the epit! elium 
‘and stroma might have suffered 





ma, vascularization, and ulceration. 
-We can only guess at the role that 
secondary infection plays in eventual 
-Uleeration, and it remains true that 
acute liquefactive necrosis, for which 
we reserve the term keratomalacia, 
: usually eceurs in the presence of 
` protein-calorie malnutrition. There is 
^ no evidence, however, to suggest that 
~ either infection or protein-calorie mal- 
- nutrition alone result in, or are neces- 
-sary for corneal xerosis. 

. The origin and importance of the 
multiple small, round, subepithelial 
opacities that were observed at two 
months is unknown. 


Retina 


3 Though not as well known or 
aecepted as the surface epithelial 
changes, retinal lesions have been 
reported in association with vitamin A 
deficiency. Described as small, round, 
grayish-white to yellow, and often 
"hard," "elevated," midperipheral le- 
-sions lying below—and with a tenden- 
‘cy to follow the course of— the retinal 
vessels, they have been observed. to 
. disappear in months to years. BTE 

. The lesions in our case were grossly 
similar, although careful examination 
with the slit lamp and contact lens 
suggested that the lesions repre- 
.sented loss of pigment at the level of 
the retinal pigment epithelium, a 







“ance as window defects on. fluoroscein 


‘evolved. At first observation (day 6), 
_the center of each lesion was palest, or 
“most depigmented, with the periphery 


pigmented areas around. it. 
the course of the next seve E 








was already. apparent by day 9, when 
he first fundus photographs were 
0 btained. Within two months of thera- 








py, the more posterior lesions hal P. 
disappeared elinically, though - they 
were still apparent as faint window Hu 


dating from: the i dart. of oral thera- 


further damage, with widespread ede- | 


'eonclusion supported by their appear- | 


‘angiography performed three days 
later (Fig 4) The lesions actively 


-merging imperceptably with ne ! 


lesions became increasingl mi more 
homogeneously - depigmented, - with | 
ore sharply defined borders. This 


defects on fluoroscein angiography. 
Visual fields. firs: examined on the 
sixth hospital day, 


general butterfly-shape of uninvolved 


retina. By the 12th hospital day, the 


fields were entirely normal. This 
demonstration of early active vitamin 
A-related retinopathy and associated 


reversible visual field abnormalities is. 


hardly surprising. Classic experi- 
ments by Dowling and Wald demon- 
strated that rats deprived of retinal- 
dehyde underwent progressive 
changes in retinal function, including 
impaired dark adaptation, reversible 
loss of outer segments, and finally, 
irreversible destruetion of the outer 
layers of the retina. In some animals, 
the pigment epithelium was destroyed 
as well.’ It is tempting to speculate 
that in our patient, reversible abnor- 
malities of both the retinal pigment 
epithelium and outer Jeemeni de- 
veloped. E N 

The dise edema was pr obably unre- 
lated, the result of massiv e vitamin A 
therapy. We have since observed simi- 
lar changes in children whose. optic 
dises were normal before treatment 
(unpublished data). 








Conjunctiva 
Corneal xerosis almost always oc- 
curs in association with severe, gener- 
alized conjuncti 





jval xerosis, which may 
or may not have an overlying accumu- 
lation of foamy material. Within six 
days of therapy, the thickened, o- 
paque, corrugeted, dry, skin-like con- 
junctiva had reverted, clinically, to a 
normally thin, transparent, glistening 
membrane. Histopathologic changes, 
including the subepithelial infiltrate, 
were identical to those observed by 


Mori?! and by Wolbach and Howe in — 


the rat more than 50 years ago. The 
eontinued absence of goblet cells at 
two weeks is consistent with the case 
of Sullivan et al, in which normal 
numbers of gablet cells did not devel- 


= op in the patient until two months 


after therapy was initiated.” 
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were severely 
constricted, and conformed to the / 


Arch Ophthalmol 2: 


| The é: Nutritional Blindness paeveation ‘Project. . 


E de & joint undertaking of the Ministry of Health, 
Government of Indonesia, and Helen KeMer 


International, with substantial funding from the 
United States Ageney for International Develop- 
ment. — 

Dr Hamzaruddin performed the fundus photo- 


graphy and fluorescein angiography. + 
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Preretinal Membrane 
by Retinal Pigment Epithelium 


Ingolf H. L. Wallow, MD, Steven A. Miller, MD 


* Proliferating celb of the retinal pig- 
ment epithelium (RPE) formed a simple 
preretinai membrane growing along vit- 
reous iameliae. The RPE cells maintained 
a normal orientatior, polarization, and 
intercelluiar janctiors, and may have 
entered the vitreous through photocoagu- 
lated retina. 


(Arch Ophthaimc! 93:1643-1 646, 1978) 


hat the retinal pigment epithe- 

lium (RPE) was capable of prolif- 
erating threugh retinal tears into the 
vitreous eontributir g to preretinal 
membranes kas been well estab- 
lished.** Reeert work cn experimental 
retinal detachment in monkey has 
confirmed and emphzsized this: Both 
clinical’ and histopatrelogic® evidence 
now indicates that formation of pre- 
retinal RPE membraaes may be more 
frequent than »reviossly thought, yet 
fine structural confirmation in man 
has been limited.“ The finding in a 
Surgically enucleated eve of a preret- 
inal RPE membrane that seemed to 
exit through pheteccagulated retina 
fave an oppertunity to add to 


Accepted forspublicatien Cc: 28, 1977. 

From the Bepaztmert of Ophthalmology, 
University-of Wisconsin, Mzison. 

Read in part at the Midwestern Ophthalmic 
Pathology Meeting, Cincinnsti April 18, 1975. 

Reprint requests o Department of Ophthal- 
mology, University cf Wisco=sin Medical School, 
1300 University Ave, Madison, WI 53706 (Dr 
Wallow). 
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previously described morphologic ob- 
servations. | 


REPORT OF A CASE 


A 67-year-old highly myopic man had an 
equatorial retinal tear in his left eye. The 
tear was walled off by xenon arc photoco- 
agulation marks. No vitreous membranes 
were recorded during clinical observation. 
Over the course of three years after photo- 
coagulation, the patient developed kerato- 
pathy and uncontrollable glaucoma result- 
ing in a blind painful eye that was 
enucleated. 


MATERIAL AND METHODS 


The enucleated globe was fixed in 
formaldehyde, dissected, and embedded in 
paraffin. Light microscopic examination of 
the paraffin sections showed a pigmented 
preretinal membrane superonasally within 
the area of photocoagulation. Random 
sections passing through the area of the 
tear failed to show preretinal RPE. On the 
basis of the light microscopic observations, 
photographs of the gross specimen were 
reevaluated. They showed the membrane 
to be located at 1 disc diameter nasal to the 
edge of the tear (Fig 1) with a lightly 
brown granular pigmentation. 

In order to clarify further the nature of 
the membrane, part of the paraffin 
embedded tissue was reembedded in epoxy 
resin for light and electron microscopic 
study. Serial 1.5 u thick sections were cut 
and stained with toluidine blue. Ultrathin 
sections were stained with uranyl aeetate 
and lead citrate and studied in an electron 
microscope. 


Preretinal Membrane—Wallow & Miller 


RESULTS 


Within the atrophie chorioretinal 
scars that had resulted from photoco- 
agulation (Fig 1), the neural retina 
was replaced mostly by glial tissue 
(Fig 2). Bruch's membrane was intact 
in most areas (Fig 2, bottom). Subse- 
quent description will focus on the 
RPE and the preretinal membrane. 

In many foci within the photocoagu- 
lation sears, the pigment epithelium 
had proliferated in a papillary fashion 
and had invaded the glial scar up to 
the vitreoretinal border. One such 





Fig 1.—Autopsy specimen shows superior 
calotte of myopic eye. Retinal tear (arrow- 
heads) is walled off by chorioretinal scars 
resulting from xenon arc photocoagula- 
tion. Square indicates area of brown RPE 
membrane. 
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Fig 2.—Top, Pigmented membrane (M) is connected with a cluster of proliferated retinal pigment epithelium (RPE) that has 
grown through gliotic retina. Membrane extends along fibers of vitreous framework (vf) (hematoxylin-eosin, original 
magnification x 135). Center, Left portion of top at higher magnification (hematoxylin-eosin, original magnification x 345). 
Bottom, A globule of proliferated RPE (arrow) replaces entire neuroretina (n) from continuous Bruch's membrane (BM) to inner 
limiting membrane (ilm). Papillary proliferations of RPE (pap) extend into retina at left (toluidine blue, original magnification 
x 275). 


Fig 3.—Pigmented preretinal membrane adjacent to Fig 2 from 
paraffin-embedded tissue after reembedding in epoxy resin. 
Membrane consists of fibrillar core (fc) covered by layer of 
densely stained cells (original magnifications: left, Xx 270; 
right, x 885). 
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* Fig-4.—Fibrilla: core consists of fine filaments (fil) of vitreous body associated with multiple layers of basement membrane (bm). A 
layer of epith= al cells with apical villi (apv) and melanin granules (mg) li 


g) lines uppermost basement membrane. Cells are joined by 
junctions«(j). _=ft jurction is shown in inset at higher magnification. 
fused, suggest ng a zonula occludens-type junc 





s 


Fig 5. —eft, Adjacent RPE cells have several intercellul 
cells eamtain numerous melanin granules (mg) within 
and saew a peculiar serrated outline (original magnifi 


ar attachments (j) including a desmosome (d). Right, Some 
cytoplasm. Many melanin granules are arranged singularly 
cations left, x 14,200; right, x 24,250). 


Arca Cphtheimo— /o! 96, Sept 1978 Preretinal Membrane—Wallow & Miller 1645 


i» 





RPE ore was in contact with de 
preretinal membrane (Fig 2, top. and 
center) The membrane consisted of a — 


< fibrous core covered by pigmented 
cells that were arranged in an epithe- 
lial fashion forming a sheet (Fig 3). 
On electron microscopic Observation, 


the fibrous core corresponded to 
vitreous fibrils and several layers of 


basement membrane (Fig 4). The 
pigmented cells were polarized into a 
asal portion near the innermost base- 
ment membrane layer and into an 
apical portion containing microvilli. 
The basal portion was directed toward 
the retina, the apical portion toward 
the center of the vitreous. The cells 
"were joined by zonula oecludens-like 
junctions and desmosomes and con- 
ained numerous melanin granules in 
mera array. (Fig 4 and 5). 


. COMMENT 


-Proliferating RPE tends to main- 
tain epithelial markers even in exten- 
sive hyperplasia approaching so-called 
“fibrous metaplasia." The retained 

epithelial markers include a basement 
membrane, intercellular junctions of 
the zonula oecludens and of the desmo- 





some type, and melanin granules in 


singular array. In addition, features 
of polarization may be retained con- 
sisting of an apical cell portion with 
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TUM villi and an opposite cell partion ? 


associated with a basement mem- 
brane. All these characteristics were 
found in the present case, in which 


proliferated RPE was observed to 
form a preretinal membrane along. 


lamellae of the cortical vitreous. - 
The following evidence suggests 
that the origin of the membrane may 
be related to RPE extending through 
photocoagulated retina rather than 
through the preexisting retinal tear: 
(1) no preretinal RPE was found in 
random  parajfin sections passing 
through the tear; (2) the RPE mem- 
brane was located approximately 1 





dise diameter away from the tear; (3) 
close . 


the RPE membrane was in : 
contact with proliferated RPE still 
“within” the retina. Within the photo- 
coagulation scars there were many 





areas where RPE had proliferated | 


from Brueh's membrane to the inner 
limiting membrane. 

Whether RPE had then passed 
through discomtinuities of the inner 
limiting membrane that were preex- 
isting'^'' or created by photocoagula- 
tion remains uncertain. It may be 
interesting to add that mere coinci- 
dental presence of such defects and of 
proliferating eells will not result in 
preretinal membranes. Photocoagula- 
tion usually ruptured the entire retina 
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cells formed preretinal membranes.” 
Similarly, mechanical incisions of the - 
inner limiting membrane eljcited a 
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to induce preretinal membrane forma- 
tion.'* Presumed growth and/or inhi- 
bition factors may determine whether 
proliferating cells eventually restore 
or trespass the. vitreoretinal junc- 
ture. 

The clinical significance of preret- 
inal membranes is related not only to 
the nature of the proliferating cells, - 
but also to the degree of proliferation. 
Massive. glial and/or RPE growth 
very likely will result in membrane > 
shrinkage and traction phenomena =~ 
possibly induced by contraction of. — 
cytoplasmic filaments" or by shrink- 
age of aging collagen. By contrast, 
simple epiretinal membranes, farmed 
by glial cells, can go unnoticed clini- 
cally and may never produce symp- 








toms." Similarly, the RPE membrane 


in our case and some of the RPE, 
membranes described by others per- 
haps grow extremely slow or remain 
stationary, also not causing symp- 
toms. They might appropriately be — - 
designated as "simple preretinal RPE WE 
membranes." 
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Fibrous Histiocytoma 
. (Fibrovs Xanthoma) of the Lacrimal Sae 


Stuart H. Co, MD, Andrew P. Ferry, MD 


è Fibrous ~istiocyoma is a soft-tissue 
tumor that wee firs’ described in 1961. 
The orbit:s asite of »redilection. Chronic 
epiphora. which was caused by a mass 
involving the i2crima sac, developed in a 
woman. She subsequently underwent 
dacryocystectomy. On pathological exam- 
ination, the tumor vas found to be a 
fibrous histiocytoma. This is, to our 
knowledge. the first reported case of a 
fibrous histincytomz originating in the 
lacrimal sac. 

(Arch Opheim! 36:1647-1649, 1978) 


Herc listiocrtoma is a soft- 

tissue tumer that was described 
first in 1951. Although these tumors 
are relatiwely rare, tae orbit is recog- 
nized as a site of predilection, and 

"there have been several reports of 
fibrous hist »cytom as originating at 
the eornecs: era! li nbus. 

We are describing a patient with a 
fibrous kistieytema that arose in the 
lacrimal sae Origia of this tumor in 
the lacrimal sac has not been reported 
previously, t» oar FEnowledge. 


REPORT CF A CASE 
Clinical Summary 


A 48-yenr-- d womar consulted an oph- 
thalmologist «3 Aus Æ, 1976, because of an 
enlarging mass just below the right medial 
canthus. She hsc ncted epiphora in the 
right eye for the preceding 11 years, but 
she had rot smgħt medical attention. The 
tumer was c:seowered first about three 
years previowsl, and had enlarged slowly 
since them. The patient noted no tender- 
ness or sis. harze when pressure was 
applied over Ñe area. Her past medical 
history, incladine family history, was 
noneontribut: ry. 

Visual acui=y wath -orrection was 20/20 
in each eye. E«terzal examination revealed 
8 vertically oriented 15 x 5-mm, firm, 
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fixed, rubbery mass just below the right 
medial canthus. The mass corresponded in 
location to the nasolacrimal sac. Purulent 
material could not be expressed with pres- 
sure over the sac. Nasolacrimal irrigation 


Fig 1.— 
duct. 


was performed with ease on the left, but 
flow could be obtained only with marked 
pressure on the right. Clinical examination 
of the eye and adnexa was otherwise unre- 
markable. 
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Fig 2.—Gross view of lacrimal sac tumor. 


Fig 3.—Highly cellular tumor diffusely involves wall of lacrimal 
sac. Here, it does not invade epithelial lining (top of field) of sac's 


lumen (hematoxylin-eosin, x 50). 
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Fig 4.—Fibrous spindle cells are arranged in matted, closely 
tangled and interlacing pattern (hematoxylin-eosin, x 150). 
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Fig 6.—Tumor cells are less spindled and contain more abundant 
cytoplasm of foamy appearance. In both right and left sides of 


Fig 5.—Nuclei of fibrous spindle cells are also spindle shaped and 

contain small nucleoli. Stroma is scanty and contains many 

slit-like capillary spaces (hematoxylin-eosin, X 470). field, many large, foamy histiocytes are present (hematoxylin- 
eosin, X 150). 
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| Ax otorhimsary 7 ngologist found no tu- 
mor of the nasal eps tiec Routine 
orbi.sl and simis roenigenograms showed 
no bony erosion, A "is dune (Fig 
lb daelesed zx ling Gefect caused by an 
: xw eig mas within the nasolocrimal sac, 
ru Seem. the superior portion of 
Pd £f: "ud # the sae and extending to 
occupy most of the sac cavity. Contrast 
X into ihe nasolacrimal duct. 
found no abnormality on 
ica examination. A complete 
vam, uninalysis results, and 
enegrams were normal. 



























showed the #asolacramal sae to be greatly 
distended weit tumor. The surface of the 
sacs body tad the asual glistening blue- 
white color, Sui the fundus was dull and 
pinkish. A sevall iacisien through the body 
aria sae rewealed a friable tumor filling 
the l Ewa samination of frozen-tissue 
gom :he possibility of 
x Daeryoeystectomy 
£A: the time of surgery, the 
| r spear 10 involve the plane 
"rumeeetien. 

rutire course was uneventful 
icol lisi und tee 
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: "uin On. May 26, 197 (s 
is ne-evidence of tumor recurrence 
E - d dign cus examination. 









"T att-ological Examination 


swamination, the specimen 
ed 2&8 15 x 13 mm (Fig 2). The 
surface wms grayish-pink with zones of 
low ctzeaking 
scewic examination, the tumor 
| cBular and involved the wall of 
the berimalisne {Fig 3k The fibrous spindle 
cells v were z Umnged m the matted, closely 
d terlacing pattern that is 
 Bbreus histiocytoma (Fig 
i tmese spindle-shaped cells 
; sar dle shaped (Fig 5) Their 
chromatin wes arranged in a vesicular 
pattern, and rast of the nuclei contained 
Es ee Gr two: " Heleni. Only a few mitotic 





















































vel scanty m «fi Sare saipeararice: 

| i arumerable slit-like vascular 
3 diher parts of the tumor, 
appearance was different. 
re less spindled, and the 
Tore abundant with a 


appearance (Fig 6). Foamy histio- 
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cytes were a prominent feature in this- 


portion of the lesion (Fig 6). 


COMMENT 


In 1961, Kauffman and Stout 
applied the term “fibrous histiocyto- 
' to solitary tumors composed of 
cells differentiating into both histio- 
cytes and fibroblasts.’ Histiozytes are 


known to be facultative fibroblasts.’ 
presumably — 
Histiocytie cell - 
tumors may have their appearance - 
altered profoundly by the degree to 

which their component cells have 
exercised their fibroblastic potential.’ — 


Fibrous histiocytomas 
arise from histiocytes.’ 


In the past, fibrous histioeytom: 
(fibrous xanthoma) has been mistake: 


on pathological examination for a 
including — 
hemangio- 


variety of other diseases, 
sclerosing hemangioma, ! 
pericytoma, dermatofibroma, derma- 


mal nodular fibrosis, and villonodular 
synovitis.^ Fibrous 
probably is a true neoplasm’ rather 


than a reactive proliferation of 


fibrous tissue as is seen, for example, 
in nodular fasciitis.‘ 

Most of the fibrous histioeytomas 
reported in the ophthalmic literature 
have arisen in the orbit. Their clinical 
and pathological features have been 
summarized by Jakobiec and co-work- 
ers.” Essentially, the clinical picture is 
one of a slowly progressive, expanding 
lesion of the orbit that is locally infil- 
trative but nonmetastasizing. The 
superonasal quadrant seems to be the 
site of predilection, and the tumor is 
usually rather soft on palpation.’ The 
lesions typically are difficult to 
remove in their entirety because of 
their infiltrative nature, and there is a 


pronounced tendency for recurrence. 


Radiotherapy was ineffective in pre- 


venting recurrence in the- patients 


reported by Jakobiee and co-workers.’ 
Frank malignancy is relatively rare in 
fibrous histiocytomas, and this aspect 
of the disorder has been reviewed 
recently.’ 

The lacrimal sac is rarely involved 
by tumors of any type," and fibrous 
histiocytoma arising in the sac has not 
been reported previously. In 1966, 
Radnot and Gall reviewed 184 cases of 
lacrimal sae tumors that had been 






ry granulomas, anó 138 were reg 


surveyed by Radnot and Gall had beei 


“the review encompassed cases. re 
-ported long ago, before the features 
. this disease were set forth by. Kauff 
man and Stout. in 1961. It would not be 







the cases included in the review 
.. Radnot and Gall proved to bea f bi 


tion. 
tofibrosareoma protuberans, neurofi-  — 
broma, xanthogranuloma, subepider- -histiocytoma of the lacrimal i 
| first, to our knowledge, to be repo 
histiocytoma : 
unique. In the Registry of Ophthalmi 
Pathology at the Armed Forces iris 


of fibrous histiocytoma of the lac 


07014-03. 


Cancer 14:469-482, 1961. 
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reported i in the E ot ‘thes 
46 were pseudotumors or inflammate 


















as true tumors. Most (62%) of thes 
188 tumors were epithelial. Th 
remaining 38% of lacrimal sac nec 
plasms consisted of mesenchyma 
lesions, pigmented tumors, and reticu 
loses. 

Although none of these nonepithe-. 
lial tumors of the lacrimal sa 

































diagnosed as a fibrous histiocytoma 















surprising, therefore, if one or mor 

















histiocytoma - on current ree 











Aftbough our ease 












in the literature, this case is. 














tute of Pathology, six additional cases 






sac are on file, as are 120 
fibrous histiocytoma of the. a 
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We hana obtained comparative. data 
the intraocular absorption of topically 
dministered. clindamycin hydrochloride 
hydrate - and ‘clindamycin phosphate, 
made ‘feasible with a new gas chromato- 
graphic method of analysis. Results indi- 
ated that clindamycin phosphate under- 
went hydrolysis in the eye, liberating the 
ologically active clindamycin. However, 
to jical “clindamycin: hydrochloride pro- 
duced higher levels (two to six times 
more) of the antibiotic than those achiev- 
able with the phosphate ester in the uvea, 
aqueous humor, and cornea, presumably 
due to clindamycin hydrochloride's high- 
; et lipid: solubility. Based on this. data, 
-. clindamycin hydrochloride appears to be 
| the preferred form of the antibiotic for 
- topical ocular applications. - 

(Arch Ophihatmolt 96: 1650-1652, 1978) 





E (indamysin diseases is the pro- 

: drug of clindamycin.’ "When ad- 
© -ministered intravenously, the ester is 
cleaved by phosphatase in the body, 
liberating the active moiety. In a 
previous communication,’ the poten- 
‘tial usefulness of clindamycin hy- 


f intraocular infections was de- 
eribed; on. topieal application, this 
antibiotic. attained therapeutic levels 
in various ocular tissues with the 
xeeption of the lens and the vitreous 





: Although the intraocular disposi- 


subconjunctival and intramuscular in- 
pen: has been studied,’ its transcor- 













E rite fo or publication Nov 32, 1971. 





' fornia College of Medicine, University of Cali for- 
- nia, Irvine. 
Reprint requests to Department of. Ophthal- 


ty of California, Irvine, CA 92711 a Dr Leopold). 


: 1650 


h rochloride hydrate in the treatment | 


ion of clindamycin phosphate after 
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neal jendia ation has not been re- 


ported, to our knowledge. Since the 
cornea is composed of the lipophilic 


. epithelium and endothelium, and the 


hydrophilic stroma, to conduct com- 
parative studies with the highly polar 
clindamycin phosphate and the less 
polar clindamycin hydrochloride is 
important. This information would be 
useful in elucidating the mechanisms 
by which these drugs penetrate the 
cornea. 

The assessment of antibiotics in 
body tissues has been commonly 
microbiologic. This method is not 
directly applicable to clindamycin 
phosphate because this drug is not the 
natively active form. Gas chromato- 
graphic determination of lincomycin 


and related compounds has been 


reported by Morozowich et al* and by 
Houtman et ab with both groups of 
investigators using mixtures of hexa- 
methyldisilazane (HMDS) and tri- 
methylehlorosilane (TMCS) in pyri- 
dine as the silvlating agent. Silylation 
of sugar phosphate esters has been 
reported by Hashizume and Saski,° 
who also used mixtures of HMDS and 
TMCS. However, these techniques 
have not been applied to the determi- 
nation of the antibiotie in biological 
fluids. 


MATERIALS AND METHODS 
Chemicals — 
The clindamycin phosphate (clindamy- 
cin-2-phosphate) and clindamycin hydro- 


chloride used in this study had labeled 


purities of 79.85% anc 85.4%, respectively, 
and were used without further. purifica- 
tion. Other chemicals were reagent-grade. 


Animal Procedures 


The procedure with rabbits was similar 





É Rabbits. 


female albino rabbits underwent topical 
instillation of 50 gl of 0.2% clindamyein 


phosphate at equally spaced intervals of 15 


minutes, for a total of six doses. Another 


group of female albino rabbits received the — a 
drug identically, except the instillation was- i 
equally spaced at 30-minute intervals. Each | 


rabbit was killed by ear-vein injection of _ 
35% pentobarbital sodium. Samples of | 
primary aqueous humor were immedigtely 

removed by anterior chamber paracentesis | 
using a 25-gauge needle and a tuberculin — 
syringe. 


Gas Chromatographic . 
Determinations of 
Clindamycin Hydrochloride and 
| Clindamycin Phosphate 


A gas chromatograph, which was 
equipped with a flame ionization detector, 
and a signal integrator were used in this 
study. The operation conditions were as 
follews: Column-1.8 m (6 ft) x 2 mm 
(inside diameter) glass column packed with 
3% OV-17 on 80/100 mesh solid support 
(Chromosorb Q). Temperature—injector, 
250 °C, column, 260 °C, detector, 300 °C. 
Carrier gas—dried helium. 
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Fig 1 —Typical gas chromatogram for tris 
(trimethylsilyl) derivatives of clindamycin 


- hydrochloride (A) and clindamycin phos- 


phate (B). 
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indicates mass units. 






Table 1 s Antibiotic Levels in Aqueous Humor 







Antibiotic Level, ng/ml 
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50-ul doses of 0.296 clindamycin hydrochloride at five-minute intervals. 
ites after last instillation. Values are mean + SD of 3 ifor gas 
icrobiology). 

oses of 0.2% clindamycin phosphate at five-minute intervals. 
after last instillation. Values are mean + SD of 3 tfor gas 





Table 2.- - —intraocular Antibiotic Penetration* 


lindamyein Phosphate (Hydrochloride) Penetration, ug /mi 





30 min 
19.5 (42.3) 
3.7 (7.3) 


60 min 
17.4 (36.9) 
2.1 (E. 5) 





= (65.2) 









five :59-ul- doses: of. 0.296 clindamycin phosphate and 0.2% clindamycin 
minute «intervals. Animais were killed one hour after last dose. Results are 
'ochleride. salt, and. are average values of two to four eyes. 


added. A standard curve was constructed 
using various aliquots of clindamycin 
hydrochloride hydrate. 

Assay of clindamyein phosphate fol- 
lowed the same silylation procedure. How- 
ever, sinee the highly acidie ester could not 
be extracted in chloroform, its assay in 
aqueous humor was performed using direct 
silylation without the extraction step. 

The clindamycin hydrochloride could also 
be silylated with trifluoroacetic anhydride 
using pentacosane as an internal standard, 


ampies were araci 
mi of chloroform. The 
avaperated to dryness 
ynitregen. To this was 
,6-bis-(trimethylsilyl)- 
g STFA) with 1% 
en sealed in a vial and 
Ch for. 45 minutes. This 





Free Base, 


Fig 2. —Mass spectral fragmentations from trimethylsilyl darivatives of clindamycin - 
(MJ and clindamycin phosphate (M.). GC indicates gas chromatography; Mie 


sie a 4 68 do 12 14 1618 20 22 24 26 28 


A» mycin free base. 
» but the as iion à ocedüre was s not applic- 


< cy of the gas chromatographic assay meth- 


tral analyses in a spectrometer that | 
was interfaced: with a gas ehromato- 
; graph. Figure 2 shows the characteris- 
tie fragmentations, which ar: consist: 
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able to elindamycin phosphate. T 


od was checked by eon junct determination 5 
of samples with microbiologic : assays.” A 


RESULTS | 
A typical gas d iromatogram for the 
tris-O-trimethyleilyl derivatives is 


presented in Fig 1. The identities of 
the clindamycin (as the free-base- 
form) and clirdamyein phosphate G 
peaks were con Crmed by mass spec- — 





ent with the tris derivatives of both 
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D oou and silylation with aque- 
-oüs humor that had been obtained 
from untreated animals did. not pro- 
duce anomalous peaks that would 
interfere with the peaks caused by 
derivatized clindamycin or clindamy- 
cin phosphate. Likewise, direct silyla- 
tion of control aqueous humor did not 
exhibit interfering peaks at the reten- 
tion time of the clindamycin phos- 
: phate. : 
- Table 1. shows the penetration 
A results in three rabbits that received 
-six doses of 0.2% clindamycin hydro- 

chloride topically. The pooled aqueous 
humors were. analyzed by both micro- 
. biologic and. gas chromatographic 
-methods. The data from both methods 
were in agreement: 3. 5 pg/ml by gas 
.. chromatographie determination and 

: 40 pg/ml by microbiologic : assay. 

. We then tapped aqueous humor 
. from rabbits that had received topical 
= clindamycin phosphate to determine 
the penetration of the antibiotic. 
Figure 3 presents a gas chromato- 
gram of the chloroform extraet, indi- 
cating only one peak, whieh was due to 
derivatized clindamycin hydrochloride 
with no observed peak for derivatized 
clindamycin phosphate. The aqueous 
humor levels of the antibiotic as 
analyzed by both microbiologic and 
gas chromatographic methods are pre- 
‘sented in Table 1. Again, results of the 
two methods agreed very weil. A level 
of 2.2 ug/ml of clindamycin hydrochlo- 
ride was observed following topical 
treatment of the phosphate. Direct 
ilylation of the aqueous humor sam- 
ple also showed the essential absence 
of the peak caused by derivatized clin- 
 damycin phosphate. The level was 
estimated to be less than 100 ng/ml of 
aqueous humor. 
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biologic assays indicated that treat- 
ment with clindamycin phosphate con- 
sistently produced lower levels of the 
active clindamycin than did clindamy- 
cin hydrochloride in the cornea and 
iris-ciliary body. The results are 
shown in Table 2. The difference in 
absorption of the two species of the 
antibiotic appeared to be related to 
lipid solubilities. The apparent chloro- 
form-water partition coefficient val- 
ues for clindamycin hydrochloride and 
clindamycin phosphate at initial pH 7 
and 9 are summarized in Table 3. As 
expected, clindamycin hydrochloride 


— had substantially higher lipid solubili- 


ty compared with that of the phos- 
phate ee 


" COMMENT 


We have described herein a gas 
chromatographie method for the de- 
termination cf clindamycin in ocular 
tissues. The method is sensitive and 
specific for bcth the free base as well 
as the phosphate ester. Previous 
assays utilizing microbiological tech- 
niques were unsuitable for obtaining 
direct information on the intraocular 
penetration ef the phosphate ester. 
The application of this new technique 
has been demonstrated in a compara- 
tive intraocular study with the two 
forms of clindamycin. Whenever per- 
tinent, gas chromatographic results 
were supported by microbiologic as- 
Says. 

As previously reported,’ therapeutic 
levels of the antibiotic in aqueous 
humor were rapidly obtained within 
15 minutes following topical instilla- 
tion of 0.2% clindamycin hydrochlo- 
ride. In this study, when clindamycin 
phosphate was used in a similar 
manner, the level of active clindamy- 
cin detected was 2.2 ug/ml. This level 
was approximately one-third that 
achievable with the hydrochloride salt. 
The difference was attributed to the 


higher lipid solubility of hydrochloride 


salt. Under identical conditions, the 
log P for clindamycin hydrochloride at 
neutral pH was 2.9 whereas the log P 
for the ester was —4.3. Increasing the 
pH to 9 produced higher population of 
the undissociated species, and the log 
P for the hydrochloride salt increased 
to 4.5. On the other hand, the log P for 
the ester was essentially unchanged 


Further studies that utilized miero- 


with this pH "inerement, since the | 
acidic phosphate remained in the . 


ionized form. The levels in the uvea e 
and the cornea were also higher A 





following treatment with clindamyein ; 
hydrochloride. : 

On topieal applieation of elindamy- | 
cin phosphate, the intact ester was 
essentially absent («0.1 ug/ml) in the. 


aqueous humor, indicating hydrolysis |— 
of the ester. Incubation of clindamy- |. — 
cin phosphate with fresh aqueous ` 


humor did not produce noticeable 
hydrolysis. Thus, in vivo hydrolysis. 


might have occurred precorneally or 


while the antibiotic was going 
through the cornea. It is not yet possi- 
ble to determine whether the rate- 
limiting step lies in the hydrolytic 
step or in the process across the lipoi- 
dal epithelium. 

This study has provided compara- _ 
tive data for the intraocular absorp- —. 
tion of elindamycin hydrochloride and 
clindamycin phosphate. The data indi- 
cate that the elindamyein hydrochlo- 
ride is the preferred form of the anti- 
biotic for topical ocular Rape i 
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Human Posterior Subcapsular Cataract 


A Gross aad Flat Preparation Study 


Barbara V. Streeten, MD, Joseph Eshaghian, MD 


* Fifteen human lenses with posterior 
subcapst ar cataracts (PSC) were exam- 
ined en bc arc in fla: preparations of the 
pesterior capsues. Tne PSCs were poly- 
gona! tọ -teila in shape, showing some 
corre-atic^ wit» the sutural pattern. Most 
PSCs hz3 a thin, semiliquefied zone 
centraily. Ail enses showed superficial 


"epitheüalscells-migrating posteriorly from 


one e: more sectors of the equator. In 
these sectors, the epithelial nuclei were 
enlarged, with compete disorganization 
of the pcstequatorial nuclear rows. The 
migretinc cells were stellate, layered, and 
in the :arser cataracts, were oriented in a 
ring con@guratien around the liquefied 
centra portion of the PSC and bladder 
and other proliferative cells tended to 
accumulate:-areunc the ring area. Control 
cataractcus amd aging lenses showed 
considerable iwegularity of the postequa- 
torial nuelear rows but only occasional 
migretior toward the posterior pole. 
(Ar=n Cpiitha!mcl $6:1653-1658, 1978) 


ostemor migration of lens epithe- 
ial eelis san early and prominent 
feature =f posterior subcapsular cata- 
ract PS )formaticn. Wedl described 
these mzratmg lers cells in 1860, as 
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well as the related development of 
large nucleated "bladder" cells that 
bear his name.' Recently, Worgul and 
Rothstein noted that a disorganiza- 
tion of the lens epithelial cells at the 
equator precedes posterior cel! migra- 
tion and cataractogenesis in experi- 
mental radiation PSC.* Since all of 
these cellular changes occur superfi- 
cially in the lens, their dynamics can 
be investigated in whole lenses and 
flat preparations of the capsule. Flat 
preparations of the anterior and equa- 
torial capsule," and rarely the poste- 
rior capsule; have been used in 
studying the activity of lens epithelial 
cells in animal cataract. There are no 
comparable studies on human PSC to 
our knowledge. 

The present report describes the 
morphologic changes in the subcap- 
sular area from the equator to the 
posterior pole in human PSC. 


MATERIALS AND METHODS 


Lenses were obtained at the time of 
cataract extraction from 15 patients, aged 
46 to 91 years, with the clinical diagnosis of 
PSC. Two lenses were from patients with 
rheumatoid arthritis that was being 
treated with systemic steroids. The more 
advanced cataracts had some associated 
cortical or nuclear opacity. The lenses were 
fixed in 4% neutral buffered formaldehyde 
solution (10% neutral buffered formalin). 
The presence of a PSC was confirmed 
under the dissecting microscope. All lenses 
were stained en bloc with either Harris’ 
hematoxylin or Gomori’s chrome alum 
hematoxylin. This method left the capsule 
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unstained, but stained the epithelial cell 
nuclei up to 0.25 mm into the cortex. The 
lens could then be examined en bloc by low- 
power light microscopy. Flat preparations 
of the posterior capsule were made by 
bisecting the lens above the equator and 
removing all but the most superficial lens 
fibers, usually in sectors. The preparations 
were thick but eould be examined micro- 
scopically. Ten grossly normal lenses from 
the Central New York Eye Bank, and ten 
cataractous lenses witheut ev dence of PSC 
under the dissecting microscope were 
stained en bloc as controls. 


RESULTS 


The PSCs varied in diameter from 1 
to 7 mm. A stellate border was noted 
around the larger cataracts clinically 
(Fig 1), and under the dissecting 
microscope (Fig 2, left). The smaller 
PSCs were polygonal in shape, as 
shown by staining en bloc (Fig 2, 
right). In three cases, there was an 
asymmetrical extension of the PSC in 
one quadrant. 

All of the PSCs were semiliquefied 





Fig 1.—Large posterior subcapsular cata- 
ract showing prominent stel ate borders. 
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Fig 2.—Left, Lens in Fig 1 after extraction, showing 4-mm posterior subcapsular cataract (PSC) with stellate borders 
(arrows) and inferior cortical cataract (unstained). Right, Polygon-shaped 2.5-mm steroid PSC. Lens stained en bloc with 
hematoxylin. 


Fig 3.—Left, Dark granular area is 2 x 3-mm posterior subcapsular cataract (PSC) in unstained lens. 


Area is semiliquefied and composed of small globules and granules. Right, Further liquefaction in PSC 
leaving central clear zone with denser peripheral ring (unstained lenses, x 25). 
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Fig 4.—Left and right. Junction of peripheral zone (P) and central semiliquefied zone (C) of posterior subcapsular cataract in Fig 1 
Gentle pressure on capsule in right figure has caused particle (arrow) to move upward in left figure ( x 64). 
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=ig= —Tar left, Flat Tace of S aktoriai zone in young-adult lens, showing compacted equatorial line (E) and several 
apstquaicria’ nuclear rows (N) (hematoxylin, x 140). Top right, Same zone in eye with nuclear cataract (hematoxylin, 
x 1:0). Eotom teft, Equator of lens with posterior subcapsular cataract showing loss of equatorial line. disorganization of 
apstquaicria rews and migration of cells posteriorly. Note zonule (dark strand). (Gomori's hematoxylin, x 140). Bottom 
“igh. Complete nuclear disarray in equatorial region, mature steroid cataract (Gomori's hematoxylin, x 70). 
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centrally, containing variably sized, 
golden granules and globules (Fig 3, 
left). In some of the larger cataracts, a 
denser ring was present around a 
completely liquefied center (Fig 3, 
right). Light pressure on the capsule 
‘resulted in displacement of the partic- 
ulate material in the center (Fig 4). 

In flat preparations of normal 
young-adult lens capsule, the epithe- 
lial cells were round and regular over 
the anterior and germinative zones, 
forming a prominent line of com- 
pacted nuclei at the lens equator (Fig 
5, top left). Behind this line were eight 
to 12 parallel rows of quite regularly 
arranged nuclei, resembling the me- 
ridional rows of the animal eye." In 
most of the control cataract and older 
adult lenses, the regularity of the 
postequatorial rows was lost, replaced 
by a looser four-to-12 row arrange- 
ment with nuclei at more variable 
depths (Fig 5, top right). 

In lenses with PSC, the equatorial 
line and postequatorial rows were 
more disorganized and were displaced 
posteriorly (Fig 5, bottom left) with 
complete disarray as the cataract 
matured (Fig 5, bottom right). The 
nuclei became larger and elongate as 
the migrating cells extended toward 
the posterior pole (Fig 6). These areas 
of equatorial disorganization and pos- 
teriorly migrating cells were focal or 
sectoral, usually two or more sectors 
per lens, with greater involvement in 
the more advanced cataracts. In the 
lens with the smallest PSC, only a 10? 
sector of migrating cells could be 
found. Besides the superficial migrat- 
ing cells, deeper nucleated lens fibers 
were often seen in the same areas. In 
two lenses, the sectors of migrating 
cells were aligned along posterior 
sutures. Only one of the control cata- 
ractous lenses showed a similar disor- 
ganization of postequatorial rows. 
This hypermature cataract had com- 
plete loss of equatorial architecture, 
and limited posterior migration of 
cells without gross evidence of PSC. 

While at first bipolar, the migrating 
cells usually became stellate and 
multiprocessed in their posterior 
course, with a syncytial appearance 
(Fig 6, inset). Occasional multinu- 
cleate cells and multilayering were 
seen. Between the cells, homogeneous, 
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(hematoxylin, x 250; inset, x 350). 


pale-staining material with eroded 
borders was sometimes seen in large 
PSCs. 

As the migrating cells approached 
the PSC itself, they increased in 
number and sometimes changed direc- 
tion to a circumferential pattern, 


a E" s he wat 


Fig 6.—Posteriorly migrating cells, syncytium-like appearance (inset). Flat preparation 





contributing to the appearance of a 
prominent basophilic ring around the 
center of the PSC (Fig 7, inset). In 
seven of the flat preparations there 
was either a partial or complete baso- 
philie dense ring, as diagramed in Fig 
8. Rounded cells suggestive of balloon 
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Fig ~—laset, Dense ring (R) around liquefied center (LC) of posterior subcapsular 
cataract. Large figure shows angular shape of ring seen in inset; nuclei of circumferen- 
tial cells ust v sible ir dense ring; cluster of balloon cells (arrows) peripheral to ring. Flat 


preparaton (Fematoxylin, x 750; inset, x 90). 


cells were most often seen peripheral 
to tiis -ing (Fig 7). The small PSCs 
did mot : hew a peripkeral ring but had 
massed stellate cells over the center of 
the PSC. In the center of the larger 
PSCs a few stellate cells were mixed 
sparsely amengst the globular mate- 
rial. 
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To determine whether the cells seen 
in flat preparations were representa- 
tive of the total migrating population, 
en bloc and flat preparations were 
compared on the same lens. Sub- 
stantial cell loss was seen only 
amongst the sparse cells in the lique- 
fied PSC area. 
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COMMENT 


The use of flat preparations allows a 
unique view of the distribution of 
cellular changes in PSC. The disarray 
of nuclear rows at the equator, the 
cellular enlargement and syncytial- 
like posterior growth closely resemble 
the changes described in animal PSC 
of radiation and congeni-al types.**: 

It was surprising that the equato- 
rial site of origin for the migration 
cells was focal in early PSC rather 
than general over the equatorial 
region. This does not appear to be the 
case in experimental radiation cata- 
racts, although it would be expected 
where the injury was limited to one 
sector of the lens." It is not known 
what a focal stimulus to posterior 
migration of cells might de. The occa- 
sional association of an abnormal 
sector with inferior cortical cataract 
suggests that the causes of both were 
similar in such cases, possibly related 
to actinic injury. There may be only a 
relative difference in susceptibility of 
the epithelium topograpaically, since 
the larger PSCs (including an ad- 
vanced steriod cataract) had more 
diffuse migration. In a heterogenous 
group like the present sample, it must 
be expected that there were several 
different cataractogenic factors. 

The polygonal or stellate borders of 
the PSC are of interest. They appear 
to represent extension of cataractous 
change along suture lines. indicating a 
special vulnerability of these regions. 
The disarray of postequatorial cells in 
the older normal and control cataract- 
ous lenses suggested at first that the 
human eye lacked the meridional rows 
of the animal eye, until they were seen 
in fetal and juvenile lenses. The loss of 
regular fiber-forming rows may indi- 
cate mild cumulative cell injury and 
growth disturbance in even early 
aging. 

The accumulation and reorientation 
of migratory cells around the periph- 
ery of the liquefied PSC have not been 
described before histologically to our 
knowledge. This ring configuration 
resembles the clinical annulus re- 
ported by Cogan and co-workers in 
one phase of experimental radiation 
cataract. The configuration might 
represent a “walling-off” phenome- 
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non, with further posterior migration 
inhibited by unknown factors in the 
liquefied cataract. 

Whether all PSCs result from 
abnormality of the proliferative lens 


; _ epithelial cells, as appears to be the 
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case in radiation cataract,"'^'" or 
whether some originate in disease of 
the posterior lens fibers, secondarily 
stimulating posterior cell migration 
has not been determined." In resolv- 
ing this issue, much emphasis has 
been placed on elucidating the nature 
of the first visible lens opacities. In 


1. Wedl C: Atlas der Pathologischen Histologie 
des Auges. Leipzig, Georg Wigan Verlag, 1860. 

2. Worgul BV, Rothstein H: Radiation cataract 
and mitosis. Ophthalmol Res 7:21-32, 1975. 

3. Poppe E: Experimental investigations on 
the effects of roentgen rays on the epithelium of 
the crystalline lens. Acta Radiol 23:354-367, 
1942. 

4. Cogan DG, Donaldson DD, Reese AB: Clin- 
ical and pathological characteristics of radiation 
cataract. Arch Ophthalmol 47:55-70, 1952. 

5. Von Sallman L, Tobias CA, Anger HO, et al: 
Effects of high energy particles, x-rays and 


1658 Arch Ophthalmol—Vol 96, Sept 1978 


e? 
". * tre .* . 


rabbit radiation cataract, Cogan et al 
felt that the first granular opacifica- 
tion under the posterior capsule was 
probably due to the migratory cells 
themselves.‘ Worgul and co-workers 
reported that in the rat, cells were 
found at the posterior pole before the 
onset of visible apacities.'' None of 
our human PSCs was early enough to 
throw light on this subject other than 
to indieate that migrating cells were 
present in areas where no opacity had 
been noted clinically or with the 
dissecting microscope. To what extent 
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Fig 8.—Schematic view of cellular 
changes in larger posterior subcap- 
sular cataracts (PSCs). A, mild equato- 
rial cell disarray in older eyes. B, early 
posterior cell migration with later 
formation of ring of cells around edges 
of PSC at C. 





the variety of globules that constitute 
the definitive PSC derive from the 
proliferative cells will be considered in 
a subsequent report on the ultrastruc- 


ture of PSC. 
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lead to perforation.' Culture filtrates .— 


from Gram-negative organisms con- 
tain material chemotactic for neutro- 
phils.’ Additionally, endotoxin from 
Gram-negative organisms stimulates 
the alternate pathway of complement 
with the production of complement 
components chemotactic for neutro- 
phils. Recent experimental work by 
the authors has demonstrated the 
presence of properdin, a component of 
the alternate pathway, and C3 comple- 
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ment in rabbit corneas following — de-s: 


intrastromal injections of viable and 
heat-inactivated Gram-negative or- 
ganisms and their endotoxins.’ Acti- — 
vation of the alternate pathway by > 
suggested to - 


been 


represent an immediate defense 


. mechanism contributing to polymor- 
T phonuclear infiltration of the cornea. 
y ide present report substantiates this 


experimental work with the demon- 


stration of properdin and C3 comple- 
ment in a human cornea with an 


extensive infiltration, uleeration, and 


eventual perforation by Proteus mi- 


rabilis. 


REPORT OF A CASE 


A 63-year-old white woman had à 


P ble 
where 4+ cells and flare and strands. 
| fibrinoid material were seen. The lens an 


- applied gentamicin sulfate (Garamyc 


venous gentamicin sulfate in a dosage of 85 
a. . four- 
> day history of redness, blurred vision, and 
pain in the left eye. Four years previously, 
Im adult onset diabetes mellitus was diag- 
































er was only 1 poss: ‘ble superiorly 


posterior pole could not be seen, | 

The scrapings of the ulcerated corné 
were inoculated on blood agar and. manni 
tol plates. A Gram stain ef the cornea 
serapings revealed poly morphonuclear. leu: 
kocytes and Gram-negative rods. The | 
was treated with daily subtenon's inj: 
tions of 20 mg of gen tamicin sulfate (Gara 
mycin injeetable, 40 mg/ml) topically 


ophthalmic solution) every hour, and in 


mg every eight hours. Topical 1% atropine 
sulfate was administered every six hours. 
Proteus mirabilis sensitive to gent 
Was found on the blood agar plates. 


"terna Pathway Mondino i 





Four days after admission, the cornea 
perforated inferiorly (Fig 1). The iris 
prolapsed into the corneal defect and 
plugged it so that a shallow anterior 
chamber was maintained superiorly. The 
perforation, which was circular in shape 
and approximately 4 mm in diameter, was 
repaired by an 8-mm penetrating corneal 
graft. The cataractous lens was removed 
by eryoextraction. After the donor cornea 
was sutured to the recipient bed, 20 mg of 
gentamicin sulfate (40-mg/ml) were in- 
jected subconjunctivally. 

Following surgery, the patient’s condi- 
tion was treated with hourly 0.1% dexa- 
methasone (Maxidex) alternating with 
gentamicin sulfate drops. She received 
acetazolamide (Diamox), 250 mg orally four 
times each day, and prednisone 60 mg 
orally everyday, for one week. Systemic 
gentamicin sulfate was continued for three 
days postoperatively and was then discon- 
tinued. 

On the first postoperative day, the ante- 
rior chamber was filled with fibrinoid 
material and hemorrhage. The corneal 
graft was thick, and epithelial edema was 
present. Tension by palpation was normal. 
During the next week, the anterior cham- 
ber gradually cleared, and the cornea! graft 





Fig 1.—Heavily infiltrated cornea of patient 
with inferior perforation and iris prolapse. 


Fig 2.—Inflammatory cells in ulcerated cornea (hematoxylin- 
eosin, x 70) 
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became transparent. 

The ulcerated host cornea, which was 
excised within the confines of the trephine 
at the time of keratoplasty, was bisected, 
and half was fixed in 37% formaldehyde 
solution, was stained with hematoxylin- 
eosin and PAS, and was processed for 
paraffin sectioning in the usual fashion. 

The other half of the patient’s cornea 
was frozen and sectioned at 4 p on a 
cryostat. After air drying, the tissue was 
overlayed with commercially available flu- 
orescein-labeled antisera specific for IgG, 
IgA, IgM, IgE, complements C3 and C4, 
fibrinogen, and properdin. All antisera 
were checked for menospecificity by gel 
double-diffusion and immunoelectrophore- 
sis. Absorptive techniques were performed 
as previously describec.* All antisera were 
diluted 1:20 in pH 72 phosphate-buffered 
saline (PBS). Ineubation was performed at 
room temperature for 30 minutes, after 
which the tissue was again washed for 30 
minutes in PBS and then covered with PBS 
to glycerin (1:10) for viewing in a fluores- 
cence microscope. 

Normal and pathological corneal spec- 
imens were studied as controls to assess 
the importance of our findings. 


RESULTS 
Histopathology 


Histopathological examination dis- 
closed that the cornmeal epithelium was 
absent over the entire specimen, with 
ulceration of the anterior one third to 
one half of the cornea. The cornea was 
infiltrated diffusely with polymorpho- 
nuclear leukocytes. Occasional lym- 
phocytes and monocytes were also 
observed. Descemet's membrane was 
intact (Fig 2). Sections of the cornea 
were also stained with Gram stain and 


cornea. 


demonstrated Gram-negative rods in 
the anterior stroma. 


Direct Immunofluorescence 


IgG, IgM, IgE, IgA, C4 comple- 
ment, and fibrinogen were not de- 
tected in the cornea. Prominent and 
diffuse staining for properdin and C3 
complement was found in the corneal 
stroma (Fig 3). 

Normal donor corneas, when pro- 
cessed as mentioned, had no stromal 
staining for immunoglobulins, C3 or 
C4 complement, fibrinogen, or proper- 
din. 

In addition to studying normal 
corneas as controls, we examined 
three pathological corneal buttons 
obtained at keratoplasty and a corneal 
specimen obtained from a donor eye. 
The corneal stroma from a patient 
with Mooren’s ulcer disclosed a heavy 
deposition of IgG and IgA with no C3 
complement or properdin. The cormeal 
stroma of a patient with a perforating 
Aspergillus flavus infection was 
found to contain IgM, IgG, C3 and C4 


complement, and properdin. Another . 


perforating corneal ulcer in which 
mannitol-positive Staphylococcus was 
cultured from the eye demonstrated 
staining for IgG, IgM, C3 comple- 
ment, and properdin. A donor cornea 
with a peripheral infiltrate and ulcer 
suggestive of Staphylococcus was 
found to have IgG, IgA, IgM, and C3 
complement, but no properdin. 


COMMENT 


IgG and IgM in the presence of 
antigen have the ability to activate 





Fig 3.—Fluorescent staining for properdin in stroma of ulcerated 
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viable and heat-inactivated Gram- 
negative bacteria and their endotox- 
ins.‘ Endotoxin may possibly have 
stimulated the alternate pathway of 
complement by activation of proper- 
din, and this might have contributed 
to the polymorphonuclear infiltration. 


found in these corneas. The present 


study suggests that similar immuno- . 
pathological phenomena contribute to 
the polymorphonuclear infiltration | 
found with Gram-negative bacterial 
ulcerations of the human cornea. Acti- 
vation of the alternate pathway of 
complement generates complement. 
components chemotactic for neutro- 
phils, without the delay inherent in- 
the formation of antibody that is 
initiate the classical 


necessary to 
complement pathway. 


The other pathological corneal spec- i 
imens studied indicated that not all _ 
diseased corneas contain properdin 


and C3 complement. Properdin and C3 


complement were found together with 
immunoglobulins in corneal perfora- 
tions secondary to A flavus and 
possible Staphylococcus. Finding pro- 


perdin in these eyes suggests 
alternate pathway activation of com- 
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At present, there is no effective 
motherapeutic agent available for the 
ment of adenoviral keratoconjunctivi- 
lecent evidence suggests that triflu- 
ne (3FT) may effectively inhibit the 
sation of some adenovirus serotypes 
nown to cause keratoconjunctivitis. The 
bility of 3FT to inhibit two reference 
trains of adenoviruses, type 8 and type 
9, was examined using cell cultures. Two 
econd-passage isolates of adenoviruses, 
dentified as serotype 13, were also 
ested. Compared with untreated, virus- 
nfected cell cultures, drug-treated cell 
ultures developed a lesser degree of 
ytopathic effect following infection with 
ill three serotypes. Virus production was 
juced in the drug-treated cell cultures: 
ipproximately tenfold for type 8, more 
han 1,000-fold for type 19, and 5,000-foid 
or the type 13 isolates. 
2 (Arch Ophthalmol 9 96:1662-1663, 1978) 











dough: keratoconjunctivitis that 
X. is due to herpes simplex virus is 
‘effectively treated with idoxuridine, 
- there is no effective chemotherapeutic 
agent available for the treatment of 
A epidemic keratoconjunctivitis (EKC) 
that is due to adenoviruses. Adenovi- 
ral infections are unresponsive to 
idoxuridine, as shown by Hecht et al, 
as well as by Dudgeon et al: Waring 
et al’ reported vidarabine to be inef- 
ective against adenovirus types 20. 
8, and 19. In a double-masked study 
comparing idoxuridine and vidarabine 
in patients with EKC, Pavan-Lang- 
ston and Dohlman' reported that 
neither drug affected the course of 
the disease. Darougar et al’ noted that 
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itro by Trifluri ibus 


avid A. Lennette, PhD, Richard A. Eiferman, MD 


use of 1% trifluridine (3FT) eye drops, 
previously found to be safe and effec- 
tive in the treatment of herpetic 
infections, deereasec the severity of 
EKC eaused by type 19 adenovirus, 
but did not affect the eourse of EKC 
caused by several other serotypes of 
adenovirus. We examined the in vitro 
efficacy of 3FT in limiting the replica- 
tion of two major serotypes of EKC, 
ie, adenoviruses 8 and 19, and further 
tested recent isolates from an out- 
break of EKC in Philadelphia that was 
due to adenovirus type 13. 


MATERIALS AND METHODS 


Adenoviruses. type 8 (strain Trim) and 
type 19 (strain 3911) were obtained from 
the Research Resources Branch, National 
Institute of Allergy and Infeetious Dis- 
eases (NIAID), Bethesda, Md. The stocks 
of both strains had a titer of 10*^ median 
tissue culture infective dose (TCID,,) per 
milliliter, assayed n primary human 
embryonic kidney (HEK) cells. Second cell- 
culture passages ef two recent adenovirus 
isolates were identified as serotype 13, 
using neutralization with reference anti- 
sera obtained from the Research Resources 
Branch, NIAID. The isolates were obtained 
from eases of EKC seen at Wills Eye 
Hospital, Philadelphia, and a pediatrie 
cinic at Hahnemann Medical College, Phil- 
adelphia. The titer of these type 13 strains 
(282 and 321) was 10* per milliliter, assayed 
in a line of HEK fibroblasts (Flow 4000 
cells). The HEK cell euitures were supplied 
in 16 x 125-mm screw-cap tubes; on their 
arrival, the medium in the tubes was 
replaced with 2 mi/tube of Leibovitz 
medium 15 with 2% fetal calf serum and 
0.02 mg/ml gentamicin sulfate. The 3FT 
was supplied im crystalline form, and 
prepared as a stock solution of 4.0 mg/ mlin 
unbuffered (acidic) Earle's balanced salt 

solution, and stored at —20° C, because the 
drug rapidly hydrolyzes at neutral pH.’ 


Virus Growth and Inhibition 


Duplicate cultures of HEK cells were 
inoculated with E» ^ TCID., of adenovirus 
type 8 or type 19, while other tubes from 
the same lot of cells were similarly inocu- 
lated after the addition of 3FT at 0.07 mg/ 





ml. Control tubes, with and without added 
3FT, were left uninoculated. The cultures 
were held in stationary racks at 36° C for 


six days, while the time of appearance and 


extent of development of any cytopathic 
effects (CPE) was followed by daily obser- 
vation of the cultures under low-power — 
microscopy. In a second experiment, sec- 
ond cell-eulture passage type 13 adenovi- 
rus, isolated as described in Flow 4000 cells, 
was similarly inoculated at a dose of 100 


TCID., onto Flow 4000 cell cultures. Dupli — 


cate cultures were treated by addition of 
0.05 mg/ml of 3FT. These cultures were 
held for ten days. 


Titration of Virus Yields  , 


At the end of the six- and ten-day incu- 
hations, culture fluids were harvested from 
the infected cell cultures and also from the 
control cultures. The yield of infectious 
virus was titrated in HEK cells and Flow 
4000 cells. The harvested fluids were 
diluted in ten-fold increments in Hanks’ 
balanced salt solution, then 0.2-ml volumes 
of each dilution were inoculated into dupli- 


cate cultures of HEK or Flow 4000 cells. > id 


These cultures were held for two weeks, 
and the presence of infectious virus was 
determined by examining the cultures for 
the appearance of typical adenovirus CPE. 

The fluids harvested from the control 
cultures was used to prepare an inoculum 
that contained approximately 100 TCID, 
of the homologous virus, which was then 

inoculated in parallel with the titrations, as 
a control for possible carry-over of any 
residual antiviral activity from the 3FT- 
treated cultures. 


RESULTS 


Two days after the infection of 
HEK cultures, single infected cells 
were discernable in the cell sheets of . 
both untreated and 3FT-treated cul- 
tures. After six days, the untreated 
cell eultures infected with type 8 virus 
had one fourth of the cells showing 
CPE, while those infected with type 
19 had all affected. The 3FT-treated 
cell eultures had only slight CPE typi- 
cal of adenoviral infection, but these 
cultures also developed some nonspe- 
cific CPE similar to that observed in 
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Appearance sf normal! (left), trifluridine-treated (center), and untreated, adenovirus- 
infected (rig) human embryonic kidney cells, six days after inoculation. Hoffman 


modutation»centrast ( = 100). 


Yield oF Infectious Virus From 
Untreated and Trifluridine-Treated 
Cell Cultures 


Cell 
Culture Yield* 


With 
Tri- 
fluridine 





“Median tise.e cultere infective dose per 
millil&er tissue<culture medium. 


the 3F'T-trested eentrol cultures, as 
shown in the Figure. This baekground 
CPE was attributed to toxicity from 
the drug and its breakdown products. 
After ten dass of incubation, the Flow 
4900 eells that had been infected with 
the type 12 isolates showed good CPE 
typical of adenovirus infection in one 
four-h of theeells of the untreated cell 
cultures, andslight toxicity with ques- 
tioneble adenovirus-like CPE in the 
3 T-treated -ell cultures. 

As shown in the Table, after six 
days the unsreated HEK cells yielded 
500 "CID,, per milliliter of type 8, and 
9:00€ TCIB. per milliliter of type 19 
adenoviruses. the 8FT-treated cul- 
tures yielded 50 znd 5 TCID,, per 
milli iter of these two serotypes. After 
ten days of mfection, the Flow 4000 
cell eultures yielded 20,000 and 5,000 
TCID., per milliliter of the two type 
13 isolates ested, while the 3FT- 
treated cultures yielded 5 and less 


Arch Ophthalmol—Vo! £6, Sept 7978 


than 5 TCID,, per milliliter of the 
tested strains. 


COMMENT 


Adenovirus types 8 and 19 were 
unequally affected by 3FT; under the 
experimental conditions, the replica- 
tion of type 19 virus was inhibited at 
least 1,000-fold, but replication of type 
8 was reduced only about tenfold. The 
recent type 13 isolates were inhibited 
to a similar extent, about 4,000-fold 
for one strain, and in excess of 1,000- 
fold for the other strain. There was no 
effective carry-over of residual 3FT in 
the inocula to influence the results of 
these titrations; 3FT was expected to 
hydrolyze within a few days at the pH 
of the cell culture medium (7.4) and 
the incubator temperature of 36° C, 
based on previous work by Nestler and 
Garrett.’ In addition, the culture 
fluids from the normal and 3FT- 
treated cell-culture controls were 
saved and used to prepare inocula 
containing the same infectious doses 
of the homologous strains as were 
used on the initial virus growth exper- 
iments; these inocula were then placed 
on fresh cell-cultures, and were found 
to produce typical adenovirus CPE, at 
the same rate, and to the same extent, 
indicating the absence of any residual 
antiviral activity of the original 3FT 
dose and its hydrolysis products. 

Since in vitro test conditions are 
dissimilar to the in vivo conditions 
during therapeutic use of 3FT, data 
obtained in vitro may not predict effi- 
cacy of 3FT in treating EKC. Howev- 
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er, studies of additional serotypes of 
adenoviruses that have been impli- 
cated in EKC, by in vitro drug testing, 
may demonstrate which serotypes are 
likely to be inhibited to greater or 
lesser extents ir. vivo. With the advent 
of rapid cytological diagnosis of 
adenoviral infection bv means of 
direct immuncfluorescent staining’ 
(unpublished data), the timely treat- 
ment of EKC that is caused by drug- 
susceptible types is possible. Our in 
vitro study suggests that 3FT may be 
effective in the treatment of kerato- 
conjunctivitis that is due to type 13 
and type 19 strains of adenoviruses. 
Double-blind trials of 3*T in treat- 
ment of patients with EKC are being 
carried out and will be reported in the 
future. 


This work was supported by the University 
Laboratory Medicine Inc, Philacelphia, Pa. 
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Burroughs-Wellcome Inc, Research Triangle 
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Nonproprietary Names and 
Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 

Idoxuridine—Denérid, Herplex, Stovil. 

Vidarabine—Vira-A Ophthalmic — Oint- 
ment, 
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‘rank J. Macri, PhD, Stanley J. Cevario 


Using. data. obtained. from experi- 
ments on enucleated, arterially perfused 
cat it eye, we propose. a scheme regarding 
shanisms that can regulate aqueous 
humor : production. In brief, the ciliary 
processes. are viewed much dike the 
_ kidney glomerulus in that the rate of aque- 
< ous humor production can be moderated 
-by actions on afferent and efferent ciliary- 
process blood vessels. 

F uon Ophthalmol 96: 1664-1667, 1978) 


pou physiological and 
3 pharmacologic data have been 
accumulated during the past years 
that have allowed us to formulate a 
tentative scheme of neurogenie mech- 
anisms that can affect aqueous humor 
production. The data have been 
obtained primarily from experiments 
performed on enucleated, arterially 
perfused cat eyes. Although physio- 
logica! and pharmacologic responses 


imilar to in vivo experimentation, 
ifferences could exist. Hormonal or 
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obtained in vitro are assumed to be 


CNS influences, among others, could 
ainly moderate results obtained i in. 
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of Aqueous Humor Production 


; Proposed Mechanism of Action 


vitro. We would like to believe, howev- 
er, that the underlying mechanisms 
that we will propose are basic in 
nature and, therefore, apply to the in 
vivo eye as well. 

The ciliary processes have been 
considered to be the site of aqueous 
humor production since at least the 
year 1707. This rele of the ciliary 
processes was more recently docu- 
mented by  direet observations 
through a scleral window. 

Our thesis in this report is that the 
ciliary processes behave much like 
kidney glomerulus in that aqueous 
humor production can be moderated 
by actions on efferent and afferent 
arterioles. 





PROPOSED ETA 





UMOR PN rici 
Affecting Efferent 
Ciliary-Process. Blood Vessels 


Electrical stimulation of the pre- 
ganglionie fibers ef the ciliary gang- 


lion (CG) produces an increase. in the 


rate of aqueous humor production’ 


and with the eye pressure maintained 
constant, a vasoconstriction is also 
observed. The elevated rate of aque- 


ous humor production through nerve 


stimulation is linearly related- to. 
arterial pressure, which indicates that nh 


lation (Fig 1, 
increased blood pressure within the ^ ^^ 


rd 


the fluid formed is, in most part (if o 


not entirely), an ultrafiltrate.” These 
findings (an increase of aqueous 
humor formation and vasoconstric- 
tion} are compatible with a concept 
that efferent ciliary-process blood 
vessels are constricted with CG stimu- 
block "B") The 


capillaries of the processes y would, in 
turn, be responsible for the increase of 
ultrafiltration. 

The preganglionic fibers of this 
neurogenic pathway synapse in the 
extraocular CG. This is evidenced by 
the blockade of the electrical response 
with the topical application to the 


ganglion of either hexamethonium ee 


chloride or nicotine.’ | 
Acetylcholine chloride administered : 
in the arterial perfusate produces E 
effects on aqueous humor production ` 
and blood flow that are indistinguish- [ 





able. from those. produced by. nerve p E 
stimulation.' 5 The terminal event of. — .— 
both nerve stimulation and acetyl — 


choline administration is the release | 
of. norepinephrine at the a-adrenergic 
receptors of the efferent blood vessels 
(Fig 1, block "B"). This is indicated by 
the action of. a-adrenergic and neuro- 
nal. blocking agents to inhibit the 
stimulatory responses on both blood 


flow. and aqueous humor produc- 


tion." 8 
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Fig 1 —Silary process as source of aqueous humor production. Blood flow through 
ciliary Deoeess proceeds from radial iris artery (at upper left) tc afferent arteries that 
supply processes. From afferent arteries, blood flows through capillaries of ciliary 
process-s ‘© exit tnreugh efferent blood vessels that lead into choroidal veins (at bottom 


night) 


Discussion cf Fig 1 is presented in text. Arrows with solid lines indicate drugs that 
have stimulatery action. Arrows with dotted lines indicate drugs that block receptors. 
DMFP irdicates dimethylphenyipiperazinium iodide. 


The »resence cf an intraocular 
synapse(F-2 in Fig T) in the neuronal 
pathiray is indicated not only by the 
ability əf aretylcholine to produce 
vascuiarzipd aqueous humor responses 
simika~ -o these produced by nerve 
stimalat-on, but also by the finding 
that low eencentrations of atropine 
sulfate, administered intra-arterially, 
can tlec« beth responses when in- 
duced ty either stimulus mode.'*: 
Low corzentrations of atropine are 
known © bleck muscarinic sites of 
sympathetic ganglia‘ Additionally, 
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pilocarpine hydrochloride,’ metha- 
choline chloride, and carbachol (F. J. 
Macri, PhD, and S. J. Cevario, unpub- 
lished observations, 1975), adminis- 
tered in the arterial perfusate have 
also been found to stimulate the E-2 
receptors to produce an increase in 
aqueous humor production. 


Neurogenic Pathway 
Affecting Afferent 
Ciliary-Process Blood Vessels 


Drugs such as dimethylphenylpiper- 
azinium iodide (DMPP, a pure nico- 
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VILE Ree Nr E T 
E 
tinie ganglionic stimulating agent), P 
epinephrine, acetazolamide," isopro- 
terenol,'^'* pilocarpine,? and ouabain” 4 
each produce vasoconstriction in the 5 
anterior segment of the eye. The vaso- 
constrictor action of these agents can | 
be depressed by e-adrenergic blocking — 
agents, such as phenoxybenzamine E 
hydrochloride or tolazoline hydro- — 
chloride, to indicate a terminal stim- 
ulus of a-adrenergic receptors. The — 
agonistic vascular actions of the above 
drugs can also be blocked by hexame- - E 
thonium, a ganglionic blocking agent — . 
of nicotinic sites. Since hexamethoni- _ 
um has no propensity to block — | 
a-adrenergic receptors, the primary __ 
locus of action of these drugs must — — 
then be on some other intraocular —— 
receptor (E-1 in Fig 1), which, in turn, — De: 
communicates with the a-adrenergic 
receptors. Phencyclidine hydrochlo- —- 
ride, which also has no a-adrenergic — 
blocking properties, has been found to - 
block the vasoconstrictor action of  - 
acetazolamide." Until further data 
are available, we are assuming that 
phencyclidine is a blocker of E-1 - 
receptor sites. m 
Eyes in which the aqueous humor __ 
formation rate has been increased by — 
the intra-arterial administration of 
acetylcholine demonstrate a marked 
decrease in the formation rate with —— 
subsequent intra-arterial administra- ^: 
tion of these same vasoconstrictor 
agents, ie, DMPP (F. J. Maeri, PhD, 


and S. J. Cevario, unpublished E > 
findings, 1973), isoproterenol," pilo- 3 
carpine,’ acetazolamide,^ and oua- 


bain.^ As with the vasoconstrictor 
actions of these agents, their inhibito- 
ry effects on aqueous humor produc- 
tion can be effectively blocked by 
hexamethonium and by phencyclid- 
ine. è 
The findings of a decrease in aque- 

ous humor production with a concomi- — 
tant vasoconstriction through a com- 
mon pharmacologic ^ mechanism _ 
strongly suggest a cause-effect rela- 
tionship in the action of these drugs. 
It is proposed that these agents  - 
decrease aqueous humor formation by 
producing vasoconstriction of affer- 
ent ciliary-process blood vessels (Fig 
1, block "A") to deerease intraluminal 
pressure and consequently to decrease 
aqueous humor ultrafiltration. 
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SUPPLEMENTAL EXPERIMENTS 
AND OBSERVATIONS 
Primary Increases of 
Aqueous Humor Formation 


The concept that primary increases 
in aqueous humor formation are 


caused by increases in intraluminal 


pressure of the ciliary-process capil- 


- Jaries can be examined further. If this 
. mechanism is to be valid, increasing 
"the choroidal venous pressure should 


also produce an increase in aqueous 
formation. The rationale can be 


applied that an increased venous pres- 


sure would cause an elevation of pres- 


. sure in the ciliary processes (owing to 


back pressure) and thus accelerate 


-inflow of aqueous humor. In six exper- 


iments, the intraocular pressure of the 
enucleated, arterially perfused cat eye 
was maintained constant and aqueous 
humor formation rates were deter- 
mined. As may be seen from Fig 2, 
occlusion of the vortex veins greatly 
increased the flow of aqueous humor. 


Fig 2.—Effect of increased choroidal 


» venous pressure on aqueous humor 


production. Aqueous humor production 


— was measured in six enucleated, arterially 
perfused cat eyes with intraocular pres- 


sure maintained constant at 15 mm Hg. 
Ligation of four vortex veins causes 
substantial increase in formation of aque- 
ous humor. Lowering arterial perfusate 
pressure below that of preligate values 
lowered rates of formation, which, howev- 


. er, were still well above control values. 


Bars indicate mean +SE. 
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The ultrafiltrative nature of the aque- 
ous humor that is ^ormed is again 
evidenced, in these experiments, by 
its dependency on the arterial perfu- 
sion pressure. 


Primary Decreases of 
Aqueous Humor Formation 


In the model proposed, the terminal 
event for the reduction of aqueous 
humor formation is the activation of 
a-adrenergic receptors to produce 
vasoconstriction of afferent ciliary- 
process blood vessels. This has been 
tested further with three drugs that 
are known to stimulate sympathetic 
nerve terminals directly. Each of 
these three drugs, phenylephrine hy- 
drochloride, hydroxyamphetamine hy- 
drobromide, and dopamine, caused a 
diminution in the rate of aqueous 
humor production.* (A consideration 
that arose prior to the performance of 
the experiments was the knowledge 
that a directly acting a-adrenergic 
agonist should also stimulate the 
terminals of the reuronal pathway 
that cause an inerease in aqueous 
humor formation. It was reasoned 
that this effect would be minimized in 
experiments in which the inflow rate 
has been accelerated by acetylcholine. 
The rationale used was that the 
acetylcholine release of norepineph- 
rine at the efferent blood vessel sites 
of the ciliary processes would effec- 
tively occupy mos: of the a-receptors 
so that exogenous drug stimulation 
would influence primarily the affer- 
ent blood vessels.) 


CRITICISMS OF CONCEPT AND 
EXPERIMENTAL PROCEDURE 
CONCEPT 


At the turn of this century, it was 
generally agreed that aqueous humor 
was derived from the ciliary processes 
and that it was formed by an ultrafil- 








Arterial 
Perfusate Fluid 


Control 34 
Control + 4% dextran 40 









*Values represent the mean + SE. 
+The mixture used to stimulate aqueous humor production was the following: 0.1 ug/ml of 
acetylcholine chloride plus 10 g/ml of physostigmine. 


Effect of Dextran 40 on Aqueous Humor Production* 
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trative process." Later reports sug- 


gested that aqueous humor was also , 


formed, at least in part, by a secretory 
mechanism.’ Sodium-potassium-de- 
pendent adenosine triphosphatase’ 
and carbonic anhydrase” are enzymes 
that have been implicated in the secre- 
tory activity since inhibitors of these 
enzymes were found to produce reduc- 
tions of aqueous humor formation. In 
the experiments on enucleated arteri- 
ally perfused cat eyes" and in living 
monkeys,” it has been shown that the 
aqueous humor actions of these 
enzyme inhibitors can be readily 
ascribed to their vascular actions rath- 
er than to their enzymatic effects. 

It may be possible that pump 
systems to actively secrete aqueous 
humor are present in the eye, but 
under the conditions of the experi- 
ments performed, such systems are 
not apparent. It could also be argued 
that a secretory mechanism exist#in 
the human and other primate eyes but 
is not seen in lower species, such as the 
cat. This also may be true, but it must 
be remembered that most of the 
evidence for active secretion of aque- 
ous humor has evolved from evidence 
obtained in the lower species, primari- 
ly the rabbit. 


Experimental Procedure 


Early experiments, in which only 
the vascular response of the anterior 
segment was being examined, were 
performed with Eagle’s basal medium 
No. 1 and 10% serum as the perfusate 
medium.: The type of response ob- 
tained with various drugs was later 
found to be independent of the serum 
concentration, and serum was elimi- 
nated from the media. 

In all of the experiments dealing 
with the whole eye that are presented 
here, only Eagle’s basal medium has 
been used as the arterial perfusate. 


Aqueous Humor 
inflow Rate, „l/min 






+ Acetylcholine 
+ Physostigmine? 


32.97 + 1.35 
23.20 + 3.42 





10.23 + 0.62 
4.65 + 0.57 
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id to be slightly reduced, 
resporded in a normal 
ease in aqueous humor 
when it was stimulated 
holize (Table). 
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suggestive that a central mechanism 
may exist to regulate inflow. 


Aqueous humor formation ean be - 9 


decreased by inhibition of the above 


cited mechanism with drugs such as *¥eou S 
atropine (blockade of the intraocular 


synapse, E-2) by hexamethonium $ 
(blockade of the CG), or by. 
phenoxybenzamine | 


(bloekade of terminal receptors). 


A primary decrease of aqueous _ 


humor formation can be produced by 


ulation: 
constriction of afferent ciliary-pro- 


cess blood vessels. Drugs that can 
initiate this vasoconstrietion include 
DMPP, epinephrine, isoproterenol, 
pilocarpine, acetazolamide, and oua- 
bain. Although the vasoconstriction i is 
due to activation of a-adrenergic 
receptors, the locus of action of the 
above drugs is at a more distant but 


communicating intraocular receptor, - 


E-1. This inhibitory response on aque- 
ous humor production can be blocked. 
by a-adrenergic blocking agents or by 
hexamethonium (blockade of E-1 re- 
ceptors). 

As of this time, we have no evidence 
for a physiological role of the neuronal 
pathway that constricts afferent cilia- 
ry-process blood vessels. Our prelimi- 
nary data (unpublished, 1977) indicate 
no communications with the autonom- 
ic nervous system, 


Nonproprietary Names 
and Trademarks of Drugs 


Dextran 40—Gentran 40, LMD, Rheoma- 
crodex, Rheotran. 
Hexamethonium chloride— Bistrium Chlo- 


ride, Esomid Chloride, Herameton Chlo- — 


ride, 
ride. 
Isoproterenol- Norisod rine, 
Pheneyclidine hydrochloride Ser ylan. 
Phenoxybenzamine hydrochloride Diben- 
zyline. 


Hiohex Chloride, Methium Chlo- 
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: An immunogenic uveitis was pro- 
uced in rabbits by the intravitreal injec- 
on. ot bovine y-globulin. Four to six 


1s later, an alteration in vascular - 








ability was. determined by greater 
lation. of iodinated ! 125 serum 
ibumin in the previously inflamed eye 
ian in the normal eye. An altered vascu- 
ar permeability was found only in eyes 
with profound structural changes. Possi- 
ble sites of extravascular protein leakage 
were: (1) proliferated blood vessels in the 
posterior chamber and vitreous; and (2) 
| leakage through the disrupted - and 
. scarred ciliary epithelium. In eyes without 
evidence ot altered vascular permeability, 
.a persistent chronic inflammation was 
Observed, and gliosis and chorioretinal 
scarring was prominent. 
^. (Arch Ophthalmol 96:1668-1676, 1978) 


A alteration in ocular vascular 
; permeability has been demon- 
strated as long as ten months follow- 
ing an experimental intraocular in- 
.flammation. The alteration occurred 
: in the absence of evidence of active 
inflammation and was attributed to 
struetural changes, although these 
changes were not precisely defined. 


The importance of such an alteration | 


is the possible predisposition to recur- 
rence of ocular inflammatory disease; 
several experimental studies have 
demonstrated that an altered ocular 
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ther define anat 


vascular permeability ean be a major 


factor in recurrent uveitis or uveoret- 


initis.” 

The following study was undertak- 
en to determine the pathologic basis 
for a persistence in altered vessel 
permeability many months following 
the clinical cessation of an immuno- 
genic uveitis. For this purpose, a 
quantitative measurement of ocular 
albumin accumulation was combined 
with histopathclogie studies. To fur- 
omie sites of protein 
leakage, sized markers, identifiable 
by electron microscopy, were used as 
well. The most consistent findings in 





eyes with evidence of altered vascular 


permeability were disruptions of the 
ciliary epithelium and scarring and 
vessel proliferation involving the cili- 
ary body and the posterior chamber 
and vitreous. 


MATERIALS AND METHODS 
‘Experimental Design 


An immunogenic uveitis was produced in 
the right eye of rabbits by the intravitreal 
injection of small quantities of bovine 
y-globulin. Thirty-five adult albino rabbits 
of both sexes that initially weighed 2.0 kg 
were injected in the vitreous with varying 
quantities of bovine y-globulin in 50 ul of 
pyrogen-free sa ine solution, using a 27- 
gauge needle. Care was taken to avoid 
damage to the lens. The y-globulin: used 
throughout was of the same batch and was 
filtered through a Millipore filter of 0. 20-p 
size prior to injection. Five rabbits were 
injected with 0.50 mg, six rabbits with 1.0 
mg, 12 rabbits with 3.0 mg, and 12 rabbits 





with 10.0 mg of bovine y-globulin, - 
The rabbits were examined by slit-lamp. 
 biomieroseopy and direct ophthalmoscopy. 





This examination was repeated every other 
day for 2% weeks and weekly thereafter. 
The observations were recorded in a semi- 
quantitative fashion.* Rabbits injected 
with 0.50 and 1.0 mg were killed after two 
and four months. Six rabbits injected with 
3.0 mg were killed after five months, and 
six rabbits were killed after seven months. 
Of the 12 rabbits injeeted with 10.0 mg 
half were killed after five months, and half 
were killed after seven months. 


Measurement of Altered 
Ocular Vascular Permeability 


Six hours prior to killing, all rabbits were 
injec ted intravenously with iodinated I 125 


serum albumin (IHSA 125; 10 to 15 gCi of. = 


1}, and at the time of killing, heart blood 
was taken and the eyes were enucleated 
and trimmed in a standard fashion.’ Total 
counts per minute (cpm) of albumin 3E in 
the intaet eye were determined, and an 
“ocular albumin space” was calculated 
using the following formula: 


Ocular Albumin Space ~ 6 hr = 
cpm THSA 125/g Eye Tissue/ 
epm IHSA 125/51 Cardiac Plasma 


The results were expressed in microliters 


per gram of the eye tissue.** A comparison. _ 2 
of both ocular albumin space and totalepm 
was made between left and right eyes. By . 
either evaluation, differences between is e. oe 


two eyes were always less than 10% i 
normal animals, Differences of. Pete | 
than 25% were felt to be indicative of an 
altered vaseular permeability in the pre- 
viously inflamed right eye. 


PATHOLOGIC STUDIES 


All eyes studied for the accumulation of 
ocular albumin were also fixed with 4% 
buffered formaldehyde solution. Negligi- 
ble amounts of IHSA 125 appeared in the 


fixation using this technique. The eyes 
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a Clinical Course 


Th me «linm course of the develop- 
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I others." Within one day 
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vitreous was difficult. This extreme 
reaction persisted through day 16 and 
thereafter began to subside; by day 
21, some aqueous cells and flare 
remained, but a notable vitreous reac- 
tion was present. These changes 
decreased in the next three weeks, 
and by day 45, only ¥ of the rabbits 
receiving 0.50 mg of the globulin still 
showed evidence of inflammation. In 
24 of the remaining 30 rabbits, the 
vitreous could be seen readily. A low- 
grade aqueous flare persisted in all 30 
rabbits at day 45. To see past the 
posterior lens became gradually more 
difficult because of opacification of 
the vitreous and retrolental mem- 
brane formation. By day 15, this post- 
lentieular change could be seen in 17 
of 35 rabbits; in 14 of the 17, severe 
structural changes associated with an 
alteration in vaseular permeability 
were later demonstrated. The opacifi- 
cation behind the lens remained in all 
17 rabbits. Some evidence of aqueous 
protein was seen in these 17 rabbits 
one week before they were killed. 


Altered Vascular Permeability 


Sixteen of 35 rabbits showed a 
persistent alteration in ocular vascu- 
lar permeability (Table) At two 
months, one of five rabbits that had 
been immunized with 0.50 mg y-globu- 
lin and at four months, one of six 
rabbits immunized with 1.00 mg 
Y-globulin showed a persistent protein 
leak. Rabbits injected with 3.0 mg 
Y-globulin showed a persistent altera- 
tion in three of six rabbits at four 
months and in two of six rabbits at six 
months. In rabbits injected with 10.0 
mg y-globulin, six of seven rabbits at 
five months and three of five rabbits 
at seven months showed a persistent 


alteration in ocular vascular permea- 
bility. 


Altered Vascular Permeability Following intraocular inflammation 


Quantity of Bovine y-Globulin Time After No. Rabbits With Altered - 
injected in Vitreous of Right Which Rabbit Vascular permapeiiey M 
Eye (in 50 ul Saline Solution) Was Killed No. Rabbits in up 
0.5 mg 2 mo 1/5 | 
1.0 mg 4 mo 1/8 
3.0 mg 4 mo 3/6 
6 to 7% mo 2/6 
10.0 mg 5 mo EE 6/7 
| 7 to 9 mo 3/5 


Total 


most evident in the posterior segme 


< over the vitreous. bas 


had a persistent chronic inflamma- 
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PATHOLOGIC FINDINGS - 
Eyes With Evidence of Altered 
Vascular Permeability - Hi 


Fifteen of 16 rabbits with evidi 
of an alteration in ocular vascul 
permeability had profound structu 
changes. Two of seven rabbits i imm 
nized with 3.0 mg or less and Six. 
nine rabbits immunized with 10 m; 
the bovine globulin demonstrated 
greater than 25% reduction in weig 
of the inflamed eye compared with t] 
normal. This regressive change Wi 


(Fig 1 and 2). Thirteen of 16 rab 
had a partial or complete reti 
detachment and/or some splitting 
the retina and retinal scarring (Fig 
and 15 of 16 rabbits h prol : 

of small blood vessels and fib 





extent of this change 
some cases, the entire. 


processes (Fig 4 over the optie n nerve 
head, and, in the most severel; 
damaged eyes, within thi 
well. Cataraetous changes were notet 
in lenses of 13 of 16 eyes, and i in. | 
of these eyes, macrophag 'S conta 
material that resembled lens. pr 
were noted. . ELI 

_A single rabbit had o daly eden 
ciliary processes and scattered ch 
inflammatory cells at the pars p 
Multiple sections failed to diselo: 
further change. | 


Eyes Without Evidence: ot Aitaa 
in Ocular Vascular Permeabilit 


Eighteen of 19 rabbits in this group 


tion, and moderate structural altera- 
tions were observed. The vitreous was 
clouded on gross inspection, and b 
light microseopy, scattered foci of 
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Fig 1.—Normal rabbit eye (PAS stain, 
x 3). 
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Fig 4.—Seven months following intraocular injection of 3 mg 
bovine y-globulin, scattered chronic inflammatory cells, fibro- 
blasts, and apparent old protein exuda 
processes. Structures are edematous an 
small blood vessels through epithelium (arrows) (hematoxylin- 


eosin, x 100). 
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Fig 2.—Six months following intraocular 
injection of 3 mg bovine y-globulin. Poste- 
rior segment is atrophic, retina is partially 
detached, split, and disorganized, and 
sclera is thickened. Albumin '*l accumula- 
tion was four times that of normal eye 
(PAS stain, X 3). 





Fig 3.—Seven months following injection 
of 3 mg bovine y-globulin. Retina is 
detached and scarred. Numerous blood 
vessels (arrows) and inflammatory cells 
can be seen in organized vitreous (hema- 
toxylin-eosin, x 100). 





te remain about ciliary 
d show proliferation of 


eosin, x 96). 


chronie inflammatory cells were noted 
in the uveal tract and vitreous strands 
were seen over the ciliary body (Fig 5 
and 6). 

In the 18 rabbits showing chronic 
inflammation, a consistent distortion 
of the inferior peripheral retina was 
seen, ie, a gliosis over the inner retinal 
surface (compare with normal periph- 
ery, Fig 7 and 8). In nine rabbits, more 
profound fibrogliosis was seen occur- 
ring in areas with breaks in the inter- 
nal limiting membrane of the retina. 
Focal chorioretinal scars, retinal atro- 
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Fig 5.—Seven months following intraocular injection of 3 mg 
bovine y-globulin, eye without evidence of altered vascular 
permeability. Scattered chronic inflammatory cells can be noted 
on peripheral retina, pars plana, and vitreous face (hematoxylin- 


tion or retinal detachment in this 
group; three of 14 eyes had cortical 
liquefaction of the lens. 


Possible Anatomic Sites of Protein 
Leakage in Severely Damaged Eyes 


The ciliary processes, pars plana, 
vitreous base, optic nerve-head, and 
choriocapillaris were more closely ex- 
amined in rabbits injected with horse- 
radish peroxidase and ferritin to 
define possible sites of protein leak- 
age. 

Changes in ciliary processes were 
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Fig 6.—Higher power view of Fig 5. 
Lymphocytes, plasma cells, and mono- 
cytes are present (hematoxylin-eosin, 
x 3803. 
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phy, and splitting of the retina were 
seen, but there was no vasoprolifera- 


variable. Within the same eye, a 
completely normal ciliary process (Fig 
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Fig 8.—Distortion of peripheral retina six months following injec- 
tion of bovine y-globulin in eye without alteration in vascular - 
permeability. Extensive peripheral fibrocliosis is typical of — 
previously inflamed eyes (hematoxylin-eosin, x 100). A 





Fig 7.—Peripneral retina, normal rabbit eye (hematoxylin-eosin, 


x 700) 
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Fig §—Ciliary process in eye six months following injection of 10 
mg bovi se ,-alobulir. Horseradish peroxidase had been injected 


T 





Fig 10.—Ciliary process in same eye as that in Fig 9. Process is 
deformed with disruption of normal cell layers of epithelium and 


five mites before 


stairs, 1-4 seetion, x 600). 


9) was found next to a severely 
damage] one (Fig 16). Scarring of the 
process 2onssted of disruptions in the 
eiliary epith-lium and entrapment of 
individeal epithelial cells in dense 
collegerous tissue (Fig 10). The base 
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Killing animal and can be noted along 
basemert membrane of epithelium (arrows). This appearance is 
typical c proeesses n normal eyes (methylene blue and azure II 


of such a process was relatively 
normal in appearance (Fig 11) In 
addition to disruptions of ciliary 
epithelium by collagenous tissue, 
blood vessels were seen to penetrate 
the epithelium and to enter the poste- 
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fibrous scarring on either side of epithelium. Scattered plasma 
cells can be noted (arrow). Rectangular outline noted is region of 
electron micrograph of Fig 11 (methylene blu» and azure II stains, 
1-1 section, x 600). 


rior chamber (Fig I2). 

The distribution of peroxidase and 
ferritin was similar Peroxidase with- 
in a normal process or portion of a 
process was found against the intact 
epithelial basemen: membrane and 
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Fig 11.—Base of damaged process of Fig 10. Peroxidase can be 
noted beneath epithelium and between two layers of epithelium. 
Anatomic relationship are maintained in this region and peroxi- 
dase distribution is that found in normal eye. Peroxidase staining 
was rarely found in small quantities throughout scarred tip 
(section unstained, x 5,900). 


between the normally oriented two- 
cell layers of the process (Fig 9 and 
11). Within a severely damaged and 
scarred process, this normal distribu- 
tion of peroxidase was not seen, and a 
generally decreased staining was not- 
ed (Fig 10), suggesting an unimpeded 
extravasation into the posterior cham- 
ber. 

Examination of proliferated blood 
vessels by electron microscopy did not 
show evidence of marker extravasa- 
tion in their walls. Ferritin, whieh was 
easily identified both inside and 
outside of blood vessels deep within 
relatively normal stromal eonnective 
tissue (Fig 13 and 14), was more diffi- 
cult to identify inside and outside of 
blood vessels passing through breaks 
in epithelium (Fig 15), and was identi- 
fied with great difficulty within and 
outside of blood vessels in the posteri- 
or chamber and vitreous (Fig 16). This 
pattern of ferritin distribution was 
similar within and around blood 
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vessels penetrating eiliary epithelium 
in the pars plana as well. The near 
absence of ferritin inside blood vessels 
within posterior chamber and vitreous 
may be due to rapic early extravasa- 
tion or to failure of ferritin to appear 
in these vessels because of decreased 
blood flow. The appearance of ferritin 
in the extravascular space at points of 
penetration of blood vessels through 
the disrupted epithelium suggests a 
possible movement of the marker 
through the supportive connnective 
tissue directly into the posterior 
chamber and vitreous. 

Studies with both ferritin and 
peroxidase failed to disclose extravas- 
ation of the marker outside of blood 
vessels over the optic nerve-head. 

In areas of retinal detachment, the 
retinal pigment epithelium was focal- 
ly both atrophic and hyperplastic, and 
peroxidase accumulated in large quan- 
tities beneath and between epithelial 
cells, an accumulation quite different 





Fig 12.—Tip of ciliary process six months following onset of 
inflammation. Blood vesse! penetrates epithelium. Scattered 
inflammatory cells and fibrosis can be seen on tip (methylene blue 
and azure Il stains, 1-« section, x 600). 


from that found in the opposite 
normal eye (compare Fig 17, the 
normal left eye, and Fig 18, pigment 
epithelium in area of retinal detach- 
ment). By electron microscopy, peroxi- 
dase had accumulated in elaborate 
basal infoldings and between cells up 
to an apieal dense attachment zone 
between cells (Fig 19). The apical 
microvilli were strikingly increased in 
number and length, and peroxidase 
was absent from  subneuroretinal 
fluid. In contrast with peroxidase, 
little ferritin was seen beneath and 
between the retinal pigment epithe- 
lial cells in the same region. 


COMMENT 


The present study was undertaken 
in an attempt to produce a model of 
experimental uveitis of sufficient se- 
verity so that an alteration in ocular 
vaseular permeability would be pres- 
ent months following the cessation of 
active clinical inflammation. At the 


Altered Vascular Permeability—Howes & Cruse 





Fig 3—vnstainec section of region similar to that in Fi 
Derse cliagen fibers (c) are found between endothe 
A^sterisks to left of blood vessel indicate relative posit 


same time, was hoped that the 
inflammztio- would be mild enough 
to achie-e this goal without severe 
struczard ehanges. This ideal balance 
could not be z-hieved, and a persistent 
alteratioa m ocular vascular permea- 
bility wes associated with profound 
structure changes in all but one of 16 
animais. n It other rabbits that were 
immunized in the same way and that 
demonsteated initially an acute immu- 
nogenic nfilammation of similar mag- 
nitud= ar alteration im ocular vascular 
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permeability could not be produced, 
although there was pathologic evi- 
dence of persistent chronic vitritis 
and  iridocyclitis, and structural 
changes were evident in vitreous and 
inferior retina. 

No attempt was made in the pres- 
ent study to correlate severity of 
ocular inflammatory disease and the 
ability of the experimental animals to 
form an immune response. There was 
a general tendency for higher quanti- 
ties of injected antigen to produce 
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g 12. Posterior chamber is above and stroma of ciliary process below. 
lium of penetrating blood vessel (BV) and ciliary epithelial cell (CE). 
ions of micrographs comprising Fig 14 to 16 ( x 5,200). 


more profound structural alterations 
as well as a persistent alteration in 
ocular vascular permeability in the 
previously inflamed eye. Variations in 
severity of immunogenic uveitis have 
been demonstrated to be dependent 
on the quantity of antigen injected." 
Of greater importance, regardless of 
quantity of injected antigen, is the 
fact that those rabbits demonstrating 
an alteration in vascular permeability 
were rabbits with similar and pro- 
found structural changes. 
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Fig 14.—(One asterisk.) Stromal portion of 
blood vessel wall. Lumen is below. Ferritin 
can be seen both inside and outside blood 
vessel (stroma is above) ( x 63,100). 
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Fig 15.—(Two asterisks.) Midepithelial por- 
tion of blood vessel wail. Lumen is in lower 
right corner and stroma is above. Ferritin 
(circles) is more dispersed in stroma 








Fig 16.—(Three asterisks.) Portion of blood 
vessel wall just outside of process. Lumen 
is down and to left. Except for few particles 
next to endothelium, ferritin cannot be 
seen. This overall pattern of ferritin distri- 
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( x 77,000). 
bution was found in tips of ciliary 
processes and at ora serrata in areas of 


proliferated blood vessels ( x 78,000). 
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Fig 17.—Appearance of peroxidase beneath retinal pigment epithelium in normal eye. Reaction product is 
k found mostly at basal lamina of epithelium but alsc in small quantity between basal invaginations by 
e electron microscopy (not shown) (methylene blue and azure ll stains, x 2,080). 





$ 

5 Fig 18.—Peroxidase beneath pigment epithelium in area of retinal detachment. Peroxi- 

t dase is present in large pockets. Blood vessel and fibroblast proliferation can also be 

found beneath this pigment epithelium (methylene blue and azure Il stains, x 830). 

" Fibrosis, Vessel Proliferation, was made to establish sites of protein after injection is not strictly analo- 
1 and Epithelium Disruptions extravasation more precisely by fol- gous to the accumulation of albu- 


The most consistent changes were 
found in the ciliary body and consisted 
of fibrosis, proliferation of blood 
vessels, and numerous disruptions of 
the cjliary epithelium. An attempt 
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lowing sized markers of horseradish 
peroxidase and ferritin. Several limi- 
tations attend the use of these 
substances. Their identification in 
anatomie sites five to six minutes 


minI during a six-hour period. Also, 
peroxidase itself can induce the 
release of vasoactive substances by 
degranulation of mast cells," making 
close examination of marker distribu- 
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tion im the rermal ere necessary. 

Ne definit- evidence of these mark- 
ers traversin» proliferated blood ves- 
sel wails was found in the present 
study. althowh it is known that newly 
proliferated blood vessels are exces- 
sively perme®le. * Bcth markers were 
identified easily in both an intravas- 


- cular anc extravascular location with- 


in relatively normal areas, but were 
identified with difficulty within or 
outside of blood vessels in the posteri- 
or chamber ar at the vitreous base. 
Conc2ivably, the loss of orientation 
and disruptions cf ciliary epithelium 
allowed for a direct access from stro- 
ma within tne ciliary body to the 
posterior eh=amber and vitreous, a 
possibility rassed by the decrease in 
quantity and normal distribution of 
peroxidase in damaged processes, and 
the identification cf ferritin in an 
extravaseula: location at points of 
disruption of the ciliary epithelium. 
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Fig 1S.—Pigment epithelium in area of retinal deta 
€p-^3elium and between markedly increased ba 
(armews) in other micrographs, regions of tight j 


Lor - VA tw z £x rd Ad Www eS "IUD Y 4 
re PEED Ve Ve 3 Tr In MEC SEES: inp * ay. S d ENG Se d = 


In the normal rabbit, immunoglobu- 
lins of various size are found outside 
of blood vessels, confined to the stro- 
ma of the ciliary body. Circulating 
peroxidase is found within the stroma 
but does not traverse the tight junc- 
tions of epithelial cells of normal cili- 
ary processes in the rabbit"? and 
other animals."^ During the acute 
phase of experimental uveitis, or 
following the conjunctival instillation 
of prostaglandins,” peroxidase tra- 
verses the intercellular clefts past the 
tight junctions and enters the posteri- 
or chamber. These junctions are 
considered the anatomic equivalent of 
the "blood-aqueous" barrier.? In the 
present study, such a barrier was 
absent in numerous processes, and in 
fact, the entire epithelium was dis- 
rupted. 


Retinal Detachment 


A second consistent finding in 


Altered Vascular Permeability—Howes & Cruse 





7 TOW = (oc. i 2 r 
PNET e na eae 
PE eee 0m " ^ > t` » *í a 

y" y 


e^ : : 
* 
mud D 
> 7 > " D 
* 3 f J e A ak 
"s. a" tu EX. ^ "A à 
A T » E" v E r ? 


? 4 f "$3 E 
E poe, NR ^ 
pO ` 





- — 


chment. Large quantity of peroxidase is seen at basa! lamina of 
sal infoldings. Peroxidase staining stops abruptly at cell apex 
unctions. Formation of apical microvilli is striking ( x 7,600). 


rabbits with an altered vascular 
permeability was a retinal detach- 
ment. That an intraocular inflamma- 
tory response of varying severity may 
accompany a retinal detachment of 
any cause* is well known. The exact 
nature of this associated uveitis is not 
well understood, and few, if any, ex- 
periments have addressec themselves 
to the pathogenesis of this uveitis. In 
the present study, peroxidase was not 
found in the subretinal fluid. But an 
extreme accumulation of peroxidase 
was evident beneath and between 
retinal pigment epithelial cells, appar- 
ently stopping at the tight junctions 
between these cells. The subneuroreti- 
nal fluid would appear not to be a site 
of protein accumulation in this study. 
The elaborate proliferation of micro- 
villi and basal invaginatiens of these 
cells may well be a selective organelle 
hyperplasia in response to the subneu- 
roretinal fluid accumulation. 
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Lens Changes 





‘A third less consistent finding in 
rabbits with severe structural altera- 
tion were lens changes. These changes 
were also noted in some rabbits with- 
out a demonstrated alteration in 
vaseular permeability. In a previous 
tudy, it was suggested that such lens 
hanges support the concept of a 
ssible modifieation of an immune 
nflammatory response by lens pro- 
in. 








^. Vascular Permeability - 
. and Chronic Inflammation 


_ An interesting aspect of the current 
study was the degree of structural 
change and persistence of chronic 
‘inflammation occurring in the ab- 
:gence of an alteration in ocular vascu- 
lar permeability. A peripheral gliosis— 
at times an extensive preretinal glio- 
sis—and chorioretinal scarring could 
‘be demonstrated; such changes have 
been noted before as a late finding in 
.a milder form of a progressive ocular 
“immunization.” The importanee of a 
pronounced chronie inflammation is 
-not entirely clear but retained intraoc- 
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ular antigen has been demonstrated 


for as long as six months in other 


studies, and the inflammatory re- 


sponse may be evidence of a persis- 


tent low-grade immune response.’ If 
so, it is occurring in the absence of a 
demonstrable alteration in vascular 
permeability. f 

A single rabbit manifested an 
altered vascular permeability without 
evidence of any structural change 
except some chronic inflammation 
associated with edematous ciliary pro- 
cesses. This alteration may be due to 
factors other than the prior inflamma- 
tion. It is also conceivable that an 
altered vascular permeability might 
occasionally oecur months following 
the cessation of active inflammation 
in the absence of severe structural 
changes. For instance, Bito has sug- 
gested a maintenance of altered 
vascular permeability in long-stand- 
ing inflammation might be the result 
of a failure in the ciliary epithelium of 
normal transport mechanisms of pros- 
taglandins out of the eye.” 

A persistent alteration in ocular 
vascular permeability following a pre- 
vious inflammatory episode may be 
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important in recurrence of ocular 


inflammatory diseases, a theory pro; 


posed by several experimental stud- 


ies? The present study indicates that 
if such a mechanism is important, 
structural changes of some magnitude 
are needed, and as a corollary, a 
considerable intraocular inflamma- 
tion may occur without a demon- 
strated persistent alteration in ocular 
vaseular permeability. 

The results of the eurrent study also 
suggest that the presence of aqueous 
protein in an apparently quiescent 
phase of chronic recurrent uveitis or 
pars planitis may well be due to 
disruptions of the ciliary epithelium 
and/or vasoproliferative changes. The 
clinical observation that medical ther- 
apy fails to correct this continuing 
protein extravasation and the appar- 
ently successful treatment of some of 
these cases with eryotherapy consti- 
tutes additional evidence that peffma- 
nent struetural changes may be 
important in these conditions." 
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pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 
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(For full prescribing information, see package circular ) 
| PHOSPHOLINE IODIDE* __ 
; (ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) - 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- _ 
itor for topical use. jS eur 
Indications: Glaucoma — Chronic open-angle glaucoma. 


ry PR 
ts 


where surgery is refused or contraindicated. Certain non-uveitic 

secondary types of glaucoma, especially glaucoma following — 

cataract surgery. : 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. x 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. ed 
S 3. Hypersensitivity to the active Or inactive ingredients. 

"X Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 

kv. medications during pregnancy has not been established, nor 

EY has the absence of adverse effects on the fetus or on the respira- 

le tion of the neonate. 

2. Succinyicholine should be administered only with great 

: caution, if at all. prior to or during general anesthesia to patients 

s receiving anticholinesterase medication because of possible 

k: respiratory or cardiovascular collapse. 

Be 3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse addit:ve 
effects. 

Precautions: 1 Gonioscopy is recommended prior to initiation 

of therapy. 

2. Where there is a quiescent uveitis or a history of this cond 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscie contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 

* periods of exposure to such pesticides. the wearing of respiratory 
masks, ds frequent washing and clothing changes may be 
advisable. 
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Subacute or chronic angle-closure glaucoma after iridectomy or 
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asthma, spastic gastrointestinal dist. 


-. 6. Anticholinest OL 
- caution, if at all, in patients with marked vagotonia, bronchial 






inces, peptic ulcer, pro- 


"nounced bradycardia and hypotension. recent myocardial 





versely to vagotonic effects. — 


; . respond dve! ly t I x p A Ec 
. 7. Anticholinesterase drugs should be employed priorto 
-ophthalmic surgery only as a considered risk because of the 


jossible occurrence ofhyphema. _ 
retinal detachment. ss 


Adverse Reactions: 1. Although the relationship, i any of retinal - £ 
-detachment to the administration of PHOSPHOLINE IODIDE 


has not been established, retinal detachment has been reported 


- ina few cases during the use cf PHOSPHOLINE IODIDE in adult | 
. patients without a previous history of this disorder. © 2 


2. Stinging. burning, iacrimation, lid muscle twitching, 


conjunctival and ciliary redness, browache, induced myopia with — 


visual blurring may occur — 
3. Activation of latent iritis or uveitis may Occur. 


4. Iris cysts may form. and if treatment is continued, may 


enlarge and obscure vision. This occurrence is more frequent in E 


children. The cysts usually shrink upon discontinuance of the — 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 


being prescribed for the treatment of accommodative esotropia. 


5. Prolonged use may cause conjunctival thickening. obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 


anticholinesterase instillation. This may be alleviated by prescrib- 


ing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally, 


PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 


intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1 5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mg. 
package for 0.25% solution. Also contains potassium acetate 


(sodium hydroxide or acetic acid may have been incorporated to 


adjust pH during manufacturing), chlorobutanol (chloral deriva- 
tive), mannitol. boric acid and exsiccated sodium phosphate. 
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s PHOLINE IODIDE techothiophate iodide) shouldbe — 
-used with great caution, if at all where there is a prior history f — 
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Wednesday november 1 


Saturday, November 4 EE E i 
uU a P Halberg, M. D. Chairman 





i Thursday, November 2 | This intensive, ‘practical “Hands 
~~ CORNEA | On” course will be under the 
| 








weed unc | Robert X D'Amico, M.D., Chairman direction of G. Peter Halberg, 
y | | M.D., with the cooperation of the 
INTRAOCULAR LENS 


| distinguished. faculty and the maj. 
Richard D. Binkhorst, M.D., Chairman or soft contact. lens minutae: - 





turer S. 


Friday, November 3 REGISTRATION (Soft Lens Update) RN. 
| $140.00 (includes luncheon and i AR 
TINA - Pl. ECTO MY | social 4 funetlon) - EL i! EM 














Sponsors 


| Support by the following firms is 
Paul R. Honan, M.D. gratefully acknow! ledged: | 








Ronald P. Jensen, M.D. ic 5. Sm : : 
Herbert E. Kaufman, M.D. Soft Lenses, of Hydrocurve Cae 


James J. Koverman L & 
Harvey A. Lincoff, M.D. Bausch & "eo Soflens* 


Donald L. MacKeen, Ph.D. leargan Dhaermarantinala 

Francis Manapoli, M.D. Allergan ind ete 7 
Leroy G. Meshel, M.D. E Hon Par gt 
Murray Sibley, Ph.D. | Bu on, vade Company, Inc. . 
Ruth Stoddard Long, M.D. |. American Optical Company : 
H. Roth, M.D. AO Soft® 

Morton L. Rosenthal, M.D. - 
Max Talbott, Ph.D. 

William M. Townsend, M.D. 
MMD. -— . Richard C. Troutman, M.D. 
sehier, M.D. - Thom Zimmerman, M.D. 
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+ ; | 
Barnes-Hind Pharmaceuticals, Inc. 
+ 
National Patent D Development 

Corporation- aon 
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| $240. 00 (includes luncheon and a social 
c function} 
| $140. 00 for Residents 













"Cupane or iformallon for Department of Ophthalmology | | | 
iter era oth re UN contact: St. Vincent's Hospital and Medical Center of New York. 
o NE T 153 West 11th Street, Now York, New York 10011 











OF riday, o 
"Radisson Mue 







































uest lecturer will be Leo Soomet 


Amsterdam, Holland. 


after 30th $40.00 
: For information or registration, w write: 


ih A. Jan Berlin, M. D. 

Cleveland Clinic 
-9500 Euclid Avenue _ 
Cleveland, Ohio 44106 





. Third International 
X Medical Symposium 
JJ On Soft — 

Contact Lenses. 








JANUARY 19-20, 1979 





Albert Hall 
Steenstraat 80, Brugge, Belgium 


For further information: 
Bausch & Lomb 
. SOFLENS International — 
- ^. 1400 North Goodman Street. 
. Rochester, New York 14602 
5 cretariat of the Third. international Medical 
ymposium on Soft Contact Lenses — 
= NTERNATIONAL C ONSULTANTS & PRODUCERS 
i PO. Box 71073 . 
1008 BC AMSTERDAM, The Netherlands 
Telephone: (020) 432545 . 


* 
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Antonio S. Henriquez, M.D., Barc elona, Spain 


-. Harold A. Stei 
Sponsored by. | Bjorn Wulfing, MD, 
 BAUSCHSLOMBG) | mE 
- SOFLENS D VISION 
INTERNABONDIA 






eI , Alston Callahan and 4 Byron Smith. Special E 
; Depa repeat of Anatomy and Embryology, University of | 


Registration. fee before Septemb bër r 30th is $60. 0.00, after. that date. $75. 00. Residents — E xs 
.paramedical $30.00 before September 30th with letter from personnel department chairman, CES d 





CHAIRMAN: 
Prof. jules Francois, M.D., Ghent, ium 


SPEAKERS: 


james Aquavella, M. D, Rochester, N.Y., U.S.A. 
Luciano Cerulli, M.D., Rome, italy 

Rafael C 'ordero-Moreno, M.D., Caracas, Venezuela - 
Tadeu Cvintal, M.D., São Paulo, Brazil - | 
Alejandro Dalma, M.D., Mexico City, N Mexico. | 

J. D'Haenens, M.D., Ghent, Belgium — 


John. Hornbrook, M.D., Sydney, Australia | 
J. Kiewiet de jonge, M.D., Warmond, Hol land 

John Koliopoulos, M. D, Athens, Greece ` : E 
Michael A. Lemp, M.D., Wasl on D. 





| Irving Leopold, MD; ‘irvine, California, US. AC 
Bruno Miller, M.D., Annsbruck, Austria. 


Saiichi. Mishima, M.D, Tokyo, ban. 
H. W. Roth, M.D, Ulm, West Germ 
Montague Ruben, 
Torben B. Sørens 









h \arhus, 1 Denmark 
Toronto, Ontario, Canada 
Stockholm, Sweden 
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The only way to improve the Opticludé Eye Patch 
was to make one to fit kids. 
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The Opticlude Orthoptic Eye Patch has 
always been hypoallergenic, lightweight and 
comfortable. But it had to be trimmed to fit 
small culdren. So we designed new Opticlude, 
Jr. 20 ge vou the same high quality in a 
smaller size 

‘The unique porous, nonwoven con- 
struction of the Opticlude Eye Patch 
allowsvereater skin ventilation 
then cempetitrve patches. 

And the adhesive is 
hy»oabergeric, virtually 
eliminatmg allergic 
response. It leaves no 
residue, yet acheres well. 

It s light and flexible 
for additional comfort, and 
thm enough to wear easily behind glasses. And 
it Fas a pleasirg skintone color. 

Bat even the best products and therapy 
wont beip children until their visual problems 
are discovered. Thats why 3M Home Health 
Care Products, along with the Better Vision 
Institute, has developed a Public Service 
teEvison amnouncement. This important 
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message urges parents to take their pre-school 
children in for a professional eye examination. 
It stresses the importance of detecting 
amblyopia while it is most readily treatable. 

And when occlusion therapy is necessary, 

it can be more comfortable for your 

patients with Opticlude Orthoptic Eye 
Patches, Regular or Jr. size. 
Available at drug stores. 





| | 
| 

| Send now for free samples. | 
___Opticlude, Regular ——Opticlude, Jr. ___Rx pads 
p Name an a E E | 
Eo Adde a NG dora use 
i City 
| Sattel Dri dj a | 
| Mail to: r 
| HOME HEALTH CARE PRODUCTS | 
| 

| | 
L 


Medical Products Division 


3M CENTER * SAINT PAUL. MINNESOTA 55101 
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| September 


October 


American Board of Ophthalmology Oral Exami- 
nation, San Francisco, Oct 12-15. 
Visual E school of Medici in Clinical: P Mt 


"gress, ; an Franciaco, Oct 16-20. 


s Controversial Aspects in Ophthalmology, Kan- 






America i Academy of Ppinhakaciony: Kansas 
City, ! Mo, Oct 22-26. 


| November 








ee ; Conse: an ON Diseases, Memorial Hospi- 





tal Center, Long Beach Universi of Califor- 
nia, irvine, Nov 8-9. 





Southern Medical Association, Atlanta, Nov /— 


11-14. 


implant Surgery Seminar, St John’s Mercy 


Medical Center, St Louis, Nov 12. 

Advances in Ocular Therapeutics, Edward S. 
Harkness Eye Institute, 
16-17. | 


December 


Postgraduate Course, State University. of New 
York, Syracuse, Dec 1 es. 





Welsh. Cataract. Surgical and. Jniraocular Lens 


Congress, Houston, Dec 2-6. 


Aphakia Symposium, Cerromar Hotel, San Juan, 


Ruang: Rico, Dec 26-Jan 1. 
1979 


“January 


“International Glaucoma Congress, Las Vegas. | 


ed American. 


New Orleans iesi Symposium on Cornea, 


New. York, Nov 


February 


Latin ; American Council on: Strabismus, Medel- . 


j'olombia, Feb: 16-20. 





Pan-American: Congress | of Ophthalmology, 


Miami Beach, Fia, Feb 23-March 3. 


March | 
Hyatt Regency, March ci 4 


April 


Intraocular Lens. Symposium, "antur Plaza UE 


Hotel, Los Angeles, April 8-11. 


May 


International Congress on Intraocular Implants, 


Paris, May 25.. 
Ophthalmology Conference, University of Michi- 
gan, Ann Arbor, ae 10-11. 


June - 


International Society of Clinical Electrophys ol- E e 
- egy of Vision, Friedrichroda, German Demo- ru 


cratic Republic, June 5-10. 


International. Congress on Phacoemulsification EE 


and Cataract Methodology, Rio de Janeiro, 
June 27-29. 


September 


international Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. | 


November. 


American. Academy of Ophthalmology, San 
Francisco, Nov 5-9. 


1980 


Apri. 


international Symposium on. Herpetic. Eye 






Diseases, Freiburg. Germany, April 16-18. 
European Oph halmological. Congress, Brigh- 
ton, England. Api ! 21-25, 


November | 






























inari kadan ot Ophthaimotogy, New ju 


Orleans, Nov 14- 17. 





Calendar of Events 


Medrol Tablets 


methylpredñisolone, Upjohn 


a choice of 6 strengths 
for low-dose and high-dose therapy 


6 A4 
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Upjohn The Upjohn Company, Kalamazoo, Michigan 49001, U.S.A 























































Seminar on Implant Surgery.— A sem- 
ar on. "Implant Surgery -Status of 
the Art" wil be held at St John's 
Mercy Medical Center, St Louis, Nov 
12, 1978. For further information 
eontact Eye Seminars, St John's Mer- 
cy Medical Center, 615 S New Ballas 
Rd, St Louis, MO 63141. 


© Visual Electrodiagnosis in Clinical 
Practice.—A postgraduate course on 


ce will be held by the Department of 
Neurology and The Page and William 
Black Postgraduate School of Medi- 
cine of the Mount Sinai School of 
ledieine on Oct 14, 1978. The course 
ill be given at the Mount Sinai Medi- 





William Black Postgraduate School of 
‘Medicine, Mount Sinai School of Medi- 
cine, 1 Gustave L. uy Pl, New York, 
NY 10029. 


Annual Meeting of the American 
Ophthalmological Society.—At the 
14th Annual Meeting of The Ameri- 
an Ophthalmological Society, which 
s held at the Homestead, Hot 
prings, Va, on May 29-31, 1978, the 
ollowing officers were elected: presi- 


Atlanta; vice president, John. W. Hen- 
-derson, MD, of Ann Arbor, Mich; 


-lenhorst, MD, of Rochester, Minn; 
editor of the transactions, Thomas P. 
Kearns, MD, of Rochester, Minn; and 
to the eouneil, Robert E. Kennedy, 
AMD, of Rochester, NY. 

<- "The Howe Medal was awarded to 8. 
Rodman Irvine, MD, 
im Calif. | 


International Glaucoma Symposium. — 


“Glaucoma Society with the purpose of 
providing an international setting for 


visual electrodiagnosis in clinical prac- 


eal. Center. For further information ; 
contact the director, The Page and 


ent, F. Phinizy Calhounr, Jr, MD, of 


-secretary-treasurer, Robert W. Hol- 


of Newport 


e International Glaucoma Commit- 
ee has established an International- 


.1688 Arch Ophthalmol—Vol 96, Sept 1978 


the exehange of new trends on the 
subject of the glaucomas. 

The society will. hold an Interna- 
tional Glaucoma Symposium at the 
time of every International Ophthal- 
mology Congress. The next sympo- 
sium will be held in San Francisco in 
1982 and will be open to all members 
of the society. 

The society was formed under the 
aegis of the International Couneil of 
Ophthalmology. The president is Pro- 
fessor Dr W. Leydhecker of Würz- 
burg, Germany. The local organizing 








secretaries are Dr J. Hetherington, Jr, 


of San Francisco and Dr S. M. Drance 
of Vancouver, British Columbia. 

All those interested in joining the 
International Glaucoma Society 
should reply in writing to Dr John 
Hetherington, Jr, Room 775, NCB, 
University of California Medical Cen- 
ter, San Franciseo, Calif. 


Tumours of the Eyelids, the Eye, and 
Epibulbar Tumours.—The next meeting 
of The Catalan Association of Oph- 
thalmology will be held in Barcelona, 
Spain, Nov 9-11, 1978. The theme of 
the meeting will be “Tumours of the 


Eyelids, the Eye and Epibulbar Tu- 
mours.” F 
-Alfredo Arruga, Paseo Bonanova, 47, 


For information contact Dr 


2, Barcelona 6 6, Spain. 


Ophthalmology Fellowship.— 
fice of Biometry and Epidemiology of 
the National Eye Institute offers a 
two-year preresidency or postresiden- 
cy ophthalmology fellowship in biome- 
try and epidemiology. The fellowship 
includes s participation in the planning, 
protocol development, and scientific 
administration of clinical trials and 
other epidemiologie studies. About 
70% to 80% of the time is spent obtain- 
ing praetieal experience in clinieal 
trials and epidemiologic research, 
with the other 20% to 30% allocated t to 
the study peer FM 


requiring it. 


phy.—À symposium on neuro-ophfhal- 


The Of- 








A short training course in ophthal- — . 
mology can be provided for those 
Further, a limited — . 
amount of primary patient care | -. 
responsibilities ean be arranged. T 

Interested persons should contact o= 
Karen Wright, Personnel Office of = 
the National Eye Institute, 9000 Rock- = 
ville Pike, Bethesda, MD 20014. = s 


Symposium on Neuro-ophthalmology - E 
and Orbital Computerized Tomogra- . 





mology and orbital computerized to- — . 
mography wil be given by — the 5 
Department of Neurology of the ^. 
Medical College of Pennsylvania. The, 
sy mposium will be held Sept 27, 1978, 
in Philadelphia. For further informa-  - 
tion contact Dr Jaek Greenberg, . 
professor of neurology, c/o Episcopal ~; 
Hospital, Front and Lehigh. streets, oe 
Philadelphia, PA 19125. UC CWnesd9m 


S». 





Postgraduate Course in Ophthalmolo- 


— gy.- The Department of Ophthalmolo- 


gy of the State University of New 
York Upstate Medieal Center in Syra- 

use esent its 29th Annual Post- 
graduate Course in Ophthalmology at 

the Hotel Syracuse, Dee 1-2, 1978. The 
following guest lecturers will partici- 
pate: Dr E. M. Helveston of Indianap- | .- 
olis, Dr R. G. Michels of Baltimore, — 
and Dr M. Yanoff of Philadelphia. For- 
further information contact Dr James 
L. McGraw, 750 E Adams St, SROH aS 
NY 13210. «s 










Opldaiaiológt Conference.— The - 
University of Michigan Medical Cen- —. 
ter will hold an ophthalmology confer- = 
ence on May 10-11, 1979, at The Tows- 
ley Center in ‘Ann Arbor, Mich. For 
further information contact Dr Floyd 
C. Pennington, director, Office of 
Continuing Education, The Towsley 
Center for Continuing Medical Educa- 
tion, University of Michigan Medical 
School, Ann Arbor, MI 48109. 
























Sponsored ny! 
NI The Retina Service of — 
— he Wills Eye Hospital and Reserve Institute, 

homas Jefferson University Medical Center, Philadelphia, 





























Faculty z Guva Faculty 
Wiliam H. Annesley, M.D. Robert Lewandowski, M. D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
.F. Robb. McDonald. M.D. William H. Ross, M. D. 
Lov K. Sarin, M.D. M. Madison Slusher, M. D. 
Jerry A. Shields, M.D. : Harold Weiss, M.D. 
William S. Tas | Joseph Calhoun, M. D. 

| Anthony. Caputo, M.D. 
Guy Chan, M.D. 
Malvin Dougherty, M.D. 
Brian Leonard, M. D. | 














- THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE YE MOSPALO ONA rou | 
TIMES A YEAR BASIS. ! l E 
RATION FEE: $350 (Checks — to Retinal Course Account) 

WTED ZNR ALLMENT: 20 Participants- -Registration Fee must be paid 30 days prior to the cot 


urse. 
THE AGENDA: HIGHLIGHTING THE ONE-INCISION, ONE-INSTI 








RUMENT- TECHNI IQUE FEATURING THE $ $1 i T E E 
INSTRUMENT. Instruction will emphasize: basic surgical techniques, selected indicatons, results, dE 
complications and management of complications. A segment of the course will er: phasize the | 
operation, functions and maintenance of the S.l. LE. Instrument itself. Instructional methods | 
included: Videotape, didactic lectures, live demonstration, animal "mee and m discission | 
periods. | | P E. 


: For detailed information, call: 
Jay L. Federman, M.D., Course Director 
Retinal Services, Wills Eye Hospital 
1601 Spring Garden Street | 
Philadelphia, PA 19106 


Or Call: I: (215) 972-6359 










TEAM ORI IENTATION IS AVAILABLE FREE OF CHARGE. A peck in- ikani ce program 
for one of your auxiliary operating room personnel so that he or she : also fam 
urgical Procedures and the ease of care and maintenance of th modular ¢ | 
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Jats ancing Visual Acuit j 
iacr Dena'it of Aquaflex® (tetrafilcon A) 
rochilic Contact Lenses is excellent 
ty. Clinical data revealed that 
of he wearers achieved 20/20 vision 
r, Wit 95% attaining 20/25 or 
racti'ioners reported that Aquaflex 
Xten.corrected more astigmatism 
ie Sharper vision than other soft 
ez' This quality of performance is due 
regue ccmbination of sophisticated 


sign, special lens material and the 


ji stem of fitting . 








a Ma 










Idee: astigmatism and lessened visual 
tity sulting from decentered lenses.? 
centration helps in attaining a good 
‘ull carneal coverage and maximum 
sual acuity while permitting proper 


&tions, because the Aquaflex "Vault" 
























A : UCO Optics, Inc., Scottsville, N.Y, 14546 
a Marries sa er J.: International Contact Lens Clinic, 


His & Gordon, Stanley: Contact Lens Forum, 


720^, Morton K: Contact Lens Forum, 









Additional Advantages — 
Other significant attributes of the Aquaflex® 

(tetrafilcon A) lens, contributingto — e 
practitioner success and patient WM 
acceptance, are: reliable over-refraction?^ 
ease in handling, durability, excellent 
reproducibility? and exceptionally high Ei 
standards of quality assurance, including » 
10096 wet inspection. A study has shown that - 
less than 596 of lenses shipped were 
returned because of questionable — 
performance, discomfort, damage or NEN 
defects.' The fitting procedure is simpleand  . 
fast.‘ You can fit from a small diagnostic set. 








































or use a dispensing inventory. Lenses may 
be ordered by a toll-free phone call, and dg 
UCO Optics' service is quick and — 

dependable. More andr 


























are using Aquaflex lenses every day. : 
shouldn't you? — | : 










Hydrophilic Cont 






Formoreinformationandacopy — Px 
of the Professional Fitting Guide, mail, 
the coupon. Or, phone toll-free j 
800-828-4580 (in N.Y.State — | y+ 


800-462-4332) ^. 


See following page ior "E » o 9 
full prescribing - ^o Se 3 uw 
information. SS um 
















DESCRIPTION — | | 
AQUAFLEX* (tetratiicon A) Hydrophilic Contact Lens is a hemispherical shell 


which covers the cornea and may cover a portiorcof the adjacent sclera. The lens 
material, tetrafitcon A, is a hydrophilic random terpolymer of 2-hydroxyethyt- 
iethacryfate, N-vinyl-2-pyrrolidone and methyimethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. Lenses have & nominal diameter of 13 mm. 


ACTIONS : 

In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is sott and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
le and a lens which has been permitted to dry out will recover all of its hydrated 
roperties when placed in normal saline for a period of two hours. When placed on 
e human cornea the hydrated lens acts as a refracting medium to compensate 
jherical ametropias. The material has a refractive index of 1.43 and the lens has 
jle light transmittance greater than 97%. 


DICATIONS 

Hydrophilic Contact Lenses are incicated for the correction of vision 
ns with non-diseased eyes who have spherical ametropias, corneal astig- 
.50 diopters or less and/or refractive astigmatism of 2.00 diopters 











-CONTRAINDICATIONS ` a 
(QUAFLEX* Hydrophilic Contact Lenses are contraindicated in the presence of 
ny of the following conditions: (1) Acute and subacute inflammation of the anterior 
egment of the eye: (2) Any eye disease which a?fects the cornea or conjunctiva. 
3) insufficiency of lacrimal secretion. (4) Cornea hypoesthesia. (8) Any systemic 


isease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS. 


jy 


chading hard contact lens solutions, 


bed by AQUAFLEX* Lenses. they 


ng, nor wiped with a cioth or tissue. 

































mal eye condition is observed concurrently with iens we 
‘temoved immediately and a physician co tet o A 
‘Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
hould not be worn while swimming, sieeping, orin the presence of irritating fumes 
r vapors. 

'isual Blurring: If visual blurring occurs, the lens must be removed until tne con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
"procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


ar, the lens should be 





PRECAUTIONS 

Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILNSOAK® Solution or FLEXSOL* Solution depending on disinfecting 
“methods used. If left exposed to air, the lenses will dehydrate, become brittle and 

. break readily. t à lens dehydrates, it should be soaked in either BOILnSOAK* 
Solution or FLEXSOL* Solution until it returns tc à soft, supple state. 

AQUAFLEX* Lenses must be both cleaned and 
edures and products are needed to clean and to 
thermal or chemical, have been shown to be 
tion system should be made in consultation 






ods. 
QUAFLEX® Lenses may be effectively disin- 
ution with use of the 


ion. Fresh BOILNSOAK® Sclu- 


aqueous solution of sodium chioride 






















Chemical Disin ning Solution, - ' 
FLEXSOL* Solution and le buffered isotonic hi 




































niat jum borate and boric acid. preserved with 
edetate disodium 0.1% and chlorhexidine 0.005%) has 
; disinfection system for daily care of 

| JUAFLEX® Lenses must be cleaned and rinsed dailyfor œ 
after wearing) with PREFLEX* Cleaning Solution and NORMOL* Rinsing Solution. 
The AQUAFLEX* Lens Storage Containers must be emptied and refilled with fresh 
FLEXSOL* Solution each time the lens is stored. Fresh FLE XSOL* Solution must 
be used daily for storage and disinfection. WARNING: DO NOT MIX OR ALTER- 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL* SOLUTION 
SHOULD NOT BE USED WITH HEAT. . 
Hygiene: Before handling the tenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps. oils and hand creams 
must not come in contact with the lenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kep! closed until 
the spray has settled, » "EE 
Fluorescein: Never use fluorescein while the patient is wearing the lenses . 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


Thimerosal (Lilly) 0.001%, « 
also been shown to be an ef 
AQUAFLEX* Lenses. AQ 








ADVERSE REACTIONS 

Serious comeal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eve irritation may occur within a short time after put 
ting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. ita lens adheres for any 
reason. the patient may be instructed to apply a tew drops of BOILRSOAK™ Sotu- 
tion (if using a thermal disinfectian regimen} or ADAPETTES* Lubricating Solution 
(buffered isotonic aqueous solution containing ADSORBOBASE* [polyvinyt- 
pyrrolidone with other water soluble polymers} with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives) (If using a chemical disinfection 
regimen), and wait until the lens moves freely belore removing it. 

Clinical studies indicate tha! corneal edema as manifested by symptoms such 
as rainbows ot halos around light or visual blurring may occur il lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subside promptly, 
professional consultation shouid be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normat, if 
these symptoms occur, the patient should be examined to determine their Cause. 





« 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 

AQUAFLEX* (tetrafiicon A) Hydrophilic Contact Lenses. For a detailed description 

of the fitting technique, refer to t^e Professional Fitting Guide for AQUAFLEX" 
Hydrophilic Contact Lenses. copies of which are available from: UCO Optics. ine.. . 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 

lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient, 








Wear Time Rest Penod Wear Time 

Day (Hours) (Hours) (Hours) 

1 4 2 4 . 

e 4 2 4 

3 2 2 5 

4 E 2 5 

s F 2 5 

6 7 1 6 

7 E 1 7 

8 E j B 

9 8 1 8 
10-14 1C 1 balance af 

15 all waking hours waking hourst 


Lens Care and Handling: Cars must be taken on the initial visit to assure that the 

patíent is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 

understands all care and handling instructions for the lenses. As with any contact 

lens, regular recall visits are necessary to assure patient health and compliance 

with instructions. 4 
How Supplied: Each lens is supplied sterile in à glass vial containing normal SABE 
saline solution. The glass vial is marked with the vault number. dioptric power, and: 
manufacturing identification number. 

The AQUAFLEX* Patient Care Kit is required for lens cleaning. disinfection and 

storing of the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen 
AQUAFLEX* Patíent Care Kit 


AQUASEPT* Patient Unit Catalog No. A0101 

AQUAFLEX* Lens Storage Container Catalog No. AD201 

PREFLEX* Cleaning Solution Catalog No. A1201 

BOILnSOAK"* Solution Catalog No. A1301. 
AQUAFLEX* Patient Instruction Book Catalog No. X0102 
Chemical Disinfection Regimen 

AQUAFLEX * Patient Care Kit 

AQUAFLEX"' Lens Storage Container Catalog No. AO202 
PREFLEX* Cleaning Solution Catalog No. A1201 
NORMOL’ Rinsing Solution Catalog No. A1401 
FLEXSOL’ Disinfection and Storage Solution Catalog No. A1501 
ADAPETTES* Lubricating Solution Catalog No. A1601 
AQUAFLEX" Patient instruction Book Catalog No. X0102 





AQUAFLEX and AQUASEPT are registered trademarks cíUCO Ophes. inc. PREFLEX NORMO. 
FLEXSOL. ADAPETTES and BOILnSOK are tetpstered trademarks of Burton, Parsons & Company. inc 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquafiex Division 
Scottsville, New York 14546 


For complete certainty... 
the original Goldmann Perimeter 940 
by Haag-Streit. 


Haag-Streit, manufacturer of the 
Original Goldmann Perimeter, gives 
you complete certainty of the highest 
accuracy of results and the maximum 
economy of time in both peripheral 
and central field plotting. 


Besides this, the 940 also gives you 
complete certainty that examination 
conditions will be precisely repro- 
ducible for each patient even after a 
lapse of years between examinations. 
The Haag-Streit Goldmann Perimeter 
is available in two models; the 940-K7 
for kinetic perimetry and the 940-ST 
for both kinetic and static perimetry. 
Accessories for both consist of: 
— Patient-activated recording device 
— Central scotoma plotting device 
— Set of 102 trial lenses to meet 
requirements for examination 
within the 30° region. 


To conduct your perimetry examina- 
tions with complete certainty, 


complete accuracy and maximum 

time economy use the original Haag- 
c Streit Goldmann instrument. 

Contact us or your local dealer for full 

information. 


USandCanadian House of Vision, Chicago Dixie Ophthamic, New Orleans 

d stributors: Alfred P. Poll, New-York Western Optical, Seattle 
Doig Optical, Pittsburgh Southern Optical, Greensboro 
Parsons Optical, San Francisco West Coast Optical, Bradenton-Fla. 
Ostertag Optical, St. Louis Canada: 
Spratt Optical, Los Angeles Imperial Optical, Toronto 
Cummins Robertson, Miami National Optical, Montreal 


Haag-Streit Service, Inc., P.O. Box 127, Waldwick, N.J. 07463, Tel. (201) 445-1110 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9--D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

ee toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinica! trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. !f Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infectións. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- * 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 


malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine. 
ophthalmic ointment), 3%, is remote. The topica! ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. a 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA anc can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies ef 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated ferfiale 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 


PARKE, DAVIS & COMPANY 


PD-JA-2320-1-P (5-78) Detroit, MI 48232 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
Li - VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment). 3% 


j Not only as effective but is also effective 
as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... intolerant of IDU* 





E 
Clinical Ewcenoe No. of Description 
Subjects 
Vira-A 81 Previously 
Controlled Trials untreated 
Vira-A 142 75% had been 
Uncontrolled “rials resistant or 
| hypersensitive 
to IDU 
NOTE in the controlled and uncontrolled trials, 70 and 101 subjects, : 
respectivery r=-eprthelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


*Data onffile, Medical Department, Parke, Davis & Company, Detroit. 


i Please sesprescribing information on preceding page. PARKE-DAVIS E BS * 












E 1 The section on diagnosis and . 
l dinem has been greatly expanded + 
asa result of the integration of the 
material on medical complica- = 
tions. With the addition of © 
other data compiled from - 
recent research and clini- - x 
sh | . cal experience, this new 
du | — Manual on Alcoholism is- 
3 designed to presdüf ^ 
major considerations 
involved in helping 
patients with 
drinking problems. . 
Now that alcoholism 
is classified as a* 
disease, your role will 
be increasing. Manual - 
on Alcoholism should - 
. prove to be useful in your ' 
endeavors. Order this 
valuable reference today! $2.50. 


To assist you | in treating 
pers gna. afflicted with alcoholism, 


lism. I Posse i 
t vc first time, the - 
lical Complications of 
cohol Abuse (out of 
print), this new edition 
provides the current 
authoritative informa- 
tion which is essential 
for helping you to recog- 
‘nize, as well as treat, 



























- Manual on Alcoholism provides a concise overview of this complex illness. Its 
purpose is to gue you a better understanding of: 


è your alccholie patients * diagnosis and treatment 
e important factors in the development e more frequent complications 
of alcoholism 7 





* Order Dept. OP-185. S/J 
5 . American Medical Association 

ii | 335 N; Dearborn 

E Pi soend iapa} of Manual on Alcoholism, OP-185, at $2.50 each. I enclose Boch , payable to 


the AMA. 


e ta a e A aer atat armare rto rto 





Address » 
City/State/Zip —___ 
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The Soflens (coymacon) | 
dropout- Her loss is 


your loss. 


Ree Es MEET STEEN ye 


. 15 TES ABRE S 
ihe Www a e ed v 4 


(mia 58 


The disappointed, dissatisfied Allergan’s Soflens® Enzymatic 
Cropou= blames her lenses. But not Contact Lens Cleaner. 
only zhe wearer loses, you do too. e effectively removes protein 
What aoout all the referrals that deposits 
ere i«ely to come from a satisfied insures eye health 
Soflens® wearer’? insures lens life 
economical — costs 
approximately $20 a year 


LI Y Y iL 


Protect ner investment — and 
yours: 
Te: her that protein deposits are Educate your patients — Prevent 
at fault dropouts with 
[ns st upon regular weekly use of Enzymatic Contact Lens Cleaner. 
AlleRGAN 


<> Pharmaceuticals, Inc., Irvine, California 92713 
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: E Belöre piekoibing. see complete pre- 
.—. .S€ribing informaticn in SKGF literature or 
ue POR. POR. The following i is a triefs immary, 



















aS i ? dication: Herpes simp: ex keratitis (opi - 
d ~ cal useonly), ! 
' Controindications: Known or - suspected 
hypersensitivity: "o any of the com: 
“ponents. : 


| Warning: Administer with coution in preg 
.. nancy or women of chil dbea ing pote | 
< tial Malformations were repo ‘ed in one 
.— ostudy in rabbits. when oxuridine wa 
. insfilled in Mua of the darr Si EI fem 
























































e a stion C on 1% 





« For Epithelial Lesions or as 
Adjunct in Stromal Lesions 




















dii aes ecd : et * l H should. ot be mixed. wi: "hs “omer 


“ings e and: eoin o ci 
lium hove been pe n rve e ; : 

| Supplied: 0. 1% Op thi 

(I mg/ml) in $ 
" dropper; 0.5% Os thafnic. Ointment | 
s (5 mg: /gram)i in 4g'am tubes. : 


“Based c on sog uode s. suggested | ist prices. 
Check yout local pharmacy for actual patient cost. 







| Smith Kline GF iendh Fubadlanos. 
Division of SmithKhice Corporation . 
7 Philadel phio. Pengsyivanio pO 
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Trachomatous Entropion Correction 


To the Editor.—In my opinion it is a 
_mistake to excise scar tissue in order 
to correct trachomatous entropion 





ca procedure for the repair of such a 
1 is the “inversio tarsi.” I learned 
p ocedure in Hungary during 12 
sars of collaboration with Professor 
askovies and later in Austria, Cey- 
ind Vietnam. It always proved to 
be most successful and 1 wonder 

hether the authors have ever tried 


i = ANDRE V. Fesus, MD 
| Baltimore 


p Reply. -From the rather. limited 
"experience we have had with Profes- 
-sor Blaskovics’s inversio tarsi proce- 
. dure, we are unhappy with the exci- 
‘sion of the levator muscle from the 
upper border and the twitching of the 


.we all know, the fornix in severe 
trachomatous entropion is very shal- 
low and is extremely difficult to evert, 
while the conjunctiva and tarsus are 
^ severely shortened as a result of scar- 
ring. Our goal is to get the best result 
from the simplest possible method. 
 PRACHAK PRACHAKVEJ, MD 
Bangkok, Thailand 


oft Contact Lenses and infection 


To the Editor.-In reference to a 
recent report by Krachmer and Pur- 
cell, in the ARCHIVES (96:57-61, 1978), 
we would like to draw your attention 
to a recent article and editorial.’ 

We reported eight cases of infective 
keratitis associated with soft contact 
lens wear. Only one of these lenses 
was prescribed for therapeutic rea- 
sons. Five of the cases of cosmetic lens 
‘wearers had culturally proven infec- 
tions. In the daily and intermittent 
ons wearers, the lens solutions all 
ew pathogenie organisms, though 
ise did not necessarily mateh the 
organisms isolated from the eyes. 
"To our knowledge, we were the first 
to report a corneal infection by Serra- 
tia liquefaciens in contact lens wear- 
ers. 

We have given several suggestions 





RCHIVES 96:874-877, 1978). The clas- 


muscle on inversion of the tarsus. As 


1700 Arch Ophthalmol Vol 96, Sept 1978 





for the prevention of infeetion in 
contact lens wearers. 


These were 
underlined recently by another report 


following three of the cases.’ | 


R. L. Cooper, FRACS, MRACO, DO 
Perth, Western Australia 


1. Cooper RL, Constable IJ: Infective keratitis 
in soft contact lens wearers. Br J Ophthalmol 
61:250-254, 1977. 

2. Ezekiel DF; Prevention of serious infection 
in soft contact lens wearers. Ophthalmic Opti- 
cian, Nov 12, 1977, p 834. 


In Reply.—This gives us yet another 


opportunity to discuss this complica- 
tion in cosmetic soft contact lens 
wearers. Dr Purcell and I presented a 
report on baeterial corneal uleers in 
soft lens wearers at the American 
Medical Association convention in San 
Franciseo in June 1977. At that time 
the report of Cooper and Constable 
was very much a part of the presenta- 
tion. It was interesting to find, asking 
the audience of about 100 ophthalmol- 
ogists, that nearly all in the room 
admitted to having seen bacterial 
corneal ulcers in cosmetic soft contact 
lens wearers. Since the articles of 
Cooper and Constable and our report, 
I have informally found that many 
ophthalmologists, especially those spe- 
cializing in corneal disease, have had a 
similar experience. 

JAY H. KRACHMER, MD 

Iowa City 


Ophthalmodynamometry - 


To the Editor.—Ophthalmodynamome- 
try is mentioned in the article on 
cavernous simus thrombosis by Fri- 
berg and Sox that appeared in the 
March issue of the ARCHIVES (96:453- 
456, 1978). 

The repor: states that readings of 
55/20 mm Hg and 52/20 mm Hg were 
obtained for the right and left eyes. 
The blood pressure was 112/78 mm 
Hg. These low readings might be due 
to the confusion of scale units on the 
ophthalmodynamometer with mm Hg. 
Evans et al' have outlined the proper 
method of making this conversion. 

Furthermore, six months prior to 
these readings the patient had patho- 
phy siologic eentral retinal artery pul- 
sations in both eyes. Shiótz tonometry 


was in the range of 120 mm Hg in the © 


| right. eye and 100 mm Hgi in the left 
eye. The brachial blood pressureat the 


time of these observations is not 


reported. 


Stepanik has found that ophthalmic — 





a 


sure.’ This relationship held for both 
systole and diastole. Clinical observa- 
tions of spontaneous central retinal 


artery pulsations, coupled with the 


measurement of intraocular pressure, 
ean provide further information on 
the relationship of these two blood 
pressures that are measurable by 
noninvasive techniques. 
M. ScHERMER, MD 
Sacramento, Calif 


i. Evans P, Oberhoff P, Young P, et al: Stan- 
dardized ophthalmodynamometry: Current con- 


cepts, pitfalls and potentials. Georgetown Med — TN 


Bull 18:83-105, 1964. 

2, Stepanik J: Experiments of the sphygmo- 
manometry of the eye. Albrecht von Graefes Arch 
Klin Ophthalmol 183:69-74, 1971. 


In. Reply.— During the time the ifftra- 
ocular pressure was 120 mm Hg in the 
right eye and 100 mm Hg in the left 
eve, the blood pressure was recorded ` 
as 132/74 mm Hg. A predicted value, ..— 
for retinal artery systolic pressure - 
would be approximately 110 mm Hg. 
Considering Schiótz tonometry has 
some inherent inaceuracy at very low 
seale readings and high intraocular 


pressures, we find no real discrepaney SEN 


in the data reported. 

Six months after the insult, ophthal- 
modynamometry was performed by 
two separate observers with a Bail- 
liart instrument. The direct scale 
readings were converted to mm Hg 
using the instrument calibration 
curve after selecting the appropriate 
isopter. 

As Dr Schermer points out, these 
readings are remarkably low and are 
inconsistent with the assumed systolic 


retinal artery pressure during the ` A 


acute- stages. However, the carotid 
arteriography was obtained four days 
after the peak intraocular pressures. 
We speculate that the substantial 
narrowing demonstrated in both in- 
ternal earotids was not present four 
days earlier. If these changes were 
irreversible, they would influence 


subsequent ophthalmodynamometry 


measurements. The low pressures ob- 
tained six months later probably 
refleet permanent carotid narrowing, 
as we > suggested. 
TuoMas R. FRIBERG, MD 
RICHARD Soca, MD 
Boston 


Correspondence 








tery blood pressure in normal sub- ` , 
| jects is 80% of brachial blood pres- 
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SYNEMED, INC. 


1215 Fourth St., Berkeley, CA 94710 


415/526-5330 


Represented exclusively in Canada by AOCO LIMITED, 


P. O. Box 5500, 161 Bridge St. W., Bellevill 


e, Ontario K8N 5C6 


Visual Field Plotter 
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Now your patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Model 101 offers continuous, precise luminance 
measurement of background and stimulus. All tests _ 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, . 
and interval minimize set up time. To retest a 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
autornatically. 


Model 101 PR offers programmability, as wellas — 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a specific region or function. | 


O Please send me your Fieldmaster* Catalog. 
[| Please have your representative contact me. 
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Efiective destruction of 
papilla within 


Y seconds. 
\ 





This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-101 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


$22.95 
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OCULOPLASTIC AND 
RECONSTRUCTIVE SURGERY 


SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
NOVEMBER 6-9, 1978 
UNDER THE DIRECTION 
OF 
BYRON C. SMITH, M.D. AND JOHN T. SIMONTON, M.D. 


als als als 
"1" / vi~ / 74" 


The course will include observation of surgical procedures 
in the operating room, lectures and anatomical dissec- 
tion. 


AMA-CME Category 1 credits: 32 
Registration fee: $400.00 (Luncheons included) 


For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





/ die AMO 
ii e. d 


“vry o r 2s 75 
EE EANAN n, 
"n Sie 4 (MVC 





TUE LPN FS ae 
‘ne - 7 ý - 5 SS 
e 
3 ^ 
^ 
- . 
GARAMYCIN 
à | 


brand of 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-so uble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment. 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petro:atum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin@sulfate is 
active include certain strains of Pseudomonas eeruginosa 
indole-positive and indole-negative Proteus spec es, Esche- 
richia coli. Klebsiella pneumomae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyp'ius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxelia lacunata 
(diplobacillus of Morax-Axenfeid), and Neisseria species, 
including Nersseria gonorrhoeae Although significant reys- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such intections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye. 

PRECAUTIONS  Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 


* 


ADVERSE REACTIONS Transient irritation has been re- 


ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, “s-ounce 
tube, boxes of one and six. Store away from heat 


9848358 
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For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
SWW-9110 


A 


Kenilworth, N.J. 07033 
" 


Ny M 


ACHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS 


y—against conjunctivitis and other in- 
fec! Crs of ex ernal eye and adnexa due to a wide 
range of susceptible pathogens. 


Grar-mecafive: susceptible strains of: H. influen- 


æ6_E. toli K pneumoniae; M. lacunata; Enterobac- 
fSr eesogenes (formerly Aerobacter); H. aegyptius 
and Nemsesia sp., including N. gonorrhoeae. 
Gram-positive: susceptible strains of: staphylo- 
cocsi snd steotococci, including D. pneumoniae. 


Problem pathogens: susceptible strains of: P. aeru- 
ginosa and Proteus sp. (indole-positive and 
-negative). 

generally avoids sensitivity 
reactions and irritation. 
no significant organism resis- 
tance to date. This may occur in the future. 


*broad spectrum activity against many 
gram-negative and gram-positive organisms 


GARAMYCIN OPHTHALMIC 


Tonia2mini Solution-Sterile 
ibs amicin sulfate, U.S h Ointment-Sterile 


Ora. gentamicin 
“Doe tc suzcenctiD«- pathogens 


Picase see prcouc: information on facing page. Copyright © 1977, Schering Corporation. All rights reserved 





RETINAL FELLOWSHIP: 


Available at the Washington Hospital Center 
Department of Ophthalmology, 
July 1, 1979, for 12 months. 


Experience in medical and surgical vitreo-retinal diseases. 


ADDRESS INQUIRY TO: 


L. Edward Perraut, M.D. 
Director of Retinal Services 
Department of Ophthalmology 
Washington Hospital Center 
110 Irving Street, N. W. 
Washington, D. C. 20010 


Reserved for you 
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Nobody knows eyes like an ophthalmologist. 
That's why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology ... and why we 
promote these products only to specialists 
such as you. 


Cortisporin? Ophthalmic Preparations " 


LL Pseudomonas 
POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
Proteus 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spec? 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 


e antibacterial activity against most 


pathogens likely to be involved in 
ophthalmic infections accessible to local =, 
therapy 


e gentle anti-inflammatory action to alleviate 


swelling, pain, itching, and inhibit corneal 
neovascularization 


e two convenient sterile forms 


Please see next page for brief summary of prescribing information: ' 















FOR THE CLINICIAN 


CLINICAL UPDATE IN GLAUCOMA, 
CORNEA AND EXTERNAL DISEASES 
ember 9, 1978 November 10, 1978 


Faculty 








Cornea and External Diseases 


Alan Axelrod, M.D. 
William F. Hughes, M.D. 
‘wan M. Podos, M.D. Herbert E. Kaufman, M.D. 
-22b T. Wilensky, M.D. Joel Sugar, M.D. 





A Continuing Education Course sponsored by the 
. Department of Ophthalmology 
University of Illinois Abraham Lincoln School of Medicine 


^: One program only $100 Both Programs $150 







‘a information contact: 
zr Ophthalmic Continuing Education 
Taylor, Chicago, Illinois 60612 (312) 996-8023 






























MS IN PEDIATRIC OPHTHALMOLOC 
No ) ve nber 29-Decem ber 1, 1 9; ! 8 





This. course is meant: to focus. on some of the current prolilémis and | -. 
controversies in pediatric c ophthalmology. The course will 9e divided into five | pt 
half day sessions each one of which will concentrate on a subspecialty interest | — 
rea within pediatric ophthalmology. The session. topictv will include: | I 








NS R rolental i pbroplasia. and retinal disease in children 
Cataracts. and glaucoma | 
; Strabismus - | 
~ Pediatric neuro-ophthalmology 
5 Strabismus and plastic surgery d 





The purpose iol the course i is to provide the participant with the data necessary shes 
| for him to re- -evaluate his own understanding and. treatment program in the 


J above areas. 








: This program is jissónted by the Dei partment of Ophthalmology and Extended 

Programs in Medical Education, University c of California : Scho f Medicine, 
- San Francisco, California. This continuing medical education offering meets the | -—— 
criteria for 15 credit hours i in Category 1 of the Physician': s Recognition Award | * 
: and the Certification Program of the | . 








OT ica -Medical Association. 
; California Medical Association. 


: The ; program will be held at the Plaza Square Ballroom, Hyatt Hotel on Union n Square i in | San E 
- Francisco. The fee is $225.00. For further information please contact: Extended Programs i in | 


. Medical Education, Room 569-U, University of California, San Francisco, California 94143 0r | — 
| call (415) 666-4251. no E 
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id France 


how :hey operate and 
what they mean to users 
anc to people 
who work in them. 















The French | 
Health Care System 


The British 
Heal Care System 


EX 
= | 








To Drder your copies, return the coupon below 


tocay! 


Jrder Handling, AMA, 535 N. Dearborn St., 
Chicago, |_ 60610 


Please send me 
2elow. 


copy(ies) of the book(s) 





_] TF*FPrench Health at $3.50 


Care System 


_] The British Health 
Care System 


OP-460 


OP-461 


Name 





Address 





City’Ssate Zip 





Remittiancs. made payable to AMA, must ac- 
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at $7.50 | 
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company order. | 


pth studies 
' health care 
~ sysfems of Britain 

2 

















Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
its like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system has had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION 
CONFERENCE 


DIAGNOSTIC TECHNIQUES | 
IN OPHTHALMOLOGY ;— WI 


Practical Aspects of Interpretation and Therapy 
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University of Southern California Health Sciences Campus, 
Los Angeles, California 


December 14, 15, 16, 1978 


Ultrasonography—Electrophysiology—Orbital Diagnosis—Office Diagnostic Techniques—Fluorescein Angiography—Oncology/ - 


Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evaluations, Pre-operative Cataract 
Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, EOG, VER, Clinical Applications of Electrophysiology, Coly 
Vision Testing, Specular Microscopy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tomography, Ultrasound & Doppler in Orbital Diagnosis, 
Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diagnosis, Background, Basics & Perspectives in Fluorescein 
Angiography, Retinal Vascular Disease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial Tumors, Cytology in Ocular 
Diagnosis, Iris Tumors, Lid Lesions, intraocular Melanomas, Oncology and Ocular Melanomas, Lymphoid Tumors, Electron 
Microscopy, Participating Workshops in Ultrasound, Pathology, Microscopy, Microbiology, Electrophysiology and Photogra- 


phy. 


The Estelle Doheny Memorial Lecture The A. Ray and Wendell C. Irvine Memorial Lecture 
Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 
GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION—USC FACULTY 
Robert Y. Foos, M.D. James R. Brinkley, M.D. Richard Ober, M.D. 
Sandra Frazier Byrne Kenneth R. Diddie, M.D. Thomas E. Ogden, M.D., Ph.D 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Ralph S. Riffenburgh, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr., M.D. Stephen J. Ryan, M.D. 
Fred A. Jakobiec, M.D. Robert J. Lukes, M.D. Charles J. Schatz, M.D. 
Barry M. Kerman, M.D. Sidney Mandelbaum, M.D. H. John Shammas, M.D. 
Michael J. Mastrangelo, M.D. Bill Milam Ronald E. Smith, M.D. 
Thomas H. Newton, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Karl C. Ossoinig, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 
Joel Pokorny, Ph.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 
Jerry A. Shields, M.D. John Nicoloff, M.D. 


Lorenz E. Zimmerman, M.D. Tuition: $250 (includes course abstract, luncheons, 


social hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category |, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles, CA 90033 


E 








- 

















., The Pathegeneds of Nerve Damage in Glaucoma: 
.Caontülstions a” JFhserescein Angiography, by 
George L. Spaet* Epp. with illus, $19.50, New 
| aeetion inc, 1977. 
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intraocular pressure (primary is- 
chemie glaucoma); those in which 
ischemia is the result of elevated pres- 
sure (secondary glaucoma) and a 
mixed type. 

This study, however, is open to 
considerable criticism. For example, 
the blood flow findings in glaucoma in 


this study are based to a great extent. 


on the measurement of arm to retina/ 
ehoroid/optie disc circulation time, 


which is dependent on many variables, | 


known and unknown, so that the 
results obtained from such a crude 
measurement are likely to introduce 
serious errors. The interpretation of a 
number of the fluorescein angiograms 
presented in the book is open to ques- 
tion and indeed to serious disagree- 
ment. The author, for example, 
claimed that he found no evidence 
that vascular insufficiency of the 
choroid plays a major role in the devel- 
opment of glaucomatous nerve dam- 


age. This claim was based on two 


erroneous concepts: (1) that all choroi- 
dal filling defects are physiological; 
and (2) that delay in fluorescein detec- 
tion in the choroid is due to the filter- 
ing effect by the retinal and choroidal 
pigments. The balance of opinion in 
the literature does not support the 
author's conclusions on this issue. 
Fluorescein fundus angiograms pre- 
sented in the book demonstrate a 
severe abnormality in the peripapil- 
lary choroid and to some extent in the 
rest of the choroid. 

The author has rightly pointed out 
that the usefulness of fluorescein 
fundus angiography in the diagnosis 
of glaucoma and in the management 
of patients with glaucoma appears 
limited. It may provide some help in 
evaluating — low-tension glaucoma; 
however, much more study is needed. 

SOHAN SINGH HavnEH, MD, PHD 
Iowa City 


Principles of Quantitative Perimetry: Testing and 
interpreting the Visual Field, by George W. Tate, 
Jr, and John R. Lynn, 336 pp, with illus, $22.50, 
New York, Grune & Stratton Ine, 1977. 


Most ophthalmologists agree that 
accurate perimetry is indispensable in 


the diagnosis and management of 


ocular disorders, especially glaucoma 
and neuro-ophthalmologic diseases. 
Sloppy examination of the visual field 
may suggest a wrong diagnosis or 
provide the ophthalmologist with a 
false sense of well-being while his 
patient's vision deteriorates. Unfortu- 
nately, skillful perimetry is all too 


 kinetie perimetry is an efficient way 





uncommon in many office practices. 

Visual field testing is often relegated 
to unskilled technicians who — lack 
interest, use uncalibrated or inaccu- 
rate equipment, or conduct hasty and. 
undirected examinations. Ophtha 
mologists often lack sufficient. knowl 
edge of theoretical and practica 
aspects of perimetry, — 1 
_ The major goal of this new perimet- 
rie technique textbook is to upgrade 
the quality of visual field testing in 






























the practitioner's office. The first part 
of the book, which is clearly directed 
at the ophthalmologist, considers in. 
some detail the theoretical basis of. 
perimetry. A long chapter, which. 
constitutes nearly one fourth of the. 
book, deals with the biophysical and 
psychophysical background of the 
visual field examination. ae 

The midsection of the book, whiel 
can be read profitably by both physi. 
cian and technician, describes - the 
features and operation of differen 
field testing instruments, as well as 
strategies of visual field testing. Much | 
of this section is in the format of a 
manual or flowchart and obviously is 
intended for the training of techni- 
cians. In general, the instructions are 
clear and well done. However, not 
everyone would agree with the au- 
thors that multiple isopter testing by 





to detect paracentral defeets, such as- 
those found in glaucoma. Many au- 
thorities would prefer static presenta- — 
tions of superthreshold ‘stimuli in 
certain particularly susceptible loci as 
a screening strategy, and then would e 
use kinetic perimetry to map the size, = 
shape, and depth of any detected : 
defect. | : d 

The last portion of the book 
describes the interpretation of visual 
field defects. This section precariously 
balances between a sketchy outline of 
categories of visual field defects and a 
detailed description of specific disease 
entities. Much of the time it succeeds, 
but some material, such as a flowchart 
for the management of primary open- 
angle glaucoma, seems rather arbi- 
trary and irrelevant. i | 

The goals of this book are laudable 
and often hit the target. I recommend 
it to the general ophthalmologist who 
wishes to sharpen his own knowledge 
of the visual field examination and to 
educate his technicians with the assis- 
tance of two experienced teachers of 
perimetry. | 











CHARLES D. PuELPs, MD 
Iowa City . 
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Transactions of the American Ophthalmological 
Society, vol 75, 679 pp, with illus, Rochester, Minn, 
Whiting Press Inc, 1978. 


This annual report of the oldest 
specialty society in the United States 
presents again an interesting com- 
bination of useful and stimulating 
clinical articles. The most extensive 
communication is a clinical and histo- 
pathologic study on senile macular 
degeneration by Dr W. Richard Green 
and Dr Samuel N. Key from the Wilm- 
er Institute in Baltimore. This is a 
most valuable contribution to this 
difficult topic. The Seventh Frederick 
H. Verhoeff Lecture was given by 
Professor Jules Francois and his topic 
was collagenase and collagenase inhi- 
bitors. 

Other contributions deal with the 
relative value of idoxuridine against 
trifluorothymidine in superficial her- 





petie keratitis presented by Dr Peter 
R. Laibson and his group in Philadel- 
phia, a case of bilateral endophthalmi- 
tis owing to congenital herpes simplex 
virus type 2 by Dr Yanoff and his 
group at the University of Pennsyl- 
vania, and a histological study on 
steroid-induced glaucoma by Dr 
George L. Spaeth and colleagues from 
the Wills Eye Clinic. 

The report contains the following 
theses: (1) “Orbital Venography” by 
G. O. Dayton; (2) “Chromosomal 
Abnormalities Associated with Cyclo- 
pia and Synophthalmia” by Rufus O. 
Howard; (3) “Visual Prognosis in 
Advanced Glaucoma” by Allen E. 
Kolker; (4) "Massive Periretinal Pro- 
liferation” by R. Machemer; (5) 
"Adie's Syndrome" by H. Stanley 
Thompson; and (6) “Clinical Aspects 
of the Visually Evoked Potential" by 


ait Dies ir sae 
> - | 


George W. Weinstein. 

Dr Kenneth Swan received, the, 
Lucien Howe Medal acknowledging 
his many achievements and valuable 
contributions to ophthalmology. 

F. C. BLopi, MD 
Iowa City 


The Eye Book, by John Eden, 218 pp, with illus, 
$3.95, New York, Penguin Books Inc, 1978. 

This is a delightful little book writ- 
ten for the layman as a guide to a 
topie everyone should know about. It 
is a paperback that is quite inexpen- 
sive and contains most of the informa- 
tion any patient or relative of a 
patient could ask for. 

The style is highly readable and the 
illustrations are simple and most 
instruetive. 

F. C. Bropri, MD 
Iowa City : 
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e 
CORRECTION 
Missing Illustration.—In the article ^ 
titled "Retinal Pigment Ejpithelial 
Window Defect," which appeared in 
the May ARCHIVES (96:854-856, 1978), 
Fig 3 was inadvertently not published. 
The missing illustration, along with 
its legend, accompanies this erratum. 
4 
` 
Fig 3.—Fluorescein angiogram at 41 seconds showing loss of 
most fluorescence in area of retinal pigment window defect 
(arrow). 
y. 
Books 
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“Columbia i University - 
College of | 
: ‘Physicians & Surgeons 
ae Department of Ophthalmology: 

and 
The Edward S. Harkness 
5 Eye Institute 
p of 
| The e Presbyterian Hospital 
in the City of New York 


‘CONTINUING MEDICAL EDUCATION PROGRAMS 
: CATEGORY 1 


Diagnosis and Management 
of 
“Clinical Problems in Ophthalmology 


SPECIAL DIAGNOSTIC METHODS 
in OPHTHALMOLOGY 
Saturday, December 2, 1978 


EXTRA-OCULAR MUSCLES 
Saturday, January 6, 1979 


UVEITIS 
Saturday, February 3, 1979 


| CATARACT SURGERY 
Saturday, March 3, 1979 


OCULAR TUMORS 
. Saturday, April 7, 1979 


. 6 Hours Credit per Session, 
Category 1 of the AMA's 
Physician's Recognition Award 


Department). 


For information and. application, contact: 
‘Dr. Elizabeth C. Gerst, Director. 
Continuing Education Center 

D College. of Physicians & Surgeons 

. 630 West 168th Street. | 

| New York, New York. 10032. 

i (Filio 212- 694- 3682) .— 








Fee: $75.00 each session ($15.00 for Residents 
and Fellows with a letter from the Director of 


 bullous keratopathy. 

















Balanced Salt Solution 


DESCRIPTI ON: A sterile. giva logical balanced salt solution . 
which is isotonic to the tissues of the eye. It is a lint-free ——— 
solution containing essential ions for normal cell metabolism. .— 
Each ml contains Sodium Chloride 0.49%, Potassium Chloride — 
0.075%, Calcium Chloride 0.048%, Magnesium Chloride Hexa- — 
hydrate 0.030%, Sodium Acetate 0.39%, Sodium Citrate — 
0.1796, and Water for Injection. DM-00 ^. ; 
ACTION: A physiologic irrigating solution. E 
INDICATIONS: For irrigation during various surgical pro- i. 
cedures of the eyes, ears, nose, and/or throat. E 
CONTRAINDICATIONS: There are no specific contraindica- "o 
tions for this preparation. Mi: 
WARNINGS: If blister or paper. backing is damaged. or 
broken, sterility of the enclosed bottle cannot be assured. 
Open under aseptic conditions only. — | 
PRECAUTIONS: This solution contains no preservative and 


should not be reused. Prior to use check the following: tip 


should be firmly in place, irrigating needle should be pro- 
perly seated; squeeze out several drops before inserting into 
anterior chamber. The needle shouid be removed from the 
anterior chamber prior to releasing pressure to prevent 
suction. 


ADVERSE REACTIONS: When the corneal endothelium is. | 
abnormal, irrigation or any other trauma may result ino 





DOSAGE AND ADMINISTRATION: The adapter plug is "Ý 
designed to accept an irrigating needie. Tissues, may be 
irrigated by attaching the needle to the Drop- -Tainer^ bottle as 


explained below. External irrigation may be done without the 


irrigating needle. | 
METHOD OF USING ADAPTER PLUG FOR LUER-LOK® 
HUB OPHTHALMIC IRRIGATING NEEDLE: 

1. Aseptically remove Drop-Tainer bottle from blister by 
peeling paper backing. 

2. Snap-on surgeon's irrigator needle. Push until firmly in 
place, : 
3. Test assembly for proper function before use. 
NOTE: Luer-Lok is a registered trademark of Becton, | 
Dickinson and roate E | 





HOW SUPPLIED: In 15 mi sterile Drop-Tainer Bottle. 


STORAGE: Store under ordinary conditions at 46° to 75°. F. | 








| Surgical Products Division Alcon Laboratories, inc. 


EN -3 . 0. Box 1959. Ft. Worth, Texas 76101 






































fast E. 
. T cupa "m E : | a ; A 
| DJS (Balanced Salt Solution) 
“The irrigating solution that gives you more of the ions necessary for maintaining corneal 
eeccthelia! cell integrity. Conveniently packaged, proven safe in over one million usages 
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BS5-500 ml BSS-15 ml * 
» For those orocedures requiring large volumes Ideally suited for every surgical procedure: "um 
5* ir-iga* ng solutions, such as: ə cataract extraction x 
> ultresenic cataract removals € keratoplasty 
P dtreciomies e strabismus surgery 
Bu ER fect d & glaucoma surgery 
> rrication-aspiration procedures e retinal surgery 
* ether selected procedures e surgery of the lids and orbit 
im a convenient 500 ml glass bottle with hanger e reforming the anterior chamber 


e whenever there is a need to keep the 
cornea moist or to wash away unwanted 
material during surgery 

Far mome irformation, write: e rinsing instruments prior to and during 
x o surgery to keep them lint-free and clean 


Icon Surgical e washing out alpha-chymotrypsin 


e rinsing off and/or soaking of intraocular 
Surmical Products Division Alcon Laboratories, Inc. P. O. Box 1959 Ft. Worth, Texas 76101 
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Unlike competitively made lenses 
with unlisted diopter power (which 
can vary up to fourteen diopters), 
lolab lenses with listed numbers 
give customers complete assurance. 

lolab has developed a diopter 
tolerance (+ .250)-establishing it 
as one of the smallest variables in 
the computation of post operative 
refractions. 

lolab has established criteria on 
resolution, back focal length, and 
the proper identification of diopter 
power. 


MODEL 24 





lolab has 15 years of proficient 
experience as a manufacturer oT 
precision optics. This has provided 
an avenue of professional exchange 
of expertise between the manufac- 
turing optician and the practicing 
ophthalmologist. 


Telephone Toll Free: (80G) 854-1761 
In California Call Toll Free: 

(800) 472-7770 

Telephone: (714) 599-8347 
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Hew Pork Medical College- Westchester County Medical Center : 


a3 CAL DISSECTION COURSE SURGICAL DISS CTION COURSE 
(420 HRS. CME & CAT 1) i (25 HRS: CME | & CAT De 


October 29- 31, 1978. 


OBJECTIVES: NEC M 
"posium to DUNS the practicing A unique and practical surgical Görs 
surgeon with an Oculoplastic Course presented by multiple disciplines cov 
ME SJRGERY VIDEO TAPES, FILMS, management of FACIAL P si 
AS De PARTICIPANT S CADAVER SPASM, featuring. PARTICIF E 
SURGERY. 


T E FACULTY: m 7 
"B. Guibor, M. D. p Bergmann, M.D. M, m M. D. 
;. Hecht. M. D. J. Conley, M. D. S. Parisier M 
= Herman, Ph.D. M. Dunn, M. D. a ttle 
\. Messina, M. D. F. Gillen, M. D. 
C. Mullenix, M. D. P. Guibor, M. D. 
H. Settles, Ph.D. P. Janetta, M. D. 
). Wolfley, M. D. 
and others. 


E SUBJECTS: Sat 
-Blepharoptosis, Trauma Facial Nerve Testing, Dynami £ 
Lacrimal Surgery, Orbital Spring, Silicone Enciféling,: ic 
:ctropion, Orbital aft 
S. m Animation, Neuromuscular Pedic : 
Avulsion. 
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i with registration fee: Ms. Paula Tamkin, Registřar: T 
c/o Dr. P. Guibor, 630 Park Avenue . 
New York, N. Y. 10021 (212) 734- 1010 


“NOVEMBER 1-4, 1978 a OCTOBER 29.31.1978  — 
:OPLASTIC REGISTRATION FORM VIL NERVE REGISTRATION | FORM 
‘ Registration $500 Re cdd $400 


CIV s 
Telephone ( 


Specialty: Ophtn-ENT- -Plastic- Neurosurgery 
“(circle one) (circle ong) 


n "e NY. Medical College Make check « payable: N.Y. Medical College Vt 
CUL AS RS PU _NERVE COURSE | ; 






























and a way to cut 
A \ our ad T inistrative . 
< reporting time and costs 
NN in half...or better! 








Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 

can cut preparation time in half—or even better. 
Instead of having to write lengthy descriptions of pro- 

cedures, you or your administrative staff simply insert the five- m 

digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
and diagnostic services in terms that provide a uniform language among physicians, 

. patients, and third parties. This new fourth edition of CPT is the most comprehensive 
and current system available and incorporates over 2,000 new and revised proce- 
dures. Each procedure is listed individually with a clear description and five-digit 
identifying code. 

New CPT Updeting Service is available at no additional cost. To insure your CPT. 
stays up to date as new terminology is added, you can receive new and revised 
procedures on a regular basis. Updates are on salf-adhering pages to be affixed to the 
pages they replace. | 4 


Order today! Buy two—one for yourself, one for 
your medical records clerk! 


gir | 
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| 
| Order Department, OP-41 
| American Medical Association 
535 N. Dearborn St. 
| Chicago, Illinois 69610 
| Please send me ____— copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 
| per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 ail other countries.) | | 
i | [3 Send me information on CPT-4 magnetic computer tape versions. 
| Please enclose payment (payable to AMA) with order. 
| 
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^ Let our genius 
. supplement yours. 


The Coleman 
Oprhthaimoscan 
provides accurate 
measurement 
and diagnosis 

five separate 


.Ways 


~ 1. A-scan of tumor of the ciliary body showing 2. Immersion B-scan ef the same melanoma 
i 4 attenuation pattern of a malignant with posterior vitreous hemorrhage. 
z melanoma. 








3 Contac! 3-5cxr thħhsough a closed lid 4. Ophthalmoscan oscilloscope presentation 5. Magnified M-scan of the posterior segment 
shows Cisiimctive “X” sape of vitreous showing characteristic A-scan pattern along of the globe showing arterio-venous 
memoranes ara racios retinal detachment the visual axis and simultaneous readout of pulsations. 





" i" dizbe:icreti-opathy axial length in millimeters. 





Cptimum ace urecy and thoroughness in ocular and orbital diagnoses are guaranteed with the Coleman Ophthalmoscan, the 
vcrc Samos sophisticated ultrasonic diagnostic instrument for ophthalmology. It takes only minutes to complete 

an ocular ard orbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contact 
B-scar- and c ometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 

ality. Photographic documentation is simple and instant. Call Sonometrics collect (212) 765-8205. 


or send this coupon for details. 
COLEMAN 


OPHTHAL- 
MOSCAN 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 
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A4OPTYL b 
_synony mks with | OPTYLframes 


_ patient comfort chico xe fit TW 
and proper fit. and comfort rega 

d i 
a less of anatomical 
frames, OPTYL frames | Variations of the 
maintain their adjusted optical human head. 


center, do not distort or 
“require constant re-alignment. 





E 

PA OPTYL frames maintain their origi 

e nal fit and comfort longer because 

a their chemical bonding prohibits fila- 

: ment migration. OPTYL material is 

ATA stable. Its bonded filaments can, 

E / however, be unlocked with heat. 

b This, referred to as the Thermal 

E j Unfortunately, the human head does not Lock feature, permits frame shaping. 

m provide an ideal stendard support for Because of this feature, OPTYL 

" eyeglasses. Noses, bridges, and ears differ. die ah Hia abide with a 

E It rarely occurs that the head is perfectly emóry. arording retention 

E bisymmetric. Yet for frames to fulfill their proper fit. 

— . The secret of OPTYL's stability is in function in holding corrective lenses in OPTYL molecular filaments are 4 

. its molecular filaments and their front of the eyes, they must fit firmly on the uniformly set and lie within regular 

.. chemical bonding. Ordinary acetate or head. To keep eyeglasses accurately posi- patterns. No plasticizers are used. 

_ celluloid frames have filaments that are not | tioned, supporting points, such as the The filaments are also interlaced or 

. uniformly distributed throughout the frame | bridge and ears, and friction are necessary. cross-linked, giving added strength, 

. material. The filaments are physically This means that frames are subject to con- yet flexibility. The results are these 

. mixed and interspersed in irregular tinuous tension when worn. OPTYL advantages: stability and free- 

. patterns, leading eventually to structural Because the “creep” or movement of fil- dom from filament “creep” and frame 

E weakness. Plasticizers, added to strengthen | aments in acetate frames is accentuated by | distortion. This means that once the 
the material, are likewise scattered and this tension, a proper fit cannot be main- corrective lens is established and 

5 irregularly distributed among the filaments. | tained over a prolonged period. When inserted within the frame, it remains 
-Both the filaments and plasticizers move frame distortion occurs, pressure on sup- stationary, even with continuous use 

MS or 'creep" within the material, affecting porting points may become excessive, of the eyeglass. OPTYL frames re- 
-. frame fit and requiring repeated adjust - leading to pressure necrosis, damage to quire little, if any, re-adjustment after 

E ments by the optical dispenser. underlying tissue and discomfort. proper fit. ) 
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| a quick reference to the AMA's 
| large collection of medical films... ~ 


. andits yours free with the coupon below 


4 You'll find nearly 100 pages of medical motion picture titles 
i and descriptions in this new catalog—well over 300 titles and 
many of them brand new! All are available on a loan basis for 


a slight service charge. 


p----------------------------------------------------- 


American Medical Association S/J 1 | 





i 
i 535 N. Dearborn St. | 
Chicago, Ill. 60610 
l ATTN: Dept. of Audio Visual i 
E Self Learning Programs. 
E i I 
i Please send me your catalog: i 
1 i AMA Medical Health Film Library - 
E 1975 ! 
à i 
L - Name i 
| i $ 
; Title - | 
E 
: Organization ! Y 
| i i 
3 > - Address - 
| i City - 
! I 
| State/Zip | 
A I i 
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Since amp diagnosis or proce- 
dure invalwmg the human eye is 
so critical, absolute precision is 
the cnly aceeptab.e measure. 

That's wy in addition to man- 
ufaczuring zreeision, you'll find 
the finest cxa ity illumination at 
the heart af every Welch Allyn 
instrument. 

The 3.5v. Ealcgen ophthalmo- 
scopes offer three times the light 
intensity c: conventional incan- 
descent illumination, double the 
usable lamp life, nearly constant 
light intemsity throughout the 
lamps life span end, most impor- 
tant of ali, “he highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 


Ge 


= at Ld i nie RC AEN «C te PO T: a LL ^ dun 







#18190 


#41100 Transilluminator 
#41102 cobalt blue filter. 





the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 











For precise diagnosis: 
Veich Allyn 

oscopes and retinoscopes - 
ith 3.5 v. Halogen illumination. 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
a ALLYN 
Lighting the way since 1915 


Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 


,, Order today from your Authorized Weich Allyn TES 
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The Precision Optics People 


Telephone: (714) 599-8347 / Toll Free: (800) 854-1761 
In California Call Toll Free: (800) 472-7770 

















13 = CHEMICAL ALL UNITS NESTED! 
E poc qM | TOGETHER INSIDE 
DISINFECTOR THE CARRYING CASE 


* aseptic insertion EA 


of soft contact lenses 





REMOVAL OF - 
CONTACT LENS 
FROM STERILE 
CONTAINER 
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the new 


SAFE-SERTER SYSTE 


AT LAST! A practical, simple lens insertion system designed specifically to 
make scft contact lens insertion easier and at the same time combat the 
prolem of imfe-tion among soft contact lens wearers. The SAFE-SERTER'" 
was developed over 5 years ago by Edgar A. Rainin, M.D.,of Walnut Creek, 
Ca) fornia, anc Bas undergone exhaustive field testing. It is the ONLY system 
that assures aseptic conditions for lens insertion since the sterile lens is 
handled only by the disinfected tweezers and the SAFE-SERTER!" 


The system cffers.a number of distinct advantages: 











1. tis an ASEPTIC SYSTEM preventing bacterial infection of the eye. It can 
be-used wh chemical disinfection, or with heat sterilization. 


2. itafferea patented, COLORED TARGET for maximum simplicity in centering 
> the cøntac lens for proper insertion. 


3. it is FLEXIBLE in use. The patient, practitioner or another individual 
can simpl» and safely apply your lens. 


4. it s SIMPLE TO USE. Its patented minimal surface area design allows 
the contact lens to "pop" onto the eye without the use of a large suction 
cup or finger. You don't have to use pressure or Cover the eye completely 
with the irsertion device. 


(c 5. The sct silicone tip comes in ONE SIZE which fits all known lens diameters 
and thicknessss. 


& it is COMPACT. The tweezers and the SAFE-SERTER are disinfected 
and stored ins de the handy, self-sealing carrying case. 


SAFE-SERTERt™, Dept. AO-1 
3737A Lone Tree Way, Antioch, CA 94509 


Please send: 
MINI-Packs at $19.50 (6 units each) 


Calif. residents add sales tax 
Total amount of order 





7. Your APHAKIC HARD CONTACT LENS patients or persons assisting them 
will also ond the SAFE-SERTER™ invaluable. 


Check or money order MUST accompany order. 


ORDERING 
INFORMATION: 
Available in 


™ 
SAFE-SERTER" sangete 
Bn from I-QUEST INC. iw 
3737A Lone Tree Way, Antioch, CA 94509 (415) 754-2032 
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OF IOL POWER WITH TH COMPUTER A ANALYSIS 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
"NOVEMBER 17, 1978 
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< RICHARD S. KOPLIN, M.D., CLYDE R. LOCKE, M. D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
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BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 
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determination using various commercial and experimental ultra- 
onic instruments and microprocessors. E) 


AMA- CME credits, Category 1: 8. 
egistration fee: $75.00 
For registration and further information, us write: 


Jane. Stark, Registrar 

t-Graduate Institute 

-< New York Eye and Ear Infirmary 
310 East Fourteenth Street 
ee York, New York 10003 
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...the elderly 


... the chronically ill 


... those on oral contraceptives 


... those on diuretics 


..are not always 


a matter of human nature. 


Certainly, tears are usually just a part of 
human nature. But not always. Sometimes they are 
uncomfortably absent. A variety of patient tyres 
are often found deficient in their tear production. 
The chronically ill, the elderly, those on oral con- 
traceptives and diuretics are typical examples. Thus, 
human nature needs a little help. Liquifilm? Tears 
can provide it. 

Liquifilm® Tears soothes, lubricates and pro- 
vides long-lasting comfort to the irritated, dry eye. 

Liquifilm® Tears has a human tear quality to it. 
It's a gentle substitute for the real thing. Formulated 
in the same viscosity range as human tears, Liquifiüm? 


Liquifilni 


www fears 


Its only human nature. 


also nearly duplicates the surface tension of natural 
tears. It's washout resistant and won't blur your 
patient's vision. Thus, fewer instillations, more econ- 
omy and more comfort. 
Liquifilm? Tears protects the lipid layer of 
à human tears and doesn't interfere with 
\ the regeneration of corneal epithelium. 
So when tears don't come natu- 

rally because of age, medication or 
_ disease, recommend the ocular lubri- 


t 
; 


| cant... Liquifilm® Tears. 
ANERGAN AIIERGAN oT "€ 
Pharmaceuticals, Inc., Irvine, California 92713 
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| Most frequently used by Ophthalmologists . . . 

S In a recent nationwide survey of 1,250 
Ophthalmologists, 4 out of 5 responding physi- 
cians indicated they were users of Tears Naturale, 
and over half the responders selected Tears Naturale 
as their first choice among artificial tear products. 

Why such gratifying professional acceptance? 

Conceived four short years ago to provide mcre 
effective symptomatic relief of dry eye disorders, 
the formulation and mode of action of Tears 
Naturale remains unique among artificial tears. 
Its mucomimetic activity, stabilizing effect an 

» the tear-film, the 'stitching and binding effec-' of 
its DUASORB® polymers, plus its low viscosity, 
low surface tension, and isotonicity, all combine 
to give Tears Naturale the effectiveness most 
Ophthalmologists desire in an artificial tear, with 
the longer-lasting comfort sought by patients 


on the tear 
they'll want 
< to stay with. 


Most widely accepted by patients... 

‘Patient acceptance’ was the primary reason 
for choosing Tears Naturale by those physicians 
who indicated they used it most frequently, 
according to the same survey.! 

Drugstore sales figures confirm that patients 
who have used Tears Naturale consistently favor 
and 'stay with' it. The reason? Tears Naturale 
| keeps the dry eye comfortable longer than most 
s- | other artificial tears (up to 90 minutes or more per 

j instillation)? and rarely causes stickiness, blurred 

} vision, or crusting of the lids. 
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Indications: Bor all cs evedisorders. Contains: DUASORB® water-soluble polymeric system. TEARS 
Preservative: Benzalkonium Chloride 0.01%. Disodium Edetate 0.05%. Naturale 
Supplied: '4 fl oz, 1 fl oz, plastic dropper bottles. pum 


Referemees _ Data on file, Alcon Laboratories, Inc. 2. Lemp, M.A., Design and 
velopment x a Arica Tear. Scientific Exhibit, AAOO Annual Meeting, Dallas, Tex., 1975. 


Now becoming the No. 1 artificial tear 
in physician use and patient preference. 
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Hand-held and portable, the HA-1 operates on the 
basis of the Goldmann principle: a well-balanced 
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NATIONAL SPRING MEETING 





and Ear Infirmary 


APRIL 22. 25.1979 - 


: mariae Speakers: 
. D. Jackson Coleman, M.D., New York, New York 





$150.00 
No Tuition 








Kenneth J. Hoffer, M.D., Santa Monica, Calitornia >. 


db | Charles D. Kelman, MOD New York, New York. 
merica certifies that this continuing | | | Robert Machemer, M.D., Miami, Florida 


meets the E for 1] Richard C. Troutma M. D., New York, New York i 


Li] | Otolaryngology Speakers: 
Thomas. Ce Calcaterra, M.D., Los Angeles, California 
“E Glasscock, M.D., Nashville, Tennessee 
| Charles J. Krause, M.D., lowa City, lowa 
<| M. Stuart Strong, M.D., Boston, Massachusetts : 
i RESERVATIONS: Write directly to The Greenbrier, White Sulphur | 
Springs, West Virginia for hotel accommodations. l 
DVANCE REGISTRATION: Fee of $225 required; checks payable | 
The West Virginia Academy of 0 & 0. Send to: J. Eliott Blaydes, 


I M.D., The Blaydes Clinic, Corner of Frederick & Woodland PE. 
je | Bluefield, West Virginia 24701 
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DIFFERENCE _ 
IS CLEAR...BY DESIGN. - 


Design advantages of ULTRAVUE Lenses, 
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" No visible segments — ULTRAVUE Lenses are the bifocals with 1 no lines. 








m Progressive power corridor in ULTRAVUE Lenses between distance portion and 





reading area.. 
" Large distance portion... 
I omPEROMEEA 1 a 


D Large spherical reading area.. 
" No surface astigmatism in | progressive power corridor. 




















[] AOUITE' hard resin lenses... 








LJ 75 mm diameter lens bicis: 





O Beauty and optical superiority... 
O Easy patient adaptability... 
LS 














[With 2/,000 dispensers trained and certified, vou can prescribe ULTRAVUE 
Lenses with confidence. A 
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tor happy wearers. 


hé Ook of single- vision lenses with no obstructing line, no annoying double 
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ciear vision at all distances with r no o abrupt power change-—uninterrupted 
"s cR Tom near, through intermediate, 'o far. 
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full etd. distortion-free viewing. 
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mos p stent comfort for close- 2-Up viewing 











Dsre sual acuity for intermediate- range viewing. 














der we eight comfort with impact resistance anq unlimited tinting possibilities. 








"its modem fashion frames to help your patients maintain a youthful 
- earance with ULTRAVUE Lenses. 





"any practitioners « are fitting 50% of their presbyopes with ULTRAVUE Lenses. 
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poten acceptance | İS O consistent 97% with newly diagnosed presbyopes as as 
wet Gs current flat top wearers. For additional information on the fastest 

















oa Srowing lens of fhe decade, . cal toll free 1- 800- Pree 7498. 
1 N lu Ultravu AO. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of lowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 

permission from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 

following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
< author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
"published by the AMA.” We regret that transmittal letters not 


submission will necessitate delay in review of the manuscript. - 


Author Responsibility.—All accepted manuscripts are subject to 


statements in his work, including changes made by the copy 
editor. 
Designate one author as correspondent and provide his adcress 


returned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 


high-quality copies of the entire manuscript. All copy (including 


references, legends, and tables) must be typed double-spaced en 22. 


x 28 em (82 x ll-inch), heavy-duty white bond paper. Ample 
margins should be provided. 
Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
cethe text, tables, or illustrations. 

Titles.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
- spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. . 

Style of Writing.—The style of writing should conform to aecept- 


abbreviations, and abbreviated phrasing are to be avoided. 
- Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations of human subjeets must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

Abstract.— Provide an abstract (135-word maximum) of the arti- 





and conclusions. The abstract replaces the summary. 


alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should inelude (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and ($) year, in that order. References to books should include (1) 


1950 Arch Ophthaimo!—Vol 96, Nov 1978 





containing the foregoing language signed by all authors of the 


— copy editing. The author will receive an edited typescript rather. 
than galley proofs for approval. The author is responsible for ail 


and telephone number. Order reprints at the time the typescript is | 


editors believe that color will add significantly to the published wr. 
manuscript. The ARCHIVES will pay part of the expense of repro- 


2 | ie i À T of 40 words. é 
able English usage and syntax. Slang, medical jargon, obscure —— 


^ cde, including statements of the problem, method of study, results, bmi 
ary. = aeepted. — z 
References.—List references in consecutive numerical order (riot 









; a. 

s 
author(s), (2) chapter title (if any), (8) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specifie pages, and name of translator should be 
included when appropriate. The author is responsible for the 


accuracy and completeness of the references and for their correct 
text citation. i 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hllustrations.--Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted ' 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies} Figure number, name of senior 
author, and arrow indicatir cM p" should be typed on à gummed 
label and affixed to the back of each illustration. All lettering must 





— be legible after reduction to column size. Artwork submitted for * 


publication may be relettered to achieve uniformity of lettering 


style throughout the journal. Magnification and stain should be 


provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 X 18 em (5 x 7 inches). * 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board ap 
face if the artwork consists only of line ink technique, 
Illustrations in full color are accepted for publication if the 


duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting, the ARCHIVES 
eontribution, the author's share is $275.00 for up to six square- 
finished illustrations that ean be arranged on q one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original tran sparencies: All transparencies 
should be carefully packed and sent with thé manuscript. 
Legends.—Legends should be typed dou ble-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 


Photographic Consents.— letter of consent must accompany all 
photographs of patients in which a possibility of identification 

exists. It. js not sufficient to cover the eyes to mask identity. 
Acknowledgments. Illustrations f rom other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal er book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
nitted to the ARCHIVES after the manuscript has been formally 








Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical ` 
reviewer. VE Ia 1 | | 

Tables.— Each table should be typed double-spaced, including all. 


headings, on a separate sheet of 22 x Z8 cm (8% X li-ineh) paper. * 





Do not use larger size paper. t: 


a table must be continued, use a w 


second sheet and repeat al! heads and stubs. Each table must have ^^ i 


a title. | 
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TO KNOW. 


Extensive clinical tests indicate 
Visine is ideally suited 
for your recommendation. 


Vis ne^ has been proven safe and effective 
for rale: of symptoms of minor eye irritation. 


whctever causes your patients’ minor eye 
irritatic n— lare. pollen, close work or air pollu- 
tion—#isine provides fast relief. It relieves the 
burning anc itching, and its vasoconstrictor 


\tetpamhycrozol ne HCL) effectively removes 
redness fram the eye. 





For this relief, more people already use 
Visine than any other eye drop. And this wide- 
spread acceptance plus Visine’s extensive 
clinical testing means you can recommend 
Visine to your patients with confidence. 


"NDA Clinical *10-878 (1955-'57). Additional NDA Clinical 
*10-878 (1961). Subsequent Double-Blind Efficacy 
Studies (8/'72, 9/76, & 2/'77). ©1978 Pfizer Inc. | 


Visine Eye Drops is another quality product from Pfizer Inc. 
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ULTRASONIC FRAGMENTATION (USF) 
FOR INTRAOCULAR SURGERY 


LECTURES AND SURGICAL WORKSHOP 
November 30-December 2, 1978 


Louis J. Girard, M.D., Course Director 
Rowland S. Hawkins, M.D. 

Glen L. Oliver, M.D. 

Edward E. Shubert, M.D. 


CATARACT EXTRACTION: congenital, traumatic, senile, subluxated, dislocated, secondary. 


COMPLICATIONS OF INTRAOCULAR SURGERY: vitreous loss, bullous keratopathy, hyphema, pupillary block, 
glaucoma, updrawn pupil, iridocapsular membranes, cystoid macular edema and retinal detachment. 


VITRECTOMY: uveitis, hemorrhage, proliferens. 


TRAUMA: contusion, laceration with prolapse of iris, prolapse of iris and lens, prolapse of iris, lens and vitreous, 
laceration of sclera. 


SPECIAL CONDITIONS: cysticercus, PHPV, RLF. 


FEE: $600.00 4126 Southwest Freeway 
Suite 500 

Houston, Texas 77027 

(713) 965-0700 
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R d f Nobody knows eyes like an ophthalmologist. 
eserve Or you That's why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology ... and why we 
promote these products only to specialists' 
such as you. 


Cortisporin? Ophthalmic Preparations — li 


UU ap ro e Pseudomonas 
POLYMYXIN B Haemophilus 


Klebsiella 


Aerobacter 
NEOMYCIN ° Escherichia 
Proteus . E: 
Corynebacterium T 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spec 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 


antibacterial activity against most 

pathogens likely to be involved in o 
ophthalmic infections accessible to local '* 
therapy 


gentle anti-inflammatory action to alleviete X 
swelling, pain, itching, and inhibit corneal . N 
neovascularization 


e two convenient sterile forms 





Please see next page for brief summary of prescribing teak. 
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This ultrs4ugh quelity, nearly indestructable medica- aite or —— — —— — ————— 


tion trey will serve you like an extra hand. It offers you 

the most =ffictent and spacially economic way to | 
' organize yGur medications (size 4’’ wide by 11%" long) | 
. andis designed to hold all brands of ophthalmic medica- 

tions. t inc ades s plastic fluorescein strip holder. | 


" The tray s of heevy guage aluminum, can easily be 
Nmmersed for sterilization and its non-slip rubber feet | 
prevent scratching surfaces. 

t comes ^ crushed alloy finish and a wall mounting | 
bracket is 2 sc available. 
^io-exemination area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 


diversatronics 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 


Please ser d me 
mounting brackets at $2.00 each 





Enclosed is my check for Please »ill me 


Name 
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Corfisporin 
Ophthalmic 
Oiniment Sterile 


Polymyx n B—Bacitracin— 
Neomycin—tydracortisone) 


Each gram contains .ecsporin®*brand Polymyxin B 
Sulfate £,000 wnits;zae 5acitsacin 400 units; neomy- 
cin sulfete (scuivatezt :» 35 mg neomycin base) 
9 mg; hydrocortisome 10 mg ( %); special white 
petrolatum qs Tube s %% c- with ophthalmic tip. 


Cortisporin 
Ophthalmic 
Suspension srie 


Polymyxin B—Neemycin— 
Hydrecertisone) 


mech m! cont-ins A.rcsporie® »rand Polymyxin B 
Sulfae :0,00D-unitz; saomyein sulfate (equivalent to 
3.5 ng neomycin base) 5 mg: hydrocortisone 10 mg 
(195; thimerosal (pseservat:we) 9.001%. The vehicle 
contans the inactive agredients cetyl alcohol, gly- 
cetyl monostearate, quid pstrelatum, polyoxyl 40 
stberite, proovlene coi anc purified water. Bottle 
of 5 nl with:sterilescaoper. 


D^. 











INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences— 
National Research Council and /or other infor- 
mation, FDA has classified the indications as 
follows: 

"Possibly" effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, verna! and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 


diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be bome in mind. 


Complete literature available on request from Pro- 
fessional Services Dept. PML. 


* Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 





indications requires further investigation. 





CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are lso con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subzapsular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi-or viruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 


Combine the 
wo ultrasonic 
in one 


Achieve fast,sure 
accurate axial length 

















Sonometrics offers this combined use of the Digital Biometric Ruler DBR-300, and 
the hand-held contact scanner Ocuscan-400 at a considerably less cost than the two 
systems separately. Discover the advantages of combining these two clinically proven 
instruments for ophthalmic diagnosis and 

management. The immediate real-time, gray 


Contact B-scan through the closed lid demonstrating 
anterior vitreous hemorrhage and posterior 
fibroprcliferative membrane. 





1954 





& oOefits of 
"struments 
system. 


«iasmnoses and 
measurements. 











Call collect, 
(212) 765-8205 or 
send this coupon. 


OCU: 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10623 
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scak B-scan allows diagnosis of ocular and orbital abnormalities such as 
vitreous hemcrrhage, retinal detachment and tumors. Photographic 























documentation issimple and instant. All procedures are performed with NAME 

the zatientcorrtortably seated. Repeatable accuracy assures optimum 

precision in»ocuiar measurement and IOL selection. 4 L 

' Ocuscan oscilloscope presentation show- mr 
i ing characteristic A-scan pattern along the 
ir visual axis and simultaneous readout of — 
axial length in millimeters. 
ADDRESS 
E 255 
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February 5, 6, 7 
- LaPosada Resort Hotel — | - E ttsda le, Arizona 


— sponsored by — 


— Arizona Foundation for Ophthalmic Research and Education | 





F ACULTY 





D Peter Choyce ||. M. U. Dardenne . Marvin L. Kwitko. 
E England. B Germany. | Canada — H 


Michael. Blumenthal Richard P. Kratz /. Donald L. Prae k 
| Israel United : United States ; 


J ohn H. Sheets — M. Sinsk : . Ronald W. Barhet 


United States Inited States. United Stat 's 








I Fach member of the faculty will describe his own methods of cataract surgery - with 
-and without lens implants - and management of complications. f 
Mr. Cheyer: will give a special presentation about his work with Keratoprotheses E 
LECTURES AND WORKSHOPS = P 
o * When is — extraction. eene to extracapsular. i 








m “This. symposium is 5 deg to e nE with. “Frontiers i REET 
T February 8, 9, 10. Physicians miy Y attend both meetings and receive 36 hours CME credit. 


For further information, write: Tae Gould, Rra Coordinator 

| os AFORE - E 

EN ie cw 421 North 18th Street, Suite 105. 
Phoenjs,. Arizona 85006 E: 
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Merck Sharp & Dohme announces 


a significant advance 
in the topical treatment 
of chronic open-angle 
giaucoma.. 





a new level of patient comfort and convenience 
a new level of efficacy and safety 





Timooiic . 


(TIMOLOL MALEATE | MSD). 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





^ 





Y 


significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects’ 


e little or no change in pupil size 

e little or no blurring of vision 

e no dimming of vision...no night blindness 
e little or no effect on tear production 

e little or no hyperemia 


e simple ''one-drop'' b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in patients who are 
hypersensitive to any component of this product. 


Occasionally, mild ocular irritation has been reported 


Sufficient clinical data have not been obtained to show safety or efficacy in ^ 
narrow-angle or angie-closure glaucoma. 


‘Based on controlled multiclinic studies, evaluating over 1,000 patients 
' Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMOPTIC," please see last page of this advertisement. 


- anewlevelof patient comfort 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
oymptoms 10 20 30 40 50 


Burning 


Tearing 






Foreign Body Sensation 
Smarting 

Itching 

Brow Ache 
Photophobia 


sore Aching Eyes 





Dryness 


Blurred Vision 








Headache 
mm NO Treatment N= 768. 909 mem pilocarpine N = 167 
emm TIMOPTIC™ N = 489-600 se Epinephrine N = 142 
i |. | Adverse effects commonly caused by pilocarpine and 


epinephrine as reported in the literature— 
rarely encountered with TIMOPTIC ™ (Timolol Maleate, MSD) 
Drug-Induced Adverse Effects 


" pilocarpine TIMOPTIC ™ epinephrine TIMOPTIC " 
(in clinical T (in clinical studies) 


| éxrememioss — miosis none | nonereported | | conjunctival irritation — irritation rare 


spasm of none reported hyperemia rare and mild 
accommodation 





. shallowing of the none reported macular edema none reported 
: anterior chamber in aphakic patients 
" M MSD D night blindness and none reported pigment deposits on none reported 
MERCK dimming of vision lid margins and 





conjunctiva : 
oo Ciliary and rare and mild " 
- Forabref summery oí conjunctival congestion 
' Prescribing Infarr-xticn 
please seedast rage With TIMOPTIC ™ slight reduction of the resting heart rate has been observed in some patients. 


of his:advertiserment Local hypersensitivity reactions have occurred rarely. 
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Timootic- 


(TIMOLOL MALEATE |MSD) - 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





e Fast onset cf action (usually within 1⁄2 hour) 


e Based on clinical studies of 638 patients maintained on therapy 
from 44 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily managed . 
(IOP less than 22 mm Hg) on TIMOPTIC " alone 
approximately 93% (593 of 638) of patients satisfactorily managed , 
with TIMOPTIC " alone or administered concomitantly with other 
antiglaucoma agents 


@ No evidence of diminished responsiveness reported in 102 patients 
treated for at least two years 


e Absence of miosis may facilitate visualization of optic disc and 
evaluation of visual fields 


e Usually well tolerated 


e Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


TIMOPTIC " shoud be used with caution in patients with known contrainadications 

to systemic use of beta-adrenergic receptor blocking agents 

Patients who are already receiving a beta-adrenergic blocking agent orally should be 
observed for a po:ential additive effect. 
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In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC " (Timolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 64% (48 of 79) 





Pilocarpine 32% (24 of 76) 





TIMOPTIC " 69% (59 of 85) 





Epinephrine 42% (39 of 92) 





96 of patients with IOP reduced to less than 22 mm Hg (p — 0.01) 
Data are derived from the final visit (week 17) in the multiclinic pilocarpine anc epinephrine 


comparative studies. These include patients who withdrew due to ineffective response or an 
adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC "resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 6.7% (35 of 520) 





Pilocarpine 26.596 (39 of 147) 





Epinephrine 40.3% (52 of 129) 





Data include patients participating in clinical studies lasting 14 to 477 days. ° 


*Dropouts are defined as patients whose IOP could not be reduced to levels — 
below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 


Timootic 


TIMOLOL MALEATE | MSD 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antigiaucoma therapy 





€ Permits prolonged maintenance therapy—no evidence of 
tolerance reported In a clinical study of 102 patients treated for at least 
two years, there was no evidence of diminished responsiveness to TIMOPTIC ” 


e Compatible with other agents Concomitant therapy with pilocarpine and 
other miotics, and/or epinephrine, and/or systemically administered carbonic 
anhydrase inhibitors, such as acetazolamide, can be instituted for the patient who 
needs reduction of IOP greater than provided by one drop of 0.5% TIMOPTIC" 
twice a day. Dosages above one drop of 0.5% TIMOPTIC ™ twice a day generally 
have not been shown to produce further reduction in intraocular pressure. 


€ Helpful in the medical management of a broader range of patients 
In some patients who respond inadequately to maximum available drug therapy, 
the addition of TIMOPTIC " may result in satisfactory management of intraocular 
pressure, thus possibly postponing the need for surgery. 


® Often effective in patients previously difficult to manage...such as 
working patients incapacitated by accommodative spasm produced by miotics, 
older patients with cataracts whose vision is impaired with miotics, patients with 
heavily pigmented irides whose response to pilocarpine is diminished, and aphakic , 
patients who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC " is not 
recommended for use in children at this time. TIMOP"7IC " has not been studied 
" in human pregnancy. The use of TIMOPTIC " in pregnant women requires 

that the anticipated benefits be weighed against the possible hazards. 
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a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 


1 On the first day: continue with the agent(s) already being used and add one drop 
0.25% TIMOPTIC™ in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and continue with 
TIMOPTIC™ in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 
1 Administer one drop 0.2596 TIMOPTIC " in each eye b.i.d.... while continuing with 
the agent(s) already being used. 


2 |f a higher dosage of TIMOPTIC™ is required, substitute one drop 0.596 
TIMOPTIC " in each eye b.i.d....while continuing with the agent(s) already being used. 


How to start patients on TIMOPTIC ": 


Usual starting dosage: 
one drop 0.2596 TIMOPTIC " 
in each eye twice a day. 












If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.25% solution) by changing to one 
drop 0.5% TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.5% TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 

once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


in patients with a history of severe card ac disease, j 
pulse rates should be checked. ° 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this procuct. 
PRECAUTIONS: Shoulc be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure: concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular préssure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtainedte.show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards. 
Use in Children: Since clirical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation Nave 
been reported. Slight reduczion of the resting heart rate (mean redaction 2.9 beats/minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely. 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA Y 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.25% 





° TIMOPTiC Ophthalmic Solution, 0.5% 
. M SD Both are availabie in 5-rril plastic OCUMETER" Ophthalmic Dispenser with a controlled drop tip. — 
MERCK J8TMOI (DC7046004) 
SANE: For more detailed information, consult your MSD Representative or see full Prescribing Information. l 
HME Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. S 





In fact, think more than twice. Because. as the above 

picture illustrates, that’s what the new Kowa 45° 
«m RC-Wgives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30? fundus camera. The 

' only 45? camera to allow color Polaroid 
f. photography, the RC-W also provides fluo- 
i rescein capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 

| and clearly defined. 
The RC-W fluorescein system is complete 
| with built- n Spectrotech interference filters, 
300-watt power supply, electronic flash, 
Ja Fr: motor drive back and data recorder (to in- 
scribe date, exposure number, 0.1 second se- 
= quential time intervals or other written informa- 
tion on film). A regular back and small power 
supply are available where fluorescein is not required. 
So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 
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456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta «Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced @ Broomall, PA 





NOW AVAILABLE WITH OPTIONAL TILT/PIVOT MECHANISM 





The world of ophthalmic surgery in one remarkable volume: 


The Atlas of 





and Related Anatomy 


Here unquestionably is one of the most comprehen- 
sive books on eye surgery in existence: A monu- 
mental resource and reference work with detailed 
descriptions of surgical procedures, invaluable not 
only to the resident but to the accomplished micro- 
surgeon as well. The book is edited by Frederick H 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 


Richard H. Keates, are academicians as well as cliri- 


cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal, vitreous, 


strabismus, lacrimal and lid surgery. Each major sec- 


tion is preceded by a concise review of the relevant 
surgical anatomy —an essential element frequently 
omitted in today's volumes. 


The Atlas of Eye Surgery and Related Anatomy is 


what an atlas should be above all else: Graphic. Its 
pages (approximately 300) are replete with perhaps 
some of the most extraordinary illustrations ever to 
appear in a surgical atlas — over 400 in all. These 
hitherto unpublished anatomic drawings which are 


the result of exhaustive histological research, actually 


advance the siate of the art of ophthalmic illustration 
Unlike line drawings, they combine line techniques 
with airbrushed tonal values. The result is a startling 
new realism whizh provides fresh insights and per- 
spectives 


in view of the Specialized nature of the contents and 
Une exceptional preduction qualities of the Atlas, a 
very limited number ct volumes have been printed. 








Considering these factors, the $88.00 price for this 
9" x 13" case-bound leatherette-cover book is ex- 
tremely modest 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a'stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now. .. return 
the coupon below. 
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Ophthalmology Illustrated 


A Division of Keller Publishing Co. 
PO Box 2566, Columbus, Ohio 43216 


Please send me copies of The Atlas of 
Eye Surgery and Related Anatomy at. $88.00 each, 
postpaid. (In Ohio add 496 sales tax) 
O My check or money order in the amount of 

EE uc s.s enclosed, 
O Bill me. 


Name 
Address 
City 


state Zip Code 


O Resident O Full Time Faculty O Practicing 





~SURGIKOS’ FABRIC 450% 
3 HEAD AND NECK PACK 


MAKES LINEN PACKS 
OBSOLETE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 





" -^BRC 450 handles, drapes and skillfully designed to combine speed and 
conforrs like linen. But it's lighter weight, simplicity of use, with the maximum number 
patient reaoy folding. and pretaped edges of draping options. 
greari- expedite draping. The all-disposable BARRIER Head and 

rssttang. cool, comfortable and soft Neck Pack also gives you the optimum 
Oecause ^'s the first cioth-like fabric combination of procedural performance 
develooed scecifically for surgical packs and cost containment. Contact your 
and ocppare. SURGIKOS representative for a product 
SARRIEl™ Pack components are very demonstration. 
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A fohmonsfohmen COMPANY 
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. . auricle. . . eyelid and scalp. 


proposed area of discussion to: 






Jack R. Anderson, M.D., General Chairman 
1111 Tulane Ave. (Ste. 322) 
New Orleans, LA 70112 





in depth studies 
of the health care 
systems of Britain 
and France... 


how they operate 

and what they mean 
to users and to people 
who work in them. 


These highly readable, comprehen- 
sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
fer an opportunity to examine other 
system's organization, problems, 
and achievements. 

You'll learn how and why the pre- 
sent systems evolved...how they are 
financed...the range and quality of 
services, available...the training and 
distribution of medical personnel 
...and what effects each system has 
had upon the health of the general 
population. 


.. 1968 


THE AMERICAN ACADEMY OF FACIAL PLASTIC 
AND RECONSTRUCTIVE SURGERY 


with participating co-sponsors 
The American Society for Dermatologic Surgery 


and 
The American College of Chemosurgery 
presents the 


THIRD INTERNATIONAL SYMPOSIUM ON PLASTIC AND 
RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK 


April 29-May 4, 1979, New Orleans 


The program will present many of the world's foremost specialists in facial plastic and reconstructive surgery. 


Through formal papers, courses, video tapes, films, and other curriculum media, these distinguished sur- 
geons and physicians will share their knowledge, skills and experience in plastic and reconstructive surgery of 
.. .the nose. . . ear. . . oral cavity, tongue and jaws . . . pharynx, larynx, esophagus and trachea. . . face 


FINAL CALL FOR SCIENTIFIC PAPERS AND INSTRUCTION COURSES 
Please submit for consideration title and a one-page abstract describing your 


Leslie Bernstein, M.D. 
Symposium Program Chairman 
4301 X Street 

Sacramento, California 95817 


DEADLINE DECEMBER 31, 1978 


For Symposium Information and Registration write: 


———— 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA, 535 N. DEAR- 
BORN ST., CHICAGO, ILL. 60610. 
The French Health Care System 
(OP-460) costs $3.50; the British 
Health Care System (OP-461), $7.50. 
The set is $10. Remittance must 
accompany order. 


Prescribing Information r 


A 


4 


OPHTHOCHLOR 
(chloramphenicol ophthalmic 
solution, USP), 0.5% 

e B 
Description ° 
Ophthochior Ophthalmic Solution, 0.5%, is a 
sterile, buffered solution containing 0.5% 
(5 mg/ml) of chloramphenicol Ophthochlor.. - 
contains ro preservatives 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
criginally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have showr 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 


Indications 

Ophthochior (chloramphenicol ophthalmic 2 
solution, USP), 0.5%. is indicated for the treat- 

ment of superficial ocular infections involving i 
the conjunctiva and/or cornea caused by . 
chlorampnenicol-susceptible organisms. Bacte- 
r'ological studies should be performed to 

determine the causative organisms and their 
sensitivity to chloramphenicol. 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components. 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of * 
the possibility of hypersensitivity reactions, 
including 5one marrow hypoplasia. 


Precautions 

The prolonged use of antibiotics may occasion- 

ally result n overgrowth of nonsusceptible * 
organisms, including fungi. If new infections P 
appear during medication, the drug should be 
discontinued and appropriate measures should 

be taken. 'n all except very superficial infections, 

the topica’ use of chloramphenicol should be 
supplemented by appropriate systemic 

medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 

three hours, or more frequently if deemed 4 
advisable 9y the prescribing physician. Admin- 
istration should be continued day and night for 

tne first 48 hours, after which the interval 

between applications may be increased. Treat- 
ment should be continued for at least 48 hours 

after the eye appears normal. 


How Supplied 
N 0071-3395-11 —15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.596, is supplied in plastic 
cropper bottles and contains no preservatives 

Each milliliter contains 5 mg chloramphenicol in 

a boric acid-sodium borate buffer solution. 

Sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. Thi 
product should be stored in a refrigerator until _ 
dispensed. Discard solution within 21 days from W 


cate dispensed WA 
PARKE-DAVIS s 
PARKE-DAVIS f 


Division of Warner-Lambert Company 
Morris Plains, NJ 07950 PD-JA.2461-1 (67M 7 


^ 


m^ In infectious 
conjunctivitis or keratitis' 





- OPHTHOCHLOR. 15m! 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





$ 
e Effective ochthalmic antibiotic with a broad 
spec'rum cf activity 
* A ste “ile aL ffered solution...isotonic with 
lacrimal ñ ud 
e Plastic sgueeze bottle for ease of 
acminis-a3or 


Ophthechior is preservative-free. Therefore, 

the ciscemfert often associated with preser- 

vatives wT mot 5e a problem. 

Proiorgec or recuent intermittent use of topical chlor- 
amp^ren«co! -nc.ld de avoided because of the possibility of 
""  hyoerseast eitwreactions, including bone marrow 

hypoplasia. 

Also. ava lase: Chicromycetin" Ophthalmic Ointment, 1% 
rE (ehlcramphenicol ophthalmic ointment, USP) 


i When caussc »y ch oramphenicol-susceptible organisms 


: Piese see arescribing information on preceding page. 
^ mA DWE RALIS 


FIFTY-SECOND ANNUAL 


NEW YORK EYE AND EAR INFIRMARY 


CLINICAL CONFERENCE 
MAY 17 and 18, 1979 


MARRIOTT'S ESSEX HOUSE 


NEW YORK CITY 
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“ANTERIOR SEGMENT 
SURGERY” NEW TECHNIQUES 


CONTROVERSIES 
COMPLICATIONS 


SPEAKERS 
CHARLES R. BEYRER, M.D. 


ROBERT J. BROCKHURST, M.D. 


JAMES E. BURRIS, M.D. 
JORGE N. BUXTON, M.D. 
FRANCIS E. CANGEMI, M.D. 
C. FRANK CHAMBERS, M.D. 
NORMAN C. CHARLES, M.D. 
JOHN S. CRAWFORD, M. 
ROBERT C. DREWS, M.D. 
TIBOR G. FARKAS, M.D. 
JOHN R. FINLAY, M.D. 
LOUIS J. GIRARD, M.D. 
G. PETER HALBERG, M.D. 
MARK E. HAMMER, M.D. 
K. BUOL HESLIN, M.D. 
DAVID A. HILES, M.D. 
GERALD B. KARA, M.D. 
CHARLES D. KELMAN, M.D. 
JOSEPH H. KRUG, M.D. 
GERARD R. LABAY, M.D. 
ALFRED LACHTERMAN, M.D. 


D. 


MORTON L. ROSENTHAL, M.D. 


JOHN H. SHEETS, M.D. 
JOHN T. SIMONTON, M.D. 
HAMPSON A. SISLER, M.D. 


RICHARD C. TROUTMAN, M.D. 


ROBERT C. WELSH, M.D. 
OTHERS TO BE ANNOUNCED 
AMA-CME Credits, Category 1: 16 


Actual Size 


Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 6 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Climitex infusion manifold, 
! which provides controlled infusion 
^ flow, drip or steady stream. 
Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Registration fee: $150.00 (Luncheons and Dinner 
included—with spouse, (Dinner) $175.00. Residents: 
$50.00 (Luncheons and Dinner included—with 
spouse (Dinner) $75.00. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian 
183 Newbury St. 


For registration and further information, please Danvers. MA 01923 


write: 


Jane Stark, Conference Registrar Name 


New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 th 
oS ————— o5 Zip —————— 


O PLEASE SEND MORE INFORMATION. 


Address ce 



















PE DIATR IC OPH THALMO 


is meant : to focus on some of the current É ph 
n pediatric ophthalmology. The course will be divide 
ons each one of w hich will concentrate on a subspecialty int 
Pediatric ophthalmology. The session topics. will ; 








fi roplasia and retinal disease in children. : E age 
1 glaucoma E 






o-ophthalmology 
d plastic surgery 






è course i is to — the pM with the data nec scary 


will bé held at the Plaza Square Ballroom, Hyatt Hotel on Union Square i in San 
ie fee is. $225.00. For further information please contact: Extended Programs it : 
ation, Room 569- U, en of California, San Francisco, California 94143 0 or 
6-4251. aa: l- . 
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How Can You Help to Improve : 
Your Community's Emergency Preparedness ?. 


f 


Consult these AMA Emergency Medical Care publications. 





What happens when a medical emergency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA's Department of 
Emergency Medical Services focus on setting up 
effective emergency care programs...in an entire 
hospital. ..in the hospital's emergency department... 
in an airport. ..within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community’s particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, 535 N. Dearborn St., Chicago, 
IL 60610. Please specify title, OP number, and 
include payment with your order. 


PUBLICATIONS 


Emergency Capabilities 


Hospital 


Categorization of 
(OP-387) $.55 
The Commission on Emergency Medical Services of the 
AMA sets forth recommended guidelines for four cate- 
gories of hospital emergency services for adults, chil- 
dren and infants, including newborns, that could function 
in community systems of emergency medical capa- 
bilities. 


Emergency Department--Handbook for Medical Staff 
(OP-131 $2.00 

How can the emergency department be an effective 
area for medical education? What are its legal implica- 
tions? These and other related topics are explored in 
this manual which helps to establish workable solutions 
to problems in the emergency department. (Available 
November 1976) 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75 

In an effort to upgrade emergency medical care and 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical Services 
provides guidelines which deal with the establishment 
of community councils on emergency medical services 
and the various stages of developing good emergency 
medical services. 


Airport Emergency Medical Services 
(OP-085) $.85 


This new guide outlines the major functions of an emer- 


gency medical services plan, plus the key elements in . 


providing such services, which should be common to all 
airports. Includes illustrations and appendices. 


14 
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Now your patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is - 


scientifically accurate. 


Model 101 offers continuous, precise luminance - 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from - 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient | 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, - 
and interval minimize set up time. To retest a 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
autornatically. 


Model 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a specific region or function. 


: : r ee eo noni E a 100 
E = | : |] Please send me your Fieldmaster® Catalo J. 
L] Please have your representative contact me. 























SYNEMED, INC ae Se | 
1275 Fourth St., Berkeley, C 2 710 eas 5330 Né NI ES 
ourt b jer eley, CA 94 - City State - | Zip. 
Represented exciusively in Canada by AOCO LIMITED. 
Tel. No. 
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The Stereo System 
from Kowa 


KOWA’S HAND-HELD FUNDUS CAMERAS 
WITH STEREO LENS ATTACHMENT AND 
SLIDE VIEWER. 


e Clip-on stereo lens can be 
used with either Kowa RC-2 
or RC-3 single lens reflex 
fundus cameras. 





e Single slide for best separa- 
tion and optimum 3D view., 


e Stereo viewer provides ex- 
cellent 3D image of optic disc 


cupping. 


e2x magnification can be 

viewed directly through lens 

. no special extensions 
necessary. 


e Patient numbering device 
superimposes information di- 
rectly on film. 


e Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 


e Hand-held flexibility ideal for 
post-op or pediatric use. 


e Kowa joystick also available. 





Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kawa) Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


KC Kee 


..with the future in sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
€ f Philadelphia » New York + Boston + Los Angeles * Chicago * Houston * Atlanta : Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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Ins Chafe- T»e direct cause 
has yet to De defined, the 
effect has Deen reported. In 
those instances not 
meccaly manageable, 
micro-hyDhera. intermittant 
eievated pressure and uveitis 
have been the cause of lens 
removal. 


Ine resporse from those 
physicians Seperiencing 
complications has been rapid 
and mftorrstwe. The major 


Figure 1 re@resemts the 
mods 91 AC¥50 which 
alows fora nstant vault 
of Smm 


Figure 
industry mær of those plano 
convex lenses manufactured 
to date. [he vaults range 


represents the 


243mm 
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point raised was the 
proximity of the posterior 
Surface of the lens to the iris 
The second being the edge 
finish. It was also noted, that 
even in those lenses with 
what appeared to be good 
edge finish, the above 
mentioned phenomenon stil 
presented itself 


As an added note, the area 
of the lens used to charge 
the diagonal length 
dimension entered into the 
aesign considerations, as 
most manufacturers routinely 
extend the footplate length 
thus adding to the iris 
contact area. By using the 
strut area to increase or 
decrease the lens length, a 
constant iris touch area is 
maintained as well as a 
minimum of .5 millimeters 


vault. Even with a vault 


apex of the front sı 

easily achieved 

Quality control inspection or 
the Optical Comparitor 
(above photograph) insures 
that footplates are | 


flat 


By applying the 


polish techniques used on 


A 4 


same optica 
tne lens surface to that of 
the edge (in addition to 
increasing the distance 


between tn + posterior S de of 
the lens and the iris face) we 
feel that we ha ve res 

in full to those 
recommendations on 


' » 


Chamber lens desigr 


lolab j c 

Dy Physicians Dispensi 

Corporation. Please call 

immediate 
60 

California 
800 472-7770 
Telephone /14 599-8347 
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The Precision Optics People 





A"NEW" Company 130 yrs. 
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Gil Ayron — San Francisco Jack Dull—St. Louis Bill George —Chicago 


JEDINED | 


INSTRUMENT COMPANY 
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Tom Morgan —Los Angeles Dick Lowrance — Atlanta Byron Lowrance — Detroit 





Incorporated to offer individual services, we represent over 130 
years of surgical instrument and equipment experience in your 
specialty. 

High quality Martin surgical instruments and equipment offered 
by over 50 of your favorite manufacturers are available. 


Ask us about your requirements. If we don't have them, we will 
be pleased to refer you to the best source of supply. 


JEDMED INSTRUMENT COMPANY 
1430 Hanley Industrial Ct. « St. Louis, Mo. 63144 * (314) 968-0822 








|: Sere Hotel, Las Vegas, A Nevad : 
18 Hauts CME Credits—AMA Category. l 


LE CONRAD. BERENS LECTURE DISTINGUISHED VISITING | LEC 
-Jorge N: Buxton, M.D. Jose |. Barraquer, M.D. 

t SHOIN Visual Rehabilitation Present Status of Keratophakia for th 
| Correction of Hyperopia and Aphaki 


THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
Practical Approach for the Average Clinical Practice 


PRACTICE MANAGEMENT SEMINAR 


Herschel! H. Boyd, M.D., Chairman 


j its Mid-Winter National Meeting, CLAO offers this optional Practice AE ES 


n Thursday, January 11, 1979, from 9:00 a.m. to 5:00 p.m. Thereis - 
ation fee for this Seminar. 


OPENING REMARKS 


Herbert E. Kaufman, M.D., F. A. c. s. 
CLAO President OS 

ios H. H. Boyd, MD. n 
Chairman, Pra ctice Management Sem inar ss 


Philip C. Hessburg, M.D. | 

Arthur S. Rathkey, M.D. 
Herve M. Byron, M.D. 

Herschell H. Boyd, M.D. 


| Questions from Audiehce 


| Symposium: OFFICE. MANAGEMENT 
od Elliott Blaydes, M.D., Moderator 


Use ofa Large: Staff . CETERO ESCORT ee ere TERM PIENE, J. Elliott Blaydes, M.D. 
t Useful Aid eee. Herve M. Byron, M.D. 
nae Thomas R. Mazzocco, M.D. 


d a | Business Manager SOME TE died ak ang edt i tke PEE gS J. Elliott Blaydes, M.D. . 


j isef ul Ai d E e Paul R. Honan, M. D. D 
LO Melvin |. Freeman, M. D. 


Questions fon Audience | ais 









Symposium: DISPENSING CONTACT LENSES 
Harold A. Stein, M.D., Moderator 


My Best System ...... EEE ae ETETE EE ee ee VADE Lais Robert H. Hales, M.D. 
Efficient Aids ........... eee T Harold A. Stein, M.D. 
Practice Limited to Contacts A E A TEETE "— .dóweph A. Baldone, M.D. 
Office Techniques....... eee ————Ó ere ee .. Jack Hartstein, M.D. 
Hard or Soft....... Mops Gente aa ee vere nT ee asser Herschell H. Boyd, M.D. 

TS s» Elliott men M.D. 


Film "Con-tac-ties" |... soo eene VETT va AERE 
Questions from Audie iC 














Dispensing of Glasses . RENE "HD tnis inem isis Hugh Minor, M. 








Conservative Areas i... erent eese EE iue v vui -Herschell H. Boyd, M. 


a -CONTACT LENS 
_ Jack Hartstel d 







: Mellon BI RIAL SAFET D Momwato 
— F. Novak, M.D Arthur H. Rom M. Y^ Robert J. Crossen, M.D., and 





A Practical Aoo d r for the Averag ci Clinical | Practice 


SPORTS AND CONTACT LENSES 
Richard H. pee Me | 





: P" . DISTINGUISHED VISITING LECTURER 
 —  Josel. Barraquer, M. D. 
Present Status of f Keratophakia for the Correction of | DN OA and Pora 


Education Materials ..... p» ick condos see em MM Dean M Rockey, M.D. 


D 

| D 

Business of Farming . PO cer x E TU ; Francis C. Hertzog, Jr., V.D. 
D 


























CONTACT LENS COURSES-Section | 


(Pre-registrants may select courses by mail) 


Review of Hard & Soft Lens Technology 
M uds Director—Joseph W. Soper 

Edward Shaw, M.D. Instructors—Kenneth W. Swanson, Frank B. Sane 
and Jack W, Moore 










Therapeutics & Cosmetic Scleral Contact Lenses 


d Director —Herbert. L. Gould, M.D. 
t Your Patient Instructors-—John W. Espy, M.D. and Leroy G. Meshe 





= . Contact Lens Fitting in Infants and Chitdren 
oblem Case | — . Director—4aroid P. Koller, M.D. : 
Inatructors——Anthony Caputo, M.D., Jerry. Maida, M. D: 
J. Matthew Robinoweiz M.D. ai 





Modification of Hard Contact ERA 
Director— Marvin A. Garland, M.D. 
instructore-~Paut. Honan, M.D. and Vic Brown 


CONTACT LENS COURSES-Section I! 


(Pre-registrants. may select courses by mail) 


Specialized Techniques of Lens TI 
Director —Joseph W. Soper | EK 
TEMIUSTOLB-c MIA C. Tannehili: Vernon R: 










amb and v William. McGuire 










instructors Carolyn Schlossman, Norman Schmid, Sr., and Ronald Akas MD. > 


D. Walter Stark, M.D., and Clinical Aspects of Fitting: the. Hydrocurve Lens 
X Director—James S. Russell, M.D. 

of Vault Theory of Fitting, Instructor—Gerald Feldman, Ph.D. 

: B Extended Contac: Lens Wear 









: M Director— Anthony B. Nesburn, M.D. 
nisy Gordon, Ph.D., Paul Bingham Instructors—Dwight H. Cavanagh, M.D., Steven Kelly, M.D., and 
Roger Langston, M, D. 
- Astigmatism Correction with Hard & Soft Contact Lenses 
D., Jorge N. Buston, M.D., Director —Paul Honan, M.D. 
| Deimar R. Caldwell, M.D. Instructors—Whitney Sampson, M.D. 














INTRAOCULAR LENS PRESENT ATI ONS Ex 
Jorge N. Buxton, M.D., Presiding 


E A. Baldone, M. D. Moderator 











of High Corneal Cylinders by the | ! m 
de ic Mou QUE eee mee nens nore i s a JOSER A. Baldone, M.D. 





eeemeeteeceeisrices Barry A, Maltzman, M.D. 
p M.D., Harold A. Stein, M. D., Mr. James Tannehill, 
Dr. -Enllippe Baronet 













"Symposium: ASTIGMATISM - SURGICAL CORRECTION 
"Herbert E. Kaufman, M. P Moderator 


ree Miles Friedlander, M.D. 
Tm . Randall Olson, M.D. 









THE FUTURE WAS YESTERDAY 
Lawrence A. Winograd, M.D.. 


Sunday, Jan pea 14 
 Symposh m INSTRUMEN TS FO "e RINTRAOGULAR LENS SURGERY 


ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 


Symposium: PITFALLS IN LENS IMPLANTATION 
.. Harold A. Stein, M.D. , Moderator | 
Errors in Patient Selection ............ "Pt eee. Harold A. Stein, 


M.D 
Pitfalls at the Time of Surgery i.. gracoa racer EN HT Richard Kratz, M.D 
Pitfalls in the Immediate Post-op Period . DITE s rbd T uidi ee. Marvin Kwitko, M.D. 
Pitfalls in the Late- Post-op Period ........ IP NCC ERE M RT CIUS m .. Herve Byron, M.D 
Guiding the Resident in Lens Implantation . . dades sce a een ixi ed Leeds Katzin, M.D 


mussten and Answer Period 












Symposium: a IRGICAL KERATOMETRY 
an, M.D D., Moderator 


E Herbert E. Ka | | 
Participants: Cliff Terr Richard. C. ‘Troutman, M.D. 
ssential to the - 


Qualitative Microsurgical Keratometry 


Mode ande of Corneal. Dynamics = ne PTET ated Richard C. Troutman, M.D. 


R VARIOUS IMPLANTS (Movies) 


Symposium: SURGICAL TECHN Q siti E r 

















ERs . Ned Snyder, M.D 

ue with the Copelan o n T TTE MW Viliam Ù J. McReynolds. M.D 
Medallion Lens in Aseociatio 1 with Intracap la Cataract Extraction . . Manus C. Kraff, M.D 
2-Loop Binkhorst Lens ........0. 20.0650 0s peel : .. -Richard Kratz, M.D 
4-Loop Binkhorst Lens ................00 secre ees p. — — .... Henry Hirschman, M.D 
Federov Sputnik Lens and the Platinum Clip t Lens Wo uns bits ibo . Marvin L. Kwitko, M.D. 
Primary Implants of the Choyce Lens ..........ssssee eene — . Jerald L. Tennant, M.D 
Secondary implantation ot the Azar Tripod . sa m epee ones ..... Robert Azar, M.M.D 
Shearing Lens ...... Merb wel eS FORME dE s M eene o Steven P. Shearing, M.D 
D 


Suturing Techniques bruts dioit ERE PROPER Dp . C. William Simcoe, M. 
2 ‘Panel Diecussion 





Symposium: INTRAOCULAR LENS REMOVAL 
Henry Hirschman, M.D., Moderator 
Other Participants to be Announced 


r ; Sympesium. SECONDARY LENS IMPLANTATION 
2 R -Jerald L. Tennant, M.D., Moderator 
Other Participants to be Announced 

































dA. ‘Stein, M. D., Program Director 
latt, M.D., Assistant Program Director EF 
'ook and Mrs. Maija Kaufman, Program Coordinato 


Care and Handling of Soft Lense 
insertion and Removal pal 3 
| Selecting the Right Lens — 
n and Evaluation - Assessing the Fit 
itients Soft Lens Problems and Solutions 
nt Me Inventory vs. Per Case Method 
Office Practice Management 















ical Education sosina meets the criteria for 16 hours credit Cate 
: of the American Medical Association : 









G. Peter Halberg, M.D., F.A.C.S. Jack Hartstein, M.D. 
Meeting Secretary President, CLAO 





— and intraocular lenses accepted. Please send abstracts to: Oliver bus 
, Executive Vice President, CLAO, 2620 Jena Street, New Orleans, Louisiana clo 














834. 00 per d (single or double occupancy) has been arranged with the Sahara Hotel. For room 
| reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 


^ - bal - —— -- - nay - Lad ^" ^" Loud ~- - EJ - - Ed a: - bad baad = - -—-— - -— m -— w — -— -- = iet wa - — ~~ w ~ om Ld — - ae "— 


-REGI TRATION — CLAO MID-WINTER NATIONAL MEETING 


LJ Physician Member of CLAO ($200. 00) d 
g Physician Non-Member ($250.00) 


Cl Resident Physician in Ophthalmology 
($150. 00) 


L1 Technician Employed by 
Ophthalmologist. Must be identified - 
by letter from the employing 
ophthalmologist ($175.00) 


C All Other ($275.00) 











Cos pel Rudd Seminar will be. con- 
 rrurecen January 11, 1979. There is no Please make | 
tee for the Practice Management Seminar. = check payable to: CLAO Mid- Winter Saa 
ton fee for the Scientific Session | isthetotal. ` 

essions. and forward to: Paul R. Honan, M.D. 


tor the Scientific Session will take place on i L um m 
, Janua 10 from 6:00 p.m. to 8:30 p.m. E S 
y 11 from 8:00 a.m. to 5:30 p.m. Ed _bepancny | Indiana 460! 






















RETINA 
LABORATORY SPECIALIST 


Academic Responsibilities 

Holding regularly scheduled conferences for faculty, 
residents, and medical students on the subjects of 
retinal angiography, retinal electrophysiology, color 
vision testing, and the theoretical and clinical corre- 
jations observed among these testing modalities. 
Regular involvement in clinical research — is 
. expected, 
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OPHTHALMOLOGY 


DEXON” polyglycolic acid suture i 


* 


Complete Product Information "M 


DESCRIPTION DEXON polyglycolic acid 
Su:ure, Synthetic, Absorbakle, USP is a homo- 
polymer of glycolic acid. The sutures are sterije 
inert, noncollagenous, nonantigenic, nonpyro- — 
genic, flexible, and braidec. They are colored 

green to enhance visibility in tissue and are also 
available undyed, with a natural beige color They — — 
are uniform in size and tensile strength, but are 

smaller in diameter than other Absorbabie Surgical .. 
Sutures of equivalent tensile strength. _ 




























































Candidate should nave Board certifica- 
tion or equivalent (fellowship in a royal 
college of surgeons). Should also have a 
rich and fruitful background in ophthal- 
mology clinic research. 

Applicant should have an excellent - 
track record in teaching and research 
proving his/her capabilities to conduct, - 
supervise, and stimulate research activi- 
ties in a large department. 

The University of lowa, lowa City, lowa | 
52242 is an Equal Opportunity Em- 
ployer. i : 










Service Responsibilities 
The performance of fluorescein retinal angiography, 
electroretinography, electro-oculography, color vision - 
testing, visual evoked response testing, and ocular 
echography for the purpose of biometry; the interpre- 
tation of data gathered by such techniques and the 
preparation of reports for referring physicians. 














Administrative Responsibilities 

. Operation of a large, busy retinal function laboratory 
including the purchase of major equipment, supplies, 
maintenance services, and the development of 
records. 














Qualifications 
Extensive experience with such techniques and appro- 
priate past investigative activity to qualify forappoint. 
ment at the level of Assistant Professor of Ophthalmo- 
logy. 





Send applications to: F. C. Blodi, M.D. |- 
-  . Department of 
Ophthalmology 
University of lowa 
Hospitals 
lowa City, lowa 
52242 


| has been shown that at two weeks post- 
| implantation approximately 55% of ihe original 
| | tensile visioni of DEXON remains, while at 
| three weeks approximately 20% of its original 
| strength is retained. 
.] INDICATIONS DEXON sutures are indicated 
| whenever absorbable sutures and ligatures are 
| | employed. 
- 1. CONTRAINDICATIONS DEXON is contra-e 
| indicated where extended approximation of 
| tissues under strain must be maintained. 













Address ali inquiries 
to Joel G. Sacks, M.D., 
Professor and Director, 
Department of Ophthalmology, 
University of Cincinnati College 
of Medicine, 

231 Bethesda Avenue, 
Cincinnati, Ohio 45267. . 
The University of Cincinnati is 
an equal opportunity employer 




























| ARNINGS The safe use cf this suture in car- 
— i m = | dicvascular and neural surgery has not been 
ere ON APP T | established. 
DA | Under certain circumstances, notably ortho- 94 
pedic procedures, immobilization by external ~~ 
| support may be employed st the discretion of 
the surgeon. 
Do not resterilize. Discard opened, unused 
sutures. 
PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. EET 
Knots with DEXON polyglycolic acid Suture 
must be properly placed to be secure. Therefore, 
place first throw in precise pasition for final knot, 
using a double loop; tie second throw square us- 
ing horizontal tension; additional throws may be 
used as. desired. 
Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may .. 
cause localized topical irritation and the exposed — 
























FELLOWSHIPS | 
of the | 


| New York Medical College - 
. Westchester County Medical Center 


Pre/Post-op care 
Surgical Assistance 

Liability Insurance 
Staff Appointment 
Artificial Eye Lab 

.. Clinic Responsibility 

: Limited Funding 

- Applications 1979 & 1980: 

. Michael W. Dunn, M.D. 

- Prof. & Chairman Ophth. 

- New York Medical College 

1249 Fifth Avenue 

‘New York, NY 10029 

Inquiry: 

Ms. P. Tamkin 

c/o P. Guibor, M.D. 

630 Park Avenue 

New York, NY 10021 

. (212) 734-1010 





-CHIEF OF OPHTHALMOLOGY, 


-VETERANS ADMINISTRATION 
HOSPITAL 


| . Head of department of Veterans Adminis- 


| al located adjacent to the Eye & 
— Ear Hospital of Pittsburgh. The clinical facili- 
ties are spacious and modern, there is gene- 
rous research space gotential and private 
. practice opportunities are available at the Eye 
& Ear Hospital. Possibiity of additional staff. 
Require Board certification, fellowship train- r 
ing or its equivalent. Ophthalmologist with | | portion of suture may be snipped off after five to” 
subspecialty training or interests in electro- - | | seven days as indicated. 
| | physiology, electron microscopy, uveitis, or | | ADVERSE REACTIONS Those reactions that 
| | other interests sought. University appoint | | qure ee A $E Me ee Here d 
ment and salary commensurate with training separation and bleeding, and accumulation. of 
and contributions. | fluid around subcuticular stitches. 
BENE I DOSAGE AND ADMINISTRATION Use as 
te, Git | au ann lloenired. | 
ee asada eae ʻi | HOW SUPPLIED DEXON sutures are available 
MAIRMAN | | in sizes 2 through 7-0 dyed égreen) and undyed 
DEPARTMENT OF (natural), supplied in a variety of cut lengths or 
OPHTHALMOLOGY on ligating reels, non-needled or affixed to the 
UNIVERSITY OF PITTSBURGH | various Davis & Geck ATRAUM ATIC$ needles 


in one and three dozen packages. REV. 4/76 
SCHOOL OF MEDICINE | " 
EYE AND EAR HOSPITAL 


230 LOTHROP STREET 
PITTSBURGH, PA 15213 
(412) 647-2205 
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DAVIS+GECK 


American Cyanamid Comoany & 3 
Peor River N Y 49965 





4 


ec 


' 
m 


DAVIS+GECK 


The clear choice... 
DEXON polyglycolic acid suture. 


Taere is clearly only one 
Choice tor ophthalmic 
s.rgery todev—DEXON 
Suture-Greer. DEXON 
elimmates n«arly all the 
prolherms =reountered with 
Ot^e- suttumes such as 
catgut, si]E, and nylon. 

Tissue mea-tion is mini- 
mat. Compar=d to catgut, 
there is less cranuloma 
formatien’ and less 
irflamrmrston '? Patients are 
more cem o--able; feel 
less scretchy~* DEXON 
is &ronger than catgut, 
toc.— Kr a»scrbs uni- 
formiy anc predictably,'* 


np ob Oh ee 


allowing healing to pro- 
gress uneventfully.*’ 

The absorbability of 
DEXON also eliminates 
some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal,” suture 
leaks,” and late suture 
extrusion or foreign body 
reaction.’ 

DEXON is easy to 
handle*'” and has excellent 
knot security.”® And its 
visibility is greatly enhanced 
by the green color.’ 

Available in green or 
beige on a full range of fine 


DG 


DAVIS*GECK 


American Cyanamid Company 
Pearl River NY 40965 





DAVIS GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eye, has already 
been proven extensively in 
cataract, strabismus, and 
oculoplastic surgery. 


References; 1. Stein HA. Canad E 
Ophthal 9:432, 1974. 2. Merritt JC, 
Chapman L, Rabb M. Arch Ophthal 
91:439, 1974. 3. White RH. Jr. 
Parks MM. Tr Am Acad Opath & 
Otol 78:632, 1974. 4. Williamson DE. 
Ann Ophthal 8:133, 1976. 5. Sugar 
HS, Lorfel R, Summer D. Am J 
Ophthal 77:178, 1974. 6. Sherman 
SE. Ann Ophtha! 7:579, 1975. 

7. Furgiuele FP. Ann Ophthal 6:1219, 
1974. 8. Sugar HS. Ann Ophthal 
7:125, 1975. 


*See next page for com- 
plete product inforrration. 
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THE DEPARTMENT OF OPHTHALMOLOGY f E 
AND | 
. THE PAGE AND WILLIAM BLACK "E 
J POST-GRADUATE SCHOOL OF MEDICINE | 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


OPHTHALMIC BASIC AND CLINICAL REVIEW 


-Under the Direction of EDWARD L. RAAB, M.D., ALAN SUGAR, M.D.; OSCAR A. CANDIA, M.D., DENNIS V. FREILICH, M.D., * 
ALAN FRIEDMAN, M.D., WILLIAM S. LESKO, M.D., JOEL S. MINDEL, M.D., PH.D., STEVEN M. PODOS, M.D., ROBERT H. o 
RITCH, M.D., ARAN SAFIR, M.D., MORTON H. SEELENFREUND, M.D., MURRAY A. WOLKSTEIN, M.D., MICHAEL E. 

" YABLONSKI, M.D., KEITH M. ZINN, M.D. dE d T A i 

Guest Faculty: MYLES M. BEHRENS, M.D., New York City and PAUL HENKIND, M.D., New York City 


JANUARY 8-12, 1979 Monday th rough Friday 9:00 AM to 5:00 PM (5 Sessions) 


.A 35 hour course designed to summarize the core and new information important to the recently trained and 
practicing ophthalmologist. Topics to be covered are: Physiology and Biochemistry, Optics and Refraction, 












Electrophysiology; Pharmacology and Therapeutics, Pathology; Cornea and External Disease, Glaucoma and 


-Genetic Disease; Pediatric Op hthalmology and. Motility, Medical Ophthalmology: ‘Neuro-Ophthalmology, | . 3 
-Retinal Disorders. E NA 4 E | ja : ad 











| As an organization accredited for continuing medical education, The Page and William Black Post-Graduate School of 

^ Medicine of the Mount Sinai School of Medicine (CUN Y) certifies that this continuing medical education offering meets the 
criteria for 35 credit hours in Category ! of the Physician's Recognition Award of the American Medical Association, 
provided it is used and completed as designed. “= pos 


E | Apply To: Director, The Page and William Black Post-Graduate School. of Medicine, Mount Sinai School of 
| Medicine, One Gu stave L. Levy Place, New York, New York 10029. Tel.: (212) 650-6737. e 




























— GLAUCOMA SYMPOS 


DECEMBER 7, 8, 9, 19 
sponsored by |. 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTH FLORIDA 


TAMPA, FLORIDA 33612 


Douglas R. Anderson, Miami 
Stephen M. Drance, Vancouver 
— Joseph S. Haas, Chicago 
jonathan Herschler, Miami 
Allan E. Kolker, St. Louis 
William E. Layden, Tampa 
... Samuel D. McPherson, Jr., Durham 
Robert N. Shaffer, San Francisco 
Richard J. Simmons, Boston. - 
George L. Spaeth, Philadelphia 





Fifth International Congress — 
RETINAL DISEASE AND THERAPY 
October 4, 5, 6, 1979 



















- Sponsored by The Department i cn 
. University of lowa College of Medicine — 
lowa City, lowa 




















A Congress of distinguished 
research scientists and clinicians 
To present current knowledge in anatomy, 
physiology and pathology of the retina 
7 | and the vitreous 
~~ Ag it applies to the diagnosis and therapy 
of choroidal, retinal and vitreal disease 










For Information: 
William E. Layden, M.D. 
Box 21 MDC 
USF Medical Center 
Tampa, Florida 33612 


. Registration fee $175.00 
($50.00 Residents and Fellows? 
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- — Watch for future announcements! 
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... WITH WEEKLY ENZYME CLEANING. SOF LENS® 
Enzymatic Contact Lens Cleaner is the only cleaner 
that prevents "proteinosis". the buildup of protein 
deposits on SOFLENS* (polymacon) Contact Lenses. 


VISIBLE OR INVISIBLE, protein deposition can cause 
annoying or serious problems for you and yout patients. 
Decreased visual acuity, discomfort, shortened wear- 
ing periods, conjunctivitis, damaged lenses. 


PREVENT DEPOSIT PROBLEMS. Insist on SOFLENS® 
Enzymatic Contact Lens Cleaner...once a week, every 
week...to maintain new-fit vision and comfort. No 
deposits, no returns. Happier wearers, longer lens life. 
(And vou save valuable office time too.) 


SOFLENS 2.1: ex 


It's like getting a brand new pair of lenses...every week! 


AIleRGAN Pharmaceuticals, Irvine, California 


SOFLENS* is the trademark of Bausch & Lomb, Inc. 
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PLASTIC - | 
:CTION COURSE 






"(25 | HRS. ISSEC Eero 
May 20-22, 1979 











OBJECTIVES: . 
A unique and practical surgical tue i 
presented by multiple disci 
management of FACIA 
SPASM, featuring FAR: 
SURGERY. | 







Deposium to provide the practicing 
e bbs an Omer oo ee 



























SIPA T's CADAVER 





FACULTY: in a | 
L. Bergmann, M. D. M. May, M. D. 


J. Conley, M. D. A. Messina, M.D. 
M. Dunn, M. D. . $; Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 

P. Guibor M. D. D. Wolfley, M. D. 


J. Hagedoorn, Ph.D. D. Zorub, M. D. 
P. Janetta, M. D. 











SUBJECTS: 
Facial Nerve Testing, Dynamic-Static Technique: Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook- -up 


Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 








 Biepharoptosis, Trauma 
or, Lacrimal Surgery, Orbital 
n, £ctropion, Orbital 


LARES" wl WU mm o Ard RU deny A AA HO Wa eterne N OO REHASH awe hh EERE SORE EEE EERE EERO ENERO OHM EOE OER oM o ommo mel 










ith registration fee: Ms. Paula Tamkin, Registrar 
i c/o Dr. P. Guibor, 630 Park Avenue 
New O N. Y. 10021 (212) 734-1010 












May 16-19,1979 : May 20-22, 1979 





P-ASTIC REGISTRATION FORM Vil NERVE REGISTRATION FORM 
Registration $500. Registration $400 





ok b : ~ Speci alty: | Ophth—ENT—Plastic—Neurosurgery 
= circle one) (circle one) 


ON. Y. Medical College ^. Make check payable: N.Y. Medical College VII. e ds 
oc LASTIC COURSE _ NERVE COURSE = 









ama: impact of accommodative esotropia on a 
child need not necessarily be followed by the 
>» SLrgery or the inconvenience and problems 
with wearing and caring for prescription 
iently used in the diagnosis of the 
cent that can be used to correct 
actor without inconvenience to 





































One drop of PHOSPHOLINE IODIDE 
lazily in each eye prior to retiring, for 
geks, will help to determine if there is an 

æ basis fcr the esotropia. 


it...Ifthereisasignificantaccommodative 
the continued use of PHOSPHOLINE 

often sufficient to correct the problem, 
drug is well tolerated. PHOSPHOLINE 
y altering the accommodative conver- 
nodation relationship in a favorable way, 
cn is obtained with less accommodative 
can frequently be reestablished. 
es are necessary, PHOSPHOLINE 
rit the use of single vision lenses in- 


. postoperative use of 


IODID = may help correct a residual 


ssary, 

















BRIEF SUMMARY —— à 

(For fuil prescribing information. see package circular) 
PHOSPHOLINE IODIDE* | 
tECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION 
PHOSPHOLINE IODIDE is a lo ng-acting cholinesterase inhib: 
torfortopicaluse. ^ ^ "i 
Indications: Glaucorna-- Chronic GDen-angle glaucoma, 





Subacute or chronic angle-closure glauccma after iridecto 
where surgery is refused or contraindicated, Certain: nor: 
secondary types of glaucoma esper ially glaucoma follaw ng 
cataract surgery. A DEL 

Accommodative esotropia —Concomitant esotropias with a 
significant accommodative component. SES. a 
Contraindications: 1. Activo uvealirtiamma 

2. Most cases of angle-closure g 
of increasing angle block  . 

3. Hypersensitivity to tne active č 
Warnings: 1. Lise in Pregnancy: 
medications during pregnancy ha 
nas the absence of adverse effects 
tion of the neonate. ; 

2. Succinylcholine should be ad 
caution, if at all. prior to or during genera 
receiving anticholinesterase medication: 
respiratory or cardiovascular collapse. s 

3. Caution should be observed in treating glaucoma 
PHOSPHOLINE IODIDE in patients who are at the Sar 
undergoing treatment with systemic anticholinesterase riy 
tions for myasthenia gravis, because of possible adverse 
effects. 
Precautions: ! Gonioscopy is recommended prior to ini i 
of therapy. MED. 

2. Where there is a quiescent uveitis or a history of this con 
tion, anticholinesterase therapy should be evoided or used. 
Cautiously because of the intense and persistent miosis and. 
Ciliary Muscle contraction that may occur. & 

3. While systemic effects are inf reauent, proper use of the d 
requires digital compression ol the nasolac"imal ducts fora 
minute or two following instillation tc minimize drainage into 
nasal chamber with is extensive absorption area. The hands 

should be washed immediately tollowing instillation. 

4. Temporary discontinuance of medication is necessary if 
salvation, urinary incontinence, diarrhea, profuse sweating. ^ 

Muscle weakness, respiratory diff culties, orcardiac irregularities 

OCCUF. » S epu ur 

5. Patients receiving PHOSPHOLINE IOLIDE whoareéx- io o. 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners. farmers, workers in pants = 
manufacturing or formulating such products, etc. } should be .. - 
warned of the additive systemic effects possible from absorption ^ 
of the pesticide through the respiratory tract or skin. During. — 
periods of exposure to such pesticides, the wearing of respirator 
masks, and frequent washing and clothing changes may be 

aee d EOE d s 

6 Anticholinesterase drugs should 
Caution, if at all. in patients with marke 


asthma. spastic gastrointestinal disturt 






oma, due to the possibi 
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disorders that.m 





Ophthalmic surgery only as a considered rise because ofthe ` 
possible occurrence of hyphema. E d 
8. PHOSPHOLINE IODIDE techothiophate iodide) should be 
used with great caution, if at all, where there is a prior históry of. 
retinal detachment f SET 
Adverse Reactions: 1 Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE. 
has not been established. retinal detachment has been reported 
in a few cases during the use cf PHOSPHOLINE IODIDE in ad 
patients without a previous history of this diserder l 

2, Stinging, burning, lacrimation, lid muscis twitching, 
conjunctival and ciliary redness, browache, induced myopia wi 
visual blurring may occur. : 

3. Activation of latent iritis or uveitis may oczur. 

4. iris cysts may form. and if treatment is continued, may 
enlarge and obscure vision. This OCCUrrence is more frequent. 
children. The cysts usually shrink upon discontinuance of the k 
medication, reduction in Strength of the drops or frequency of 
instillation. Rarely, they may rupture orbreak “ree intothe ^ — 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of acco mrodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc-- 
tion of nasolacrimal canals. Aio 

6. Lens opacities occurring in patierits under treatment for. 
glaucoma with PHOSPHOLINE IODIDE nave been reported 
and similar changes have beer produced experimentally in. 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine. x 
Overdosage: Antidotes are atropine, 2 mg parenterally; P. 
PROTOPAM® CHLORIDE tpraidoxime chioridej, 25 mg per kg 
intravenously; artificial respiration should be Given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
lor dispensing 0.03% solution, 3.0 mg package for 0.06%. — 
solution; 6.25 mg package tor 0.125% SOlutiott; 125mg-. 
package for 0.25% solution: Also contains potassium acetat 
(sodium hydroxide or acetic acid may have been incorporat 
adiust pH during manufacturing). chorobutar:ol (chloral 


tive), Mannitol, boric acid and exsiccated sodity m phos: 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD ES! 





July 2 through September 7, 1979 E. 
Held in conjunction with the Northern California Universities: 


University © of California, San Frangpeo 
Pacific Medical Center | 
University of California, Davis. 
Stanford University 





Sections include Anatomy. Electron Microscopy. Microbiology m i lininnology. Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology., 
Neuro- ophthalmol ogy, Optics and Popei of Refraction: P 


* 


P" a: 


2. SSH 


Instructors include Doctors C. Beard, P. Boeder; B. Crawford, c. Dawson, A. Dellaporta. P. Ellis. ] 
=- W.R. Green, M. Hall, foe ‘Hetherington, Jr., A -Jampol sky. S: Kramer. H. Kolder. R. O'Connor, G Paris. E 
K. Richardson. A.R. Rosenthal, A. Scott. R. Shaffer, R. Sogg, W. Stell. P. Thygeson. D. Worthen and many 

| others on the. pan of 60. E 


Tuition is $850.00. For further. information and application forms. please write to J.W. Bettman, M.D., 


Division of Opal mol ogy. A 227, ? Saa Medical Center. Stanford, California 95909. 








Columbia University College 
of 
Physicians & Surgeons 
Department cf Ophthalmology - 
| and 
The Edward S. Harkness 
Eye ‘Institute 
-of 
The Presb yterian Hospital 
in the City. of New York 


.— SPECIAL DIAGNOSTIC METHODS 
in OPHTHALMOLOGY 
- Saturday, December 2, 1978 
EXTRA-OCULAR MUSCLES 
=) ronn 6, 1979 







UNIVERSITY | OF NEW. MEXICO 
SCHOOL OF MEDICINE: 










































JACKSON one ETON VILLA! 
FEBRUARY. 723,28, 1979 pr 


J. M. BICKNELL, M.D., Albuquerque, New Mexico © 
T. ]. CARLOW, M.D., Albuquerque, New Mexico 
R. B. DAROFF, M.D., Miami, Florida 
_. LS. GLASER, M.D. Miami Florida _ 
|o. N, J. SCHATZ, M. D. Philadelphia, Pennsylvania 
^H. VAN DYK, M.D., Salt Lake City, Utah © 
W. B. WILSON, M.D., Denver, Colorado __ 
B. R. YOUNGE, M.D., Rochester. Minnesota 


This course will include lectures and seminar sessions cover- Ll. 
ng basic disorders of ocular motility and the visual system. |. 
imple- time between sessions has been provided for leisure 
‘activity at the Jackson Hole/Teton Village and Snow King Sk: 
reas and Grand Teton and Yello wstone National Parks. 















Tuition: $245. 00 Resident Tuition: $125. 00 upon application 
F by their department head. 

E Registration i is limited. Make check 2 ae to: 
UNIVERSITY OF NEW MEXICO 

OFFICE OF CONTINUING ! MEDICAL EDUCATION 


BUILDING M-2 : 
ALBUQUERQUE, NEW MEXICO 87131 











ERA Education. Center 
Collegeof Physicians & Surgeons 
“630 West 168th Street, NY.. NY 10032 
DA fes phone: a 59 3682) 
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Lite peopee love the Dioptron? || Computer can be, word gets around fast. E 
Eye Computer more than anybody. Because And that's when you'll be hearing a lot 
it's fast, fun and requires no response at from brothers, sisters and parents. When they 
all. An entire examination can be completed ask for the Eye Computer by name. 


in jus alf a minute. Long before your 

youngest parents become fidgety or cranky. 

And you lose your patience. 

, Favorite tricks like memorizing eye 
charts-anc constant blinking are 
no problem ait^er. Because each 
exam nation s iotelly objective and 

, each nk is. awioratically com- 

pensetsd for during the measuring 

cycle. =ven young hyperopes are 
accurstly refracted using 
the Eye-Computer's special 

Auto-Fag™ technology. 

. A Factis, once a few kids 

Mave discovered how fun the Eye 












Ove COMPUTER | 


Yes, Coherent 


! 


| want more facts on the Eye Computer. 


My needs are: O Immediate O 3-6 mcnths 
O Reference 


| 
| 
| 
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DIOPTRON® and Eye Comouter™ are registered trademarks for the 
automatic objective refractor manufactured by Coherent, Inc 


COHERENT | 


"i. MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415/493-2111 
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OPHTHALMOLOGISTS 
FOR OPPORTUNITY 
CANADA'S NORTH 


Stanton Yellowknife Hospital, a 72- 
bed accredited facility, is presently in 
the planning stage for a major expan- 
sion and development as a Territorial 
Health Centre and we are offering 
opportunities for two Ophthalmolog- 
ists-(F.R.C.S.)(C). 


1—Department Head 
1—Staff Ophthalmologist 


The Hospital based team provides 
regular travel clinics to communities 
of the Mackenzie and Great Slave 
Region. 


Plans are presently being made to 
establish an Ophthalmic Technicians 
Training Program. 


Yellowknife, the Capital and largest 
centre of the Northwest Territories, is 
a modern city of about 11,000 set in 


rugged Northern beautyland of the 
Midnight Sun; accessible via the 


Mackenzie Highway and daily jet 
service from Edmonton and Winni- 
peg. 


Qualifications 

L.M.C.C. 

Registered in a Provincial College of 
Physicians & Surgeons (or eligible) 
F.R.C.S.(C) (or eligible). 


Salary Range 

and Benefits 

Spec. {Il (Department Head) not less 
than. —$53,000/yr 

Spec | (Staff-Ophthalmologist) not 
less than $43,000 /yr. 

(Negotiable depending on expertence 
and qualifications) 

Northern Housing Subsidy-$1290/ 








Oy. 

- Continuing Education Leave 

Pension and Group Life Plans (Under 
Development) 

Four weeks annual vacation 
Statutory holidays 

|. Sick leave and other benefits. 


Please submit your complete resume 
and requests for information to: 

Mr. Nelson McClelland, 
Administrator 
STANTON YELLOWKNIFE 

| HOSPITAL 
Box 10, Yellowknife, 
N.W.T. XOE 1HO 
Telephone 
(403) 873-3444—Hospital) — | 
(403) 873-8744—Residence) | 
Collect 
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| | selections of the practice oppor 
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If you're looking 
for a new practice 
opportunity. . . 


look here 


| American Medical Association 
Physicians 
-o Placement 








This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround - The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 


inpar S Te i P Mtt are ie paru rede PH nnn etre ton 


tunities on which you want further in- 
formation, fuli-page computer print- 
outs on each selection are sent 
within 10 days. 
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| 

| 

| Order your Register now -- Published 
| quarterly by. the AMA Physicians’ 
| Placement Service, this Register is 
| the only comprehensive national 
| listingof new practice opportunities. 

| 

| 

| 

| 


AMA Physicians' Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 
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. YES, jam interested in a new practice 
| opportunity. Send me the new AMA 
|! OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 
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Address ERAN A MORENO enm 








City/State/Zip |... 


| inhibition of protein synthesis by interfering with 


the permeability of bacterial cell wall mem- 





Prescribing Information - s 


CHLOROMY XIN R 
(chioramphenicol-polymyxin ophthalmic . 
ointment) J 
Description tot 


Each gram of Chloromyxin (chiorampbenicol- 
porymyxin ophthalmic ointment} contains TO mc 

(1%) chioramphenicol and 5.000 units poly- E 
myxin B (as the sulfate) in a special base ofliquic, < B 
petrolatum and polyethylene. 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces verezu- 

elae, is primarily bacteriostatic and acts by 








thetransfer of activated aminoacids from solubie 
RNA to ribosomes. Studies have shown that , 
chioramphenicol is not absorbed in measurable 
amounts by topical application to the eye Devel- 


. opment of resistance to chloramphenico’ can be 


regarded as minimal for staphylococci and 
many other species of bacteria 

Polyrmyxin B sulfate is one of a group. o! basic . 
polypeptide antibiotics derived from Bacillus 
palymyxa (B aerosporus) and has a bactericidal 


- action against almost all gram-negative bacillt P 


except the Proteus group. Polymyxies increase 


branes. All gram-positive bacteria. fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae and 
N rneningitidis, are resistant. 
indications 
Chloromyxin (chloramphenicol-polymyxin 
ophthalmic ointment) is indicated for the treatment 
of superficial ocular infections involving . 
the conjunctiva and/or cornea caused by 
chioramphenicol- and/or polymyxin-susceptible 
Organisms. 
Contraindication 
This productis contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent intermittent use of topical 
chioramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
inciuding bone marrow hypoplasia. 
Precautions 
Tre prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsuscept bie 
organisms, including fungi. if new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. 
1n all except very superficial infections, the 
tocical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chioramphenicol. Bone marrow 
hypopiasia following the topical use of chioram- 
phenicol eye drops has been reported. 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued for at 
least 4B hours after the eye appears normal. 
Total dosage of polyrnyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25,000 units)/ 
kc/day should be avoided. 
How Supplied 2 
N CO71-3082-07 Chloromyxn (chiorampnent- 
col-polymyxin ophthalmic omtment) is supplied 
sterile in ophthalmic ointment tubes of 3 5g. 
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PARKE-DAVIS 


BARKE-DAVIS 
Division of Warner-Lambert Company 


Morris Plains, NJO7950 — PD-JA-2460 -P (6-78) . 






— 


The name is new! 


-© CHLOROMYXIN 


k 


4 


chlora 


E _ Please see peescribing information on preceding page. ín 


mphenicol-polymyxin 


ophthalmic ointment 
Effective in superficial 


conjunctival and corneal infections" | 






gm Cnicrcmyxin, a combination 
ci Shiorampnenicol and poly- 
mvxin, covers" many gram- 
positive orgenisms, including 
stephy osocci, and almost all 
gram-neaative bacilli. 

m “Workswell against Pseudo- 
monas 2ruginosa, a danger- 
ous and »poortunistic organism 
wich gws better in the 
cornee than in any other known 
medium? 


Crioromyxin is preservative-free. 





"Wn caused by susceptible organisms 
taghan D. SsBury T. General Ophthalmology ed 8 
LossAltos, CA. ange Medical Publications, 1977. p 296. 


Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (196) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquic 
petrolatum and polyethylene. 


Prolonged or frequent intermittent use of 
topical chloramphenicol should be avoided 
because of the possibility of hypersensi- 
tivity reactions, including bone marrow 
hypoplasia. 


All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae 
and N meningitidis, are resistant to poly- 
myxin B alone. And, all fungi are resistant to 
chloramphenicol. Total dosage of polymyxin, 
systemic and ophthalmic, exceeding 2.5 mg 
(25,000 units)/kg/day should be avoided. 


PARKE-DAVIS 


High and Low 

"SURE - TEMP” Cauteries 
Provide Ootimum Heat 
For Specific 


Caulerization 


SURE= F 
Designed for your Hands 
„ana you 


- * pr 
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Speakers: | 





F. C. Blodi, M.D. 
Bruce Spivey, M.D. 
Bradley Straatsma, M. D 


and 


Faculty of the Department of Ophthalmology 
Medical College of Georgia v^ 







| ingers, medical pipe and 
ie application of computers to ophthalmic 
esearch. Sessions dealing with data bases, 
artificial istelligence, and image processing 
are urged to submit abstracts on any work 
ië clinical research in ophthalmology, even if it 
the session ifagories mentioned above, 


















This course is accredited for 12.5 hours in 
Category | of the Physician's Recognition met 
of the American Medical Association. - 








imaximum) camera- -ready abstract for a fifteen 
ise good quality bond paper, a new black ribbon, 
, wenter title in capitals with author(s) name(s), 
üc'ess(es) centered between the title and the 










Enrollment is limited. For further in: 
contact: 








be selected from abstracts received by 
29 December 1978 
Cues E d : 





ë dings mest be submitted at B 


Division of Continuing Education 

Medical College of Georgia 
Augusta, Georgia 30901 
(404) 828-3967 
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A fundus camera that's back to basics .. . Kowa's RC-3. It’s lightweight, ne 
portable and as easy to use as a conventional camera. Polaroid attachments “ 
are available, as well as Kowa’s joy stick stand. And you can depend on the fully- 
automatic RC-3 for clear, detailed fundus (external and angle) photos. 














But the full-frame, 35mm RC-3 has one advantage that may not be so obvious: it costs only 
$1650: $725 less than our RC-2 fundus camera.” 


Get your hands on Kowa's new RC-3 . . . from Keeler. 


*Check the RC-2 for even greater versatility. Features include: 2x magnification, focusing 
scale, specially designed monochromatic interference filters (for fluorescein only), film winding 
indicator, shutter lock, film winding knob (both sides), and photo numbering device. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C j Philadelphia « New York * Boston * Los Angeles Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
..With the future in Sight 


| nope Lenses 


Fee: $600 Residents and military: $300 Lunch and amenities included 
Cancellation: $50 Non-refundable service charge 

Approved for 16 units continuing medical educatior credit 

CMA and AMA, Category 1 


Name Phone. 


Make check payable to Santa Monica Hospital Medical Cente | ue HE 
and mail to Jeanne Harris ue 
Charlie Ruggles Ophthalmology Depa rtmer 3 t 


santa Monica Hospital Medical Center " 
1229 Fifteenth Street Santa Monica, California 90404 (213) 451-1511. ! Ext d 48 








nlike ordinary plastic eyeglass 
frames, OPTYL frames 















less of anat 






maintain their adjusted optical 
. center, do not distort or 
_ require constant re-alignment. 








The secret of OPTYL's stability is in 


molecular filaments and their 
ical bonding. Ordinary acetate or 

















ji 
aterial. The filaments are physically 
ed and interspersed in irregular 
atterns, leading eventually to structural 


ie material, are likewise scattered and 





g 
oth | 
reep" within the material, affecting 
ame fit and requiring repeated adjust - 
ents by the optical dispenser. 





uloid frames have filaments that are not | 
ormly distributed throughout the frame 


eakness. Plasticizers, added to strengthen 


ular ly distributed among the filaments. 
the filaments and plasticizers move 





. Unfortunately, the human head does not 
provide an idea! standard support for 
eyeglasses. Noses, bridges, and ears differ. 
it rarely occurs that the head is perfectly 
bisymmetric. Yet for frames to fulfill their 
function in holding corrective lenses in 
front of the eyes, they must fit firmly on the 
head. To keep eyeglasses accurately posi- 
tioned, supporting points, such as the 
bridge and ears, and friction are necessary. 


- This means that frames are subject to con- 


tinuous tension when worn. 


Because the "creep" or movement of fib 
aments in acetate frames is accentuated by ~ 


this tension, a proper fit cannot be main- 
tained over a prolonged period. When 
frame distortion occurs, pressure on sup- 
porting points may become excessive, 
leading to pressure necrosis, damage to 
underlying tissue and discomfort. 











ORDINARY 
FRAMES 





OPTYL frames maintain their origi- 
nal fit and comfort longer because 
their chemical bonding prohibits fila- 
ment migration. OPTYL material is 
stable. Its bonded filaments can, 
however, be unlocked with heat. 

This, referred to as the Thermal ^, 
Lock feature, permits frame shaping. 
Because of this feature, OPTYL 
frames are programmed with a 
"Memory" affording retention of 
proper fit. 

OPTYL molecular filaments are —. 
uniformly set and lie within regular... 
patterns. No plasticizers are used. a 
The filaments are also interlaced or 
cross-linked, giving added strength, 
yet flexibility. The results are these 
OPTYL advantages: stability and free- 
dom from filament."creep" and frame 
distortion. This means that once the 
corrective lens is established and 

inserted within the frame, it remains 
stationary, even with continuous use 
of the eyeglass. OPTYL frames re- ga 
quire little, if any, re-adjustment affer 
proper fit. 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION 
CONFERENCE 


DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of Interpretation and Therapy 





D ESTELLE DOHENY EYE FOUNDATION 


University of Southern California Health Sciences Campus, 
Los Angeles, California 


December 14, 15, 16, 1978 


Ultrasonography—Electrophysiology—Orbital Diagnosis—Office Diagnostic Techniques—Fluorescein Angiography—Oncology/ 
Pathology/Clinicopathologic Correlations 2 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evaluations, Pre-operative Cataract 
Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, EOG, VER, Clinical Applications of Electrophysiology, Color 
Vision Testing, Specular Microscopy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tomography, Ultrasound & Doppler in Orbital Diagnosis, 
Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diagnosis, Background, Basics & Perspectives in Fluorescein 
Angiography, Retinal Vascular Disease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial Tumors, Cytology in Ocular 
Diagnosis, Iris Tumors, Lid Lesions, Intraocular Melanomas, Oncology and Ocular Melanomas, Lymphoid Tumors, Electron 
Microscopy, Participating Workshops in Ultrasound, Pathology, Microscopy, Microbiology, Electrophysiology and Photogra- 


phy. 


~The Estelle Doheny Memorial Lecture The A. Ray and Wendell C. Irvine Memorial Lecture 
Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 

GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION—USC FACULTY 
Robert Y. Foos, M.D. James R. Brinkley, M.D. Richard Ober, M.D. 
Sandra Frazier Byrne Kenneth R. Dicdie, M.D. Thomas E. Ogden, M.D., Ph.D 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Ralph S. Riffenburgh, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr., M.D. Stephen J. Ryan, M.D. 
Fred A. Jakobiec, M.D. Robert J. Lukes, M.D. Charles J. Schatz, M.D. 
Barry M. Kerman, M.D. Sidney Mandelbaum, M.D. H. John Shammas, M.D. 
Michael J. Mastrangelo, M.D. Bill Milam Ronald E. Smith, M.D. 
Thomas H. Newton, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Karl C. Ossoinig, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 
Joel Pokorny, Ph.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 
Jerry A. Shields, M.D. John Nicoloff, M.D. 
Lorenz E. Zimmerman, M.D. Tuition: $250 (includes course abstract, luncheons, 


social hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category 1, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles, CA 90033 





introducing 


 METROLENS II 





rejab amc repeatable measure- 
meat of eprthelmic and contact 
lenses.. ME^ SCLENS 11 is human- 
epgineerec “r »asy operation. A 
Simple pus^"ou ton panel reduces 
Operator tra "ine tme to a matter 
ot minutes. 


Micrccompste-based, METRO- 


on LENS t! messures sphere, cylinder, 


-Rodenstock Instruments Corporation 


TELEPHONE: 408/734 - 99:0. ; 


A 1943 KIEL COURT 


WET Reg stock 
tnt One 
>o aroy 


axis, and prism components with 
high accuracy. The instrument's in- 
ternal accuracy exceeds the require- 
ments of the American National 
Standards Institute. 


Display of measurements can be 
selected in increments of 1/8D or 
1/4D. Plus or minus cylinder conven- 
tions can be selected. Polar or rec- 
tangular prism conventions can also 
be selected. 


SUNNYVALE, CA 94086. 
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+ A Mew Automatic Measuring and Recording Lensmeter. 


The new METROLENS 11 is a com- 
plaseiy autcmated instrument for 


METROLENS 11 presents the meas- 
urements for both left and right 
lenses simultaneously on a video 
display. Precise lens centering is 
simplified by the use of a graphic 
video displav. 


Hard copy printer is optional. 


Write or call for complete details. 


OUTSIDE CALIFORNIA, CALL TOLL FREE: 800/538-8500. 


Distributors, Worldwide. 


Telex: 352124 
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If u're wot using * PT" ,, nr 


missing the boat--- 









identifying code. 


pages they replace. 


Order Department, OP-41 
American Medical Association 
535 N. Dearborn St. 

Chicago, Illinois 60610 


Please send me 
per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all other countries.) 


C Send me information on CPT-4 magnetic computer tape versions. 


Please enclose payment (payable to AMA) with order. 
Name 

(Please Print) 
Address 


City/State/Zip 









and diagnostic services in terms 


and current system available an 
dures. Each procedure is listed 


stays up to date as new termino 


copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 











Bd 


and a way to cut 
your administrative 


reporting time and costs 


in half...or better! 


Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 


Le 
TZ 
E Physicians! CURRENT PROCEDURAL TERMINOLOGY 


can cut preparation time in half—or even oetter. 


Instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 
digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
that provide a uniform language among physicians, 
patients, and third parties. This new fourth edition of CPT is the most comprehensive 
d incorporates over 2,000 new and revised proce- 

individually with a clear description and five-digit 


New CPT Updating Service is available at no additional cost. To insure your CPT 
logy is added, you can receive new and revisec 


procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 


Order today! Buy two—one for yourself, one for 
your medical records clerk! 
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Share your views... 
with the «Haag-Streit 
teaching microscope 7100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


Ys 


It is designed to allow participation in 
the examination by your professiona 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonome:er T900. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul- 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 


Haag-Streit Service, Inc. 
— | Subsidiary of Haag-Streit AG., Berne, Switzerland 
| P.O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 











Open New Doors for your 
Alcoholic Patients — 


4 


To assist you in treating The section om diagnosis and 
persons afflicted with alcoholism, treatment has been greatly expanded 
the American Medical Association has as a result of the integration of the | 
updated and revised its Manual on material on medical complica- 
Alcoholism. Incorporating, tions. With the addition of 






other data compiled from 
recent research and clini-. 
cal experience, this new 
Manual on Alcoholism is 
designed to present 

major considerations 
involved in helping 
patients with 

drinking problems. 


Now that alcoholism 

is classified as a 
disease, your role will 

be increasing. Manual 
on Alcoholism should 
prove to be useful in your 
endeavors. Order this 
valuable reference today! $2.50 


for the first time, the 
Medical Complications of 
Alcohol Abuse (out of 
print), this new edition 
provides the current 
authoritative informa- 
tion which is essential 
for helping you to recog- 
nize, as well as treat, 
alcoholism. 


Manual on Alcoholism provides a concise overview of this complex illness. Its 
purpose is to give you a better understanding of: 


e your alcoholic patients e diagnosis and treatment 


e important factors in the development e more frequent complications 
of alcoholism 





Order Dept. OP-185 

American Medical Association 
535 N. Dearborn 

Chicago, IL 60610 


Please send... copy(ies) of Manual on Alcoholism, OP-185, at $2.50 each. I enclose $_______., payable to 
the AMA. 

Name___ 

Address [ UE E v o cider eaae A aimi i 
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DAN B. JONES, M.D. 

Inflammatory Diseases of the Lid | 
Bacterial, Fungal and. erati 
Therapy of Corneal Perforatio E 


PETER R. LAIBSON, M. D 

The Dry Eye S 

Herpes Simplex 

Corneal Dystrophy—Anterior, Stromal, 
and Endothelial 


ANTHONY B. NESBURN, M.D. 

Herpes Simplex and Its Therapy. 
Recurrent Herpes: Etiology and Pathology 
Permanent Wear Contacts 


DAVID PATON, M.D. 

Penetrating Keratoplasty—indications 
Technics 

Contact Lenses and Keratoplasty 

Eccentric Tectonic Lamellar Grafts 


SOCIAL EVENTS AND LADIES’ TOURS PLANNED 


m, Saturday, March 31 
ets available 6:00-8:00 p.m. 
Fri., March 30 


> $250. 0 Practicing Ophthalmologists 
75.00 esidents Outside Louisiana ts 
=. Accompanied by letter of identification from Chief of Service 
IN FEE: $25. 00 after February. 1,1979 — 


emy 
of- Ophthalmology 
931 Canal St., Suite 517 
New Orleans, LA 70112 
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BENSON OPTICAL CO., INC. 


Corporate offices / Minneapolis, MN 55435 * Specialists in prescription optics since 1913 


Ze QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 




















PALO ALTO RETINAL GROUP 
and 
STANFORD UNIVERSITY DIVISION OF OPHTHALMOLOGY 
and 
ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
announce 
THE PALO ALTO COURSE ON DIABETIC RETINOPATHY 
January 18 & 19, 1979 


















FACULTY: 
Lloyd M. Aiello, M.D. —Joslin Clinic, Boston 
Lawrence V. Basso, M.D. -Palo Alto Medical Clinic, Palo Alto 
Steven T. Charles, M.D. —Memphis, Tennessee 
John Colwell, M.D. —University of So. Carolina, Charleston 
Jose Cunha-Vaz, M.D. —University of Illinois Eye & Ear Infirmary, Chicago 
Herbert Davis, Ph.D. _University of Nebraska, Omaha 
Peter H. Forsham, M.D -University of California, San Francisco 
Robert L. Jack, M.D. Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
Howard B. Lassman, Ph.D —Somerville, New Jersey 
Francis A. L'Esperance, M.D _Columbia-Presbyterian, New York City 
Hunter L. Little, M.D. _Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
Arnall Patz, M.D. —Johns Hopkins, Baltimore 
A. Ralph Rosenthal, M.D —Stanford University, Palo Alto 
Alan Shabo, M.D. —University of California, Los Angeles 
David Sutherland, M.D —University of Minnesota, Minneapolis 


The course will cover current concepts on pathogenesis of diabetic retinopathy, medical management of diabetes, indications and techniques of argon laser 
photocoagulation and vitrectomy surgery, and indications for hypophysectomy. Complications of present therapy and horizons for future therapy will be 
presented. 







FOR REGISTRATION: 
Retinal Course Coordinator (415) 323-0231 
Zweng Memorial Retinal Research Foundation e 
1225 Crane Street 
Menlo Park, California 94025 


Registration Fee: $200 Residents & Fellows: $50 with 
letter from Dept. Chairman 












Worn as a shoulder strap, the Keeler/Wilson PortaPower goes wherever 
your indirect ophthalmoscope §0€S...staying with you in the O.R.. on 
rounds or in the examining room. 


PortaPower's pouch contains a lead / acid battery pack which enables your 
indirect to operate at maximum output for up to one hour and fifteen 
minutes of continuous use, with a slow decay at the end of the charge. 
The package also includes a recharging unit for the 6V, 7.5 amp-hour 
gel-cell battery. 


Supplied with a twist /lock connector to adapt to 
any OV indirect, PortaPower remains comfortable 
through hours of use. In the O.R., PortaPower 

is worn under the surgical gown to maintain 
Sterility. The on/off switch has been 
specially positioned to be easily trig- 
gered with a push through the gown 
by the forearm, insuring sterility of 
the hands. PortaPower also features 
a velcro-sealed compartment de- 
signed to hold two indirect lenses. 


— 














A] Solet yourself —and your indirect 
— 80. Call or write for details on 
the Keeler / Wilson PortaPower. 
(And ask for information on 
Keeler's Fison Indirect 
Ophthalmoscope, as well.) 
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PortaPower developed by 


l Donald L. Wilson, MD: 





Indiana University 
School of Medicine. 
) Manufactured by 
Diversatronics, Inc. 






-ortaPower means portable power. 
convenience for the doctor. 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York + Boston « Los Angeles * Chicago * Houston « Atlanta « Cleveland K < Kee 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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..with the future in sight 


| depth studies EI 
— ^ the health care — 5 |. j 


svsíems of Britain 








id France 


how they operate and 
what they mean to users 
and to people 

who work in them. 










The French 


The British [ 
Health Care System 


Health Care System 


EE 
VAS 






today! 





Address — ——————————————— 
City/State/Zip —— ———— — — ———————— — —— 


a 
Remittance, made payable to AMA, must ac- 
company order. S/J 


Rae ae Se es ern ott Mhi 
/ \ 
| | Order Handling, AMA, 535 N. Dearborn St., | 
| | Chicago, IL 60610 | 
| Please send me copy(ies) of the book(s) | 
| below. | 
| | 
| The French Health OP-460 at $3.50 | 
| Care System | 
| The British Health OP-461 at $7.50 
| Care System | 
| Mamó i t | 
| | 
| | 
| | 
| | 
| | 
| | 
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Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
it's like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 


the training and distribution of medical person- ° 


nel...and what effects each system has had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 


Red to 
Prefriri 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 

Recommend Prefrin™ Liguifilm? for 
your patients’ red-eye relief. 
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Al l|ERGIN Pharmaceuticals, Inc., 


xe Irvine, California 92713 








E CATARACTS AND 
CORNEAL AND INTRAOCULAR LENSES 
EXTERNAL DISEASES 







HERES. 


© The Wilmer Institute 
The Johns Hopkins Hospital 1E? 

ES at 

The Cerromar Beach Hotel : 


Dorado Beach, 
Puerto Rico 
Feb. 19-23, 1979 


eds oe 


VITREO-RETINAL 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


ae Sits 


ternal. and vitreo-retinal diseases. 


Course Directors 
E: Walter J. Stark, Baltimore 
^ Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
Dan B. Jones, Houston 
Jose Berrocal, Puerto Rico 
Irene H. Maumenee, Baltimore 
Ronald G. Michels, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Ta DAJ 
vt 


Accreditation 


TUS See "x 


Registration 
Fee: $350 


Deadline: December 10, 1978 


Limited to 100 participants 


Information: 
Program Coordinator 
Continuing Education 
r The Johns Hopkins University 
| 720 Rutland Avenue 
Turner Auditorium, Room 22 

Baltimore, Maryland 21205 
(301) 955-5880 





(Precedes XII Pan Am Congress. Miami, Feb. 25) 


ANTERIOR SEGMENT 
RECONSTRUCTION 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 


A.M.A. approved for 30 hours in Category ! 


Announcement of the 


NINETEENTH ANNUAL... 


INSTRUCTIONAL COURSE IN 


CONTACT LENS FITTING 


MARCH 29-30, 1979 
Immediately preceding New Orleans Academy Meeting 
Topic—“Cornea”—March 31-April 4, 1979 


NEW ORLEANS 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION 
A.M.A.—approved as 
Continuing Medical Education Program 
(Sixteen Hours Credit in Category 1) - 


PLACE: Fairmont Hotel, New Orleans 


TUITION: $195.00 (Please make check payable to Rudolph 
Ellender Medical Foundation) 


FACULTY: JAMES V. AQUAVELLA, M.D., Rochester, New York 
ROBERT F. AZAR, M.D., New Orleans 
JOS. A. BALDONE, M.D., New Orleans 
H. DWIGHT CAVANAGH, M.D., Atlanta, Georgia 
OLIVER H. DABEZIES, M.D., New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
G. PETER HALBERG, M.D., New York City 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
RICHARD J. HESSE, M.D., New Orleans 
PAUL R. HONAN, M.D., Lebanon, Indiana 
GEORGE H. JONES, M.D., Baton Rouge, Louisiana 
HERBERT E. KAUFMAN, M.D., New Orleans 
IAN MACKIE, M.D., London, England 
KEITH F. MORGAN, M.D., New Orleans 
WHITNEY G. SAMPSON, M.D., Houston, Texas 


TOPICS: Conventional hard contact lenses, hydrophilic soft 
gel lenses, silicone lenses, oxygen permeable hard 
contact lenses, aspheric, bifocal and variable focus 
lenses, intraocular lens implants, keratophakia and 
keratomileusis. 


Pre-Course 

Basic Lectures: — 4 hours on the basics of hard and soft contact 
lens fitting on Wednesday afternoon, March 28, 
1979—Additional tuition $35.00 


Basic Lectures: By Industry—no additional fee, Thursday afd Fri- 
day evenings, March 29-30, 1979. 


Post-Course Saturday, March 31st—8:30 a.m.—12 noon—Hard 
Modification Lens Modification 
seminar: Course with audience participation—Limit 36 Per- 


sons—Additional tuition $35.00. 


For further information contact: SPECIAL CONVENTION HOTEL RATES 
JOS. A. BALDONE, M.D. 

ROOF, DELTA TOWERS, 1732 CANAL ST. LADIES DAY ACTIVITIES: 

NEW ORLEANS 70112 USA USUALLY FRENCH QUARTER AND 


PH: (504) 524-9729 GARDEN DISTRICT TOURS 
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“Topcon S Incredible New 
LM-T5 Lensmeter 


We've simplified lens neutralization so your assistant can do it. 
and you Can afford it. 





) 





Topcor's mew LM-T 5 transforms the BI Full vertical tilt (to 90 degrees) makes 
time-consuming job of neutralization contact lens work easy. 
into am Sasy-to-learn (and teach) 3-step la Large, quick-action lens table accom- 
process. Now you can entrust your modates all standard type frames or 

— neutral zaton work to an assistant and lenses, up to 90mm diameter. 
De assured of virtually error-free results E Large and bright, easy to read cross- 
every tme. The LM-T5's patented ex- hair target. 
terme! couble scale is easy to read for BM Filter flips in and out with external 
Quick amd simultaneous findings of both lever. 
sphere anc oy inder power. No more ll] Prism Compensator lets you neutralize 
Subdtrecaion or complicated arithmetic to prismatic lenses up to 15 diopters with 
perform. All scales are direct reading. out the addition of a trial lens. 


Moreover, the LM-T5 
o-fers this opera- 
ting sinsplicity 
with Tapcon's 
traditionally high 
Standards of perfor- 
mance, construction, 
anc encmeering pre- 
cision. 4nd an ama- 
zinglv lew pr ce tag 
that belies its 
superior quality! w 
Other outstanding Ca 
features include: 






X 7 p As with most Topcon instruments, the 

LM-T5 is ready for immediate delivery. 

Contact your Topcon dealer for more 
information or write to us for 


added details. 



















Patented Deuble Scale Takes the — 
Anthmetic Dut 3f bens Neutralization! 
*" | Q 


A New World of Precision Optics \ 





2. Topcan instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey O7652 


TR 3000 € 





The 
Ophthalmic 
Diathermy 






DIAT 
sewer MY TR3000 


ON 





Result of *6 o 


15 Years of * i 
Experience |" 








.Q 


* High Frequency 13.56 MHz power 
minimizing scleral damage 


« Timer for scleral marking and for 
better control of application 
» Burns of uniform intensity 


- Designed to meet U. L. Specification #544 
- Battery or line operated 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 » Telex 94-0533 
















. Lenses To Meet 
Their Needs. 





O HYDROCURVE Ñ 


(bufilcon A) 


CONTACT LENSES 


— 


. 4 
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HYDROCURVE: II Contact Lenses 


(bufilcon A) (^ 





Offer You M.F.C.” 





*Maximum Fitting Capability 


It’s the simplest, most efficient 
fitting management program 
available. 


When you're fitting soft contact 
lenses, M.F.C. means a complete se- 
lection of fine quality thin lenses, 
both thermal and chemical acces- 
sory care products, and practice 
management systems. 


HYDROCURVE Soft Lenses, Inc. cre- 
ated this 3-oronged approach To help 
you increase 
practice 
efficiency. 





AD | 
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4. Quality and Performance - 
Standards 


With HYDROCURVE II Contact. 
Lenses, you can rely on dependable 
lens characteristics and predictable 
lens performance. The lenses are de- 
signed and manufactured to com- 
outerized specifications, to meet or 
exceed your expectations for excel 
lent comfort, physiological and visual 
response. 


HYDROCURVE II Contact Lenses 
exhibit significant oxygen transmis- 
sion, minimizing interference with 
corneal metabolism. The tensile 
strength of the polymer means ex-' 

cellent durability and prolonged 
lens life. With a large optical zone 
of approximately 8 mm or greater 
and minimum thickness, your 
patients can be assured of 
good vision and comfort. 


^ot 


' Xensss simplify lens selection and 


X 


: 
AT The HYDROCURVE* 


I I (bufilcon A) 


Sof Lens System 


b 


You can now dispense lenses with 
greoter e*iciency from a much smaller 
irveniory—and a much smaller in- 
vesmern. Ihat can mean one prac- 
tice, ore lens system. What could be 
eas er? HYDROCURVE II Contact 


evaluation because lenses through- 
out the complete power range 
demonstrate identical fitting 
caarac-:eristics. 


Wher we say Maximum Fitting 
Capabi itv, we can prove it. 


The 13.5 mm Thin Lens requires 
only two base curves (8.6 mm, 8.3 
mim) tc ^t most candidates for soft 
lenses. Anc, it's available in .25D steps 
fom - 12 OCD to + 20.00D. 


The *5.5 mm and 16.0 mm Thin 
Lenses cre available in four base 


ACIES (19.1 mm, 9.8 mm, 9.5 mm, 9.2 


mrn) in powers from -20.00D 
to 4- 20.COD. These larger lenses con- 
sisten:lv exnibit fitting stability and 
wearng comfort. 


3. Practice Management 


For you, HYDROCUGAXVE Sof Lenses, 
Inc. provides convenient purchase 
options, and backs the complete 
range of lenses with cn efficient 180- 
day limited warranty. You can order 
directly through our WATS toll-free sys- 
tem, or contact your local HYDRO- 
CURVE sales representative cr distrib- 
utor. Whichever option you choose, 
you can be assured of simplified 
paperwork and fast delivery. 


For your patients, we supply both 
thermal and chemical cleaning and 
disinfection systems. We consider 
your preferences ard patient re- 
quirements, then let you make the 
decision in prescribing a lens care 
system. 


For your practice, we offer you a 
convenient new lens inventory rack 
and the only direct heat disinfection 
system for in-office use. 


Lenses for the correction of 

myopia, hyperopia, and aphakia; a 

lens fabricated for the correction 

of small amounts of astigmatism; 

a complete line of accessory 

products; and expanded sales 

and service policies are some 

of the ways that we insure 

you of M.F.C. Make HYDRO- 

CURVE Soft Lenses the nu- 

cleus of your contact lens 

practice. Call now for more 
information. | 

y (800) 854-2790; (800) 542-6000 in 

California. 


See next page tor complete 
prescribing information. 





HYDROCURVE: II (bufilcon A) 


CONTACT LENSES 
(bufilcon A 55% water 45%) 


DESCRIPTION 

The HYDROCURVE I! (bufilcon A) 
Contac! Lens is G hemispherical! 
shel! of approximately 14 mm 
chord diameter and 0:1 fo 1.0 mm 
thickness. The lens material, bufi- 
con A, is a hydrophilic random 
copolymer of 2-hydroxyetny! 
methacrylate, N-(1, 1-Dimethyl-3- 
oxobutyl)-acrylamide, and 
methacrylic acid. The polymer is a 
3-dimensiona! network of 
copolymer chains joined by 
trimethyloipropane trimethacry- 
iate crosslinks ata density otf about 
one crosslink for every 1400 
monomer units. I! consists of 55% 
bufiicon A and 45% water when 
immersed in normal saline. 


ACTIONS 

In its hydrated state a HYDRO- 
CURVE I] Contact Lens becomes 
soft and pliable. When placed on 
the human cormea the nydrated 
lens acts as a refracting medium 
to compensate spherical ame- 
tropias. The material has a refrac- 
tive index of 1.43. 


INDICATIONS 

HYDROCURVE I! Contact Lenses are 
indicoted for the correction of vis- 
ual acuity in persons with non- 
diseased eyes who have spheri- 
cal ametropias, refractive astig- 
matism of 1.50 diopters or less 
and/or corneal astigmatism of 
2 00 diopters or less and aphakia. 


CONTRAINDICATIONS 

HYDROCURVE Ii Contact Lenses are 
contraindicated by the presence 
of any of the following conditions: 


4 Acute and subacute infiam- 
mations of the anterior seg- 
ment of the eye. 

2. Any eye disease which af- 
fects the cornea of 
conjunctiva. 

3. Insufficiency of lacrimal 
secretion. 

. Corneal hypoesthesia. 

_ Any systemic disease which 
may atfect the eye of be 
exaggerated by wearing 
contact ienses. 


WARNINGS 

Medicaments and Eye Drops 

The HYDROCURVE H Contact Lens 
must be stored ONLY in 
BOILNSOAK’ Sterile Preserved 
Saline Storage Solution of FLEX- 
SOL* Sterile Solution for Disinfec- 
tion and Storage. No ophthalmic 
solutions or medicaments, inciud- 
ing conventional hard contact 
iens solutions, can be used by 
HYDROCURVE If Contact Lens 
wearers prior to or while the iens is 
in place on the eye. Only the rec- 
ommended disinfectant soaking 
solutions BOILRSOAK or FLEXSOL. 
the recommended cleaners SOFT 
MATE” or PREFLEX,* NORMOL* Rins- 
ing Solution or fhe recommended 
lubricating solution ADAPETTES^ 
may be used on the HYDROCURVE 
H Contact Lens. 


Qc 


Abrasions and Infections 

if the lens becomes less comfort 
abie to the wearer than when it 
was first placed on the wearers 
corneo, this may indicate the 
presence of a foreign body. The 
tons should be removed im- 
mediatejy and the patient! 
examined if any cornea! abra- 
sion, uic@ration, irritation or infec- 
tion is present, a physician should 
be consulted immediately. 


Aphakic Patients 

Aphakic patients shouid not be fit- 
ted with HYDROCURVE I! Contact 
Lenses during the postoperative 
period until, in the opinion of the 
surgeon, the eye has healed 
completely. 


Lens Care Regimen 

Patients must adhere to the rec- 
ornmended daily lens care teg- 
imen of HYDROCURVE f Contact 
Lenses. Failure to follow this pro- 
cedure may result in development 
of serious ocular infections. 


Wearing Restrictions 

The HYDROCURVE H Contact Lens 
should be removed before seep- 
ing or swimming or in the presence 
ot noxious and irritating vapors. 


Visual Biurring 

When visual blurring occurs the 
lens must be removed until the 
condition subsides. 


PRECAUTIONS 


Storage 

HYDROCURVE !! Contact Lenses 
must be stored ONLY in BOILNSOAK 
or FLEXSOL Solution. If left exposed 
to air, the lenses will dehydrate. ifa 
iens dehydrotes, it should be 
soaked ONLY in BOILNSOAK or 
FLEXSOL Solution until it retums toa 
soft, supple state. 


Cleaning and Disinfection 
HYDROCURVE i Contact Lenses 
must be BOTH cleaned and disin- 
fected daily. One procedure does 
not repiace the other. CLEANING is 
necessary to remove Mucus and 
fiim from the lens surface. This can 
be accomplished by using either 
SOFT MATE or PREFLEX on a daily 
basis. Excessive deposits may 
damage the lens; therefore, if this 
occurs, evaluation of the lens care 
procedures should be made. 


DISINFECTION with à HYDROCURVE 
Patient Disinfection Unit and 
BOILNSOAK Solution nas been 
tested microbiologically and 
shown to be an effective disinfec- 
tion procedure for HYDROCURVE I! 
contact Lenses. 


HYDROCURVE ii Contact Lenses 
mus! be cleaned daily with SOFT 
MATE or PREFLEX. Fresh BOILNSOAK 
Solution must be used daily for stor- 
ing the lenses. The HYDROCURVE 
Carrying Case must be emptied 
and refilled with fresh BOILPSOAK 
Solution each time the iens i5 
stored. 


H og HYDROCURVE Patient Disinfec- 
tion Unit is not available for disin- 
faction of the lenses, the lenses 
must be boiled in their Carrying 
Case in a pan of water for 10 
minutes. 


CHEMICAL DISINFECTION with 
FLEXSOL has been tested mi- 
ctobiologically and shown to be an 
effective disinfection procedure 
tor HYDROCURVE il Contact Lenses. 
HYDROCURVE H Contact Lenses 
must be cleaned and rinsed daily. 
of after wearing, with PREFLEX and 
NORMOL. The HYDROCURVE Twin 
Case must be emptied and refilled 
with fresh FLEXSOL prior to disinfect- 
ing the lenses. Fresh FLEXSOL mus! 
be used daily for storing and disin- 
tecting the lenses. 


WARNING 

DO NOT MIX OR ALTERNATE THE DIS- 
INFECTION AND STORAGE SYSTEMS 
FLEXSOL SHOULD NOT BE USED WITH 
HEAT 


Hygiene 

Patients must wash and rinse 
hands thoroughly, and dry with a 
lin-free towel before handiing the 
lenses. 


Cosmetics, lotions, soaps and 
creams must not come in contact 
with the lenses since eye irritation 
may result. H hair spray is used 
while the lenses are being wor. 
the eyes must be kept closed until 
the spray has settled. 


Fluorescein 

Never use fluorescein while the pa- 
tient is wearing the lenses because 
the lenses will become discolored 
Whenever fluorescein is used, flush 
the eyes with normal saline solu- 
tion and wait at least one hour De- 
fore repiacing the lenses. Toc 
early replacement may aliow the 
lenses to absorb residual fluore- 
scein irreversibly. 


ADVERSE REACTIONS 

Serious comeal damage may Tre 
suit from wearing a lens which hes 
been soaked in a conventiona' 
hard contact lens solution contain: 
ing preservatives which should no: 
be used with soft hydrophilic con: 
tact lenses. 


tye imitation may occur within c 
short time after putting on a hyper 
tonic iens. Removal of the lens wil 
releve the imitation. 


Very rarely a lens may adhere to 
an eye as a result of the patient 
sleeping while wearing the iens, oF 
wearing a hypotonic lens. it à lens 
adheres for any reason, patients 
may be instructed fo apply a few 
drops of BOILNSOAK Solution of 
ADAPETMES and wait unti! fhe lens 
moves freely before removing the 
lens. 


Rainbows or hatos around objects 
or blurring of the vision may OCCUF 
if the lenses are wom continuously 
for too long a time. Removal of the 
lenses and a rest period of af least 
one hour generally relieves these 
symptoms. 


Excessive tearing, unusual eye 
secretions, and photophcbia are 
not normal; if these symptoms oc- 
cur, the patient should be 
examined to determine their 
cause. 


DOSAGE and ADMINISTRATION 
Conventional methods of fitting 
contact lenses do not apply fo 
HYDROCURVE I (bufilcon Aj Com 
tact Lenses. For a detailed descrip- 
tion of the fitting technique, refer to 
the HYDROCURVE Fitting Guide, 
copies of which are availabie 
from: 


Soft Lenses, Inc. 
8006 Engineer Road 
San Diego, Califomia 9214 


WEARING SCHEDULE SHOULD BE DE- 
TERMINED BY THE EYE CARE PRAC- 
TONER. STUDIES HAVE NOT BEEN 
PERFORMED TO SUPPORT SAFETY 
FOR EXTENDED WEAR OF THIS LENS 


POLL FREE NUMB 


8006 ENGINEER ROAD e f 


Ao x 


> HYDROCURVE 









Moximum Maximum 
“Wearing Time | Wearing Time ' 
i (Continuous (Continuous i 
Day} Hours) Day; Hours) 
1) 3 8 | 
2 | 3 9 | 
3| 4 4G 
4 | 4 11 
5| 6 12 | 
6| 6 TE 
7 8 14 JAH waking 


+ og ROU 


There may be a tendency for the 
patient to overwear the lenses ini- 
tially. Therefore, the importance of 
adhering to the inital daily wear 
ing schedule should be stressed to 
the patient 


Care must be taken on the intial 
visit to assure that the patient is 
supplied with a HYDROCURVE PO- 
tient Care Kit and furly understands 
ail care anc handing instructions 
tor the lenses. As with any contact 
lens, regular recall visits are 
necessary fc assure patient health 
and compliance with instructions. 


* 

HOW SUPPLIED 

tach iens is supplied stenie in a 
glass viai containing sterile normai 
saline solution. The giass vial is 
marked with the base curve, diop- 
tric powet, diameter and the man- 
ufacturing ic! number of the iens. 


To assure proper iens care and 
handling, each HYDROCURVE 
patient MUST BE supplied with à 
complete HYDROCURVE Patient 
Care Kit. 


The HYDROCURVE thermal Patient 
Care Kit is a package required for 
lens cleaning. disinfection, and 
storage, consisting of the following: 


HYDROCURVE Carrying 


COSE stds e Cat. # 1084 
HYDROCURVE Patient 
Disinfection Unit... Cat. # 1083 


BOILnSOAK" Sterile 

Preserved Saline 

Storage Solution ... Cat # 1064 
SOFT MATE: Sterile Cleaner 

foptional)or....... Cat # 4006 
PREFLEX^ Sterile Cleaner 

(optional) .......... Cat. $ 1016 
ADAPETTES® Sterile 

Lubricating Solution Cat # 1047 
Patient Instructions ... Cat. # 1025 


Chemical Disinfection HY- 
DROCURVE Patient Care Kit is a 
package required for the chemi- 
cal method of lens cleaning, disin- 
fection and storage consisting of 
the following: 


PREFLEX* Sterile 


Cleaner.......... .. Cat. # 1016 
NORMOL ° Sterile Rinsing 
Solution ..... Cat. 4 4017 


FLEXSOL” Sterile Solution 
For Disinfection 
and Storage .... 

ADAPETTES” Sterile 
Lubricating Solution Cat. # 1047 

HYDROCURVE Twin 
Case cscs ceeeen 2 Cat. # 1054 

Patient instructions Cat. # 1025 


,. Cat # 1018 


CAUTION: FEDERAL LAW PROHIBITS 
DISPENSING WITHOUT A 
PRESCRIPTION. 


SOFT LENSES, NC. 
_ 
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™. ALL EYES FOCUS ON HARPER AND ROW'S 


. &'LOCSE LEAF VOLUMES 
KNFOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 
. ONE COMPLETE, EVER-CURRENT REFERENCE 


* CLINICAL 


OPHTHALMOLOG 


-Zira M m aa 





_ edited sy Thomas D. Duane, M.D, Ph.D, FACS. 
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enefits you can't afford to miss: 


You are in-ammed, on a regular basis, 
of all that smew, including 
advances ir techniques of 
ophthalmic surgery. 
Appropriste-equipment, and 
rationale o- rs use. is reviewed. 

No charge *o: prewew! Harper and 


Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 


no-cost examination. 


loose lea* concept: new pages for old! 
First set of easy te-insertrevision ` 

g Pages automatically will be sent to 
CLINICAL OP+THALMOLOGY subscribers at no 

` extra charge, alc ng with instructions 


on 


how and where to insert new pages. 


Revisions in fetwre years are optional. 


^- look what you get: 


5 locse lea volumes, 

conce anc comprehensive 
3,200 pags 

221 cnapters encompassing 
the entire feld of ophthalmology 
all infermatien clinical in scope 
167 impressive contributors, 
expers in their specialties 
3,030 elea 1 lustrations 

and pnotcs. plus 7 color plates 
383 tables amd figures 

for fa&t anc yses 

8 x 10" easy-to-handle size 
annual revs c n senice 


' seperate commouterized index, 


updated iw rew fevsion pages 


ea å ë —Á ë —— | — am lS Geese ë c— cee  —À 


Loose Leaf Reference, 2350 Virginia Ave. 
Hagerstown, MD 21740 


Please send me on 30-day approval or phone 301-733-2700 (ask tor Mrs. Taylor): 


L] CLINICAL OPHTHALMOLOGY, 5 VOLS., $300 

[] Enclosed is my check for $300 (We pay postage, handling.) 

[] Please bill me full amount, $300, plus postage, handling, $5.30 
C] Please bill me $ per month. ($10 minimum.) 


Name 








(please print) 
Address —————— — —— M 





(eR ILIA rre SEMEN I dh cm Zip 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 











KRESGE EYE INSTITUTE 
of Wayne State University 
and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
DEPARTMENT OF OPHTHALMOLOGY 





are pleased to announce a 


SYMPOSIUM ON GLAUCOMA SURGERY 
honoring 
H, SAUL SUGAR, M. D. 


May 17-18, 1979 
Detroit Flaza Hotel 
Renaissaa ce Center 

Detroit, Michigan 









. PROGRAM ! DIRECTO Dong | H. Shin, M.D. 
co DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


GUEST FACULTY - zT: | 
Hugh Backman n M.D. Samuel D. McPherson, Jr., M.D. 
John G: Bellows, M. . . Irvin P. Pollack, M.D. 

A. Robert Bellows, M. D. .. Harold G. Scheie, M.D. 








Max Forbes, M.D. . Bernard Schwartz, M.D., Ph.D. 
Miles A. Galin, M.D. H. Saul Sugar, M.D. 
John Hetherington, Jr., M.D. David M. Worthen, M.D. 


Marvin L. Kwitko, M. D. 
Paul R. Lichter, M. D. 


KRESGE EYE. INSTITUTE FACULTY: 
John W. Cowden, M. D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D.; Garron Klepach, M. D.; Dong H. Shin, M.D., Ph.D. 
Harold Weiss, M.D. 





Le REGISTRATION FEE: $150.00 (includes cohet breaks, luncheons and banquet). Residents in training: 
Ps $100.00. 


.. BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional Tee to iecistiante: guests of 
i registrants and interested Ophthalmolo “st NOT registered for the program are invited to attend — 
the came FEE: $30.00. 





HOTEL: A block of rooms ; have bei. reserved for participants at the Detroit Plaza Hotel, ‘Renaissaneé. 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50. 00, 
for doubles or twins. You must mention this Wayne State University program MAKE YOUR 
RESERVATIONS EARLY. 008 


* Education v, Wáyiie State University School of Medicine, 1206 Scott Hall, 5 
Detroit, Michigan 48201 (313) 577-1180. E ’ X 





d REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to ikea address. 














THE NEW 


EE 


— — — " " 3 
F E » : 
B 
mA Ww 
P F d - . ` (5, - 
P + A - 
| ~ p 4 
r x 4 
" t , 4 
: T 
i » on, " = 2 i? 
S T | em " ^^, f ( 
> " J atm " 
$ T ' " 
A > o 
` Tre N d f Li Mr 
5 
~ on 
«g: 


i / ue x _ | "-— m de 
à E 3 A " ' ~ EE E Ms, 
1 A0 OF P e be 4. ~~ — st Wu A ndi Q < E ( 
Pie wey >. TX cat vy : E AS Ir NS no * rv fp STRUCT AU repa RS j re — MA zak, A bs PETERR Y * 
V ot SET Nee SS M t FA i A - + - t S - E 4 Ow x TP aU p dd A ^ "4 m 
4 LA E | 4 4 ; j ps d 
“> m ! mW" - " TJ F 8 f 4 
A E | m^ v 7s m M < B 
Ly P PLA ay L| E Cy be 1 7 ‘E — i : Z4» $ r i 1 dar 
^ » À - D aa E 8) m , J ab ‘ = aa 
Ls J > 4 " 


Hw ES "777 Mofes insérüon of Aphakie or thin, large dia- — 


pu t meter soft lenses is now made possible by SOFT- 
E SERT." 

No more groping and searching for a dropped lens. 

No mcre inverting back against the finger problems. 

Less handling also reduces the risk o: contamina- 

tion and damage. 


SOFT-SERT™ holds the soft contact lens securely, yet 
there is immed ate and automatic release of the lens upon con- 


tact with the eye. The soft, resilient rubber cup offers peri- 
pheral support preventing the soft lens from inverting after a 
less-than-perfect insertion attempt. 


SOFT-SERT™ can be easily disinfected by either 


boiling or conventional cold disinfection techniques. 


SOFT-SERT’S™ novel unifit finger attachmert leaves 


both hands free to manipulate the eyelids, if necessary. Statis- 

: TM tics show that cne out of every five patients has a problem with 

: SOFT-SERT contact lens insertion. The next time you have a problem 
; atient. 
Packagec six to a Dox, comes complete with P 
; TM 

'* Simple instructions. Available in two sizes: THINK SOFT-SERT 
. or better yet, be prepared and order a supply now. 


SOFT-SERT™ 12 SOFT-SERT™ 








Y 


Is recommenced for soft contact lens diameters THAT INGENIOUS LITTLE DEVICE THAT MAKES 
from 72 to 14 mm. SOFT CONTACT LENS INSERTION EASY 
danke LE LLL LL ELT 


SOFT-SERT™ INC. 
P.O. BOX 376 
CEDARHURST, N.Y. 11516 


PLEASE SHIP ME THE FOLLOWING: 
z "i — Box(es) of SOFT-SERT™ 72 (at 13.50 per boz of 6) 
Box(es) of SOFT-SERT™ 74 (at 13.50 per bo: of 6) 


NAME MDF 
ADDRESS 


CITY __.43 STATES as — . ZIP 
POSTAGE & HANDLING INCLUDED 
CHECK OR VONEY ORDER MUST ACCOMPANY YOUR ORDER 


‘SOFT-SERT™ 14 


As recommencec for soft contact lens diame- 
ters exceedinc 14 mm. 


RUN. | 
. HELPFU 23 HINT: The practitioner can 


use SOF SERT * with «cnfidence to insert aphakic or 
` other<diffieult-tc-handle soft contact lenses during the 
fitting a 


P a T"EUAGUPE"LIFAESAIE^/ 
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Though it stands only 7.5 centi- 
meters, Pred Forte* (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 

terms of anti-inflammatory activity: 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 2596 more anti-inflam- 
matory activity than the closest 

steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
! inflamed rabbit eyes with epithe- 
| lium intact. And further, Pred Forte 
achieved significant concentra- 

tions in the aqueous humor? 
: Pred Forte performs both in 
| the lab and, more important, 
on the real firing line: in your 

patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
$ that’s why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 


REST 


i When you see severe ocular 
à inflammation, remember the 
i “ruler”: Pred Forte. 
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Pred Forte" (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicefla and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, anc fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used. or is in ase. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
RE ACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 

ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. . 


AJIÉRGAN Irvine, California 
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epithelium allows the procedure to 
continue but the risk is then run of 
delayed epithelial healing and recur- 
rent erosions, especially in diabetic 
patients. Topical agents used during 
surgery may be toxic. Anomalies of 
pH or osmolarity can cause epithelial 
damage and phenylephrine (Neo- 
synephrine) hydrochloride in the pres- 
ence of epithelial defects can have a 
toxic effect on the endothelium. 

In spite of this, considering the 
volume of retinal and vitreous sur- 
gery, the complications to the cornea 
and anterior segment are remarkably 
few. Boniuk and Zimmerman' de- 
scribed 25 cases of iris and ciliary body 
necrosis after scleral buckling proce- 
dures. Sebestyen et al? and Smith 
demonstrated narrowing of the cham- 
ber angle, and Fiore and Newton’ 
found only minimal transient anterior 
segment changes, which rapidly re- 
verted to preoperative levels. 

This article reports the develop- 
ment of identical corneal changes in 
three patients who had extensive reti- 
nal detachment surgery and silicone- 
oil injection. No prior reports of simi- 
lar changes have appeared in the liter- 
ature, to my knowledge, either as a 
eomplication of routine retinal detach- 
ment surgery or as a result of silicone- 
oil injection. 


 bengal The antericr chamber was deep, ` : 






REPORT OF CASES 


CASE 1.—A 69-year-old man with a histo- go 

ry of high myopie and central retinal. vein «2 
Hus in the right eye was found to h ive 
a superior bullous detaehment. of t 
retina, involving the macula. The 
had three extensive retinal. d 
procedures, which included 
procedure, cryotherapy. ap] 
surface plomb, and drainage 
fluid. These failed to replace the retina, 
and a diagnosis of massive vitreous retrac- 
tion was subsequently made. Silicone oi] 
was then injected between the preretinal - 
membrane and the retina witk good post-. 
operative flattenirg. Within two months, a 
cataract and corneal opacities had devel- : 
HS E 

The patient's visual acuily was percep- 
tion of light. The corneal opacities were 
grayish-white, of varying shape and size, z 
and scattered across the entire cornea. O3 
Biomieroseopy showed the opacities to be - 
located entirely within the epithelium, 
with confluence im some areas, Between 
the opacities, the epithelium was normal 
(Fig 1). No abnormality was ebserved in 
the stroma or endethelium. 

The eornea was eompletely anesthetic. 
Basal and reflex tear secretion, tear film, 
and tear break-up time were normal. The 
anterior corneal mosaic was normal No 
stain was noted with fluorescein or rose 










































































and there was nc evidence of uveitis or 
glaucoma. No silicone was present in the l 
anterior chamber, ie. 
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Fig 1.—Left, Corneal opacities against 
red reflex. Right, Drawing of opacities 
and their location in optical section. 


This patient was observed for more than 
two years. No progression of his corneal 
changes or increase in confluence Oc- 
curred. 

Case 2.—A 69-year-old man with myopia 
had a superior retinal detachment in his 
only eye six months after cataract surgery. 
The macula was detached, and three 
peripheral tears were identified. Following 
four extensive retinal detachment proce- 
dures, which included an encircling proce- 
dure, cryotherapy, application of a surface 
plomb, and drainage of subretinal fluid 
(which failed to replace the retina), a diag- 
nosis of massive vitreous retraction was 
made. Silicone oil was injected after 
release of subretinal fluid. A shallow 
detachment persisted, and corneal opaci- 
ties developed within six weeks. 

The patient’s visual acuity was 20/60 
with correction. Multiple grayish-white 
corneal opacities of varying shape and size 
were noted to lie entirely within the 
epithelium. The intervening epithelium, 
stroma, and endothelium were normal. 

The cornea was completely anesthetic. 
The basal and reflex tear secretion, tear 
film, and tear break-up time were normal. 
The anterior corneal mosaic was normal, 
and no stain was noted. There was no 
evidence of uveitis or glaucoma. The ante- 
rior chamber was deep with no silicone 
present. 

This patient was followed up during an 
18-month period, and no progression of the 
changes or increase in confluence oc- 
eurred. , 

Case 3.—A 27-year-old man was found to 
have a traction retinal detachment in his 
left eye following an intraocular foreign 
body. The patient had a vitrectomy, after 
which the retina remained detached, but no 
definite holes were identified. Silicone-oil 
injection was carried out, but within two 
months, a cataract and an opaque cornea 
had developed. A combined penetrating 





keratoplasty and lens extraction was Fig 2.—Epithelium (E), basal lamina (BL), Bowman's layer (B), and superficial stroma'(S).., « 
performed two months after the patient’s Granular basophilic stippling is visible in Bowman's layer (toluidine blue, X nm / 
2022 Arch Ophthalmol—Vol 96, Nov 1978 Kettner 
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Fig 3.—Epithelium ʻE), basal lamina (BL), 
Bowman's layer (B), and stroma (S). Black 
granular deposits are seen to be mainly in 
Bowman's layer with some intrusion in 
superficial stroma ( x 4,000). 


first surgery, but the retina remained 
detached, seconcary glaucoma developed, 
and the blind, painful eye was eventually 
enucleated. 

On examinatien prior to keratoplasty, 
the visual acuity was light perception. 
Multiple opacities were present in the 
cornea, located in the deep aspect of the 
epithelium. The opacities were mainly 
discrete, although some corfluence was 
seen. The intervening epithelium, stroma, 
and endothelium were normal. Total 
cornea anesthesia was present. The reflex 
and basal tear secretion, tear film, and tear 
break-up time were normal. The anterior 
corneal mosaic was normal, and no stain 
was present. There was no evidence of 
glaucoma or uveitis. The anterior chamber 
was deep with ne silicone present. 


MATERIALS AND METHODS 


Corneal biopsy specimens were taken 
from patients 1 and 2 and from the excised 
corneal button from patient 8. Each speci- 
men was divided in two; ore piece was 
fixed in Bouin's solution and embedded in 
paraffin wax for conventional light micros- 
copy and histochemistry; the second piece 
was immersed in cold 2.5% glutaraldehyde 
and embedded in resin (Araldite). Thin 
orientational 0.5-u sections were cut and 
stained with tcluidine blue for light 
microscopy. Ultra-thin sections were cut 
and stained with uranyl acetate and lead 
citrate for electron microscopy. 


HISTOPATHOLOGIC FINDINGS 


The histologic appearances were 
identical in all three cases and will be 
discussed collectively. 


Light Microscopy 


Two specimens consisted of epithe- 
lium, Bowman’s layer, and superficial 
stroma (Fig 2). The third specimen 
was a full-thickness corneal button. 
Toluidine blue stain Showed a fine 
basophilic stippling of Bowman’s 
layer and the superficial stroma. The 
appearances differed from the coarse, 
granular deposition usually seen in 
corneal calcification. The stromal la- 
mellae were, for the most part, 





v. m J ; zo T : " **ow* SS : 

ab ye y 14; 4 | f Ue mee Ste 5 normal. There was an overall increase 
a a è . s t ee e S 35 

"A" i a TS EE ^ vtt eree 


Fig 4.—Deposits with crystal-like appear- 


- 
* c E 

"* 
j 

E giw noe 





ance ( x 63,000). 


* * 


1 


© a ; E X ` 6 
Xm EL Nov 1978 Keratopathy—Brodrick 2023 
. me 
- a 


2024 








w^ 


Fig 5.—Aggregation of electron-dense particles into contiguous masses. Atypical layer (L) is present between masses 
and basal lamina (BL); E, epithelium: B, Bowman's layer; S, stroma ( X 10,000). 
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Fig 6.—Left, Count from precipitates in Bowman's layer (gold grids); Al, peak from aluminum circlip on specimen holder; 


Cu, peak from specimen holder; Fe, small peak from specimen holder, plus escape peak: Au, peak present due to gold 
specimen grids; Os, peak present due to osmium fixation; Ca, peak present in precipitates; P, substantial amount detected 
despite some masking by osmium peak: S. sulfur peak would be obscured by gold peak. No silicone present. Right, Count 
from precipitates in Bowman's layer (copper grids); Cu, large copper peak from grids and specimen holder; Fe, peak from 
specimen holder plus escape peak; P, peak from precipitates only; Ca, peak from precipitates only; S, small peak from 


man. resin (previously masked by gold peak; could also be from processing with ethanol). ) 
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tion of an abnormal zone in Bowman's 
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layer; and third, the deposition of elec- 


tron-dense particles in the stroma. 


Electron-Dense Particles 


Bowman’s layer was dotted with 
multiple electron-dense particles, 
which were, for the most part, 
discrete; in some areas adjacent to the 
deep aspect of the basal lamina, 
however, the particles had become 
aggregated into dense contiguous 
masses (Fig 3). At high magnification, 
these electron-dense particles were 
seen to have a erystal-like appearance 
(Fig 4), but their fine structure was 
beyond the resolution of the micro- 
scope. 


Atypical Bowman’s Layer 


In some areas, Bowman’s layer had 
become differentiated into an atypical 
zone lying between the basa! lamina 
and the linear aggregates of the elec- 
tron-dense particles (Fig 5). In those 
areas, the random orientation of the 
normal Bowman collagen had taken 
on a much more regular appearance 
that was reminiscent of the lamellar 
appearance of the stroma. 


Stromal Changes 


The stromal lamellae for the most 
part appeared normal, although there 
was an overall increase in stromal 
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keratocytes. E ectron-dense partiel 
similar in appearance to those : see 
Bowman's layer, could be seen in some 
parts of the superficial stroma. 
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Kerex-ray erystal detec or). Section: 
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material. The relative intensity of the 





values obtained strongly suggested - 


-- 


that the precipitates were calcium. 
phosphate. No silicone was present. 


COMMENT 
Calcium Presence 





These three cases demonstrate sev- | 
eral common features, including iden- 
tical biomicroscopic appearances of 
tissue, total corneal anesthesia, multi- 
ple surgical procedures, intraocular 
injection of silicone oil and rapid onset 
within weeks of surgery. Jis 

The granular deposits in Bowman 
layer are seen with the high magnifi- 
cation of the electron microscope to 


have a fine crystalline structure 
unlike the usual coarse appearance of 
ealeium. Although the reactions to 
both von Kossa and alizarin red stains 
are negative for caleium, the blue col- 
oration with quinalizarin and solo- 
chrome azurine, and the bluish-green 
reaction with naphthochrome green 
would in fact occur if these deposits 
were calcium. Confirmation of this is 
established by the demonstration of 
calcium and phosphate peaks with 
electron-probe analysis in a propor- 
tion eompatible with the presence of 
calcium phosphate. 

= Although histochemical analysis 
raises the possibility of beryllium 
impregnation, there is no clinical 
evidence of beryllium intoxication, no 
exogenous source of beryllium, and no 
“evidence of contamination of silicone 
oil with the element. Beryllium, the 
fourth lightest element, (atomic 
weight, 9.02; specific weight, 1.86) is in 
fact technically difficult to detect on 
the instrument used. 

© Corneal calcification, as seen in 
classical band keratopathy and hyper- 
caleemie states, involves the deposi- 
tion of ealeium carbonate, phosphate, 
sulphate, oxalate, or apatite in areas 
of accumulation of excess mucopoly- 
saccharide. The granules, nodules, and 
laminae so formed in Bowman’s layer, 
and the superficial stroma induce a 
foreign-body and inflammatory-cell 
response that can lead to the migra- 
tion of keratocytes into the area, as 
was seen in these cases, and to subse- 
quent encapsulation of the deposits in 
fibrous tissue. The difficulty in identi- 
fying the deposits in these cases by 
routine histochemical techniques may 
indicate an inherent lack of sensitivi- 
ty in the techniques themselves or, 


©. L Boniuk M, Zimmerman L: Pathologic Anato- 

“my of Complications, Schepens CL, Regan CD, 
Rosenthal M (eds). Boston, Little Brown & Co, 
1965, p 263. 

2. Sebestyen JG, Schepens CL, Rosenthal ML: 
~ Retinal detachment and glaucoma: 1. Tonometrie 
and gonioscopie study of 160 cases. Arch Ophthal- 
nol 67:T36-745, 1962. 

3. Smith TR: Acute glaucoma developing after 
scleral buckling procedure. Am J Ophthalmol 
63:1807, 1967. 
^ 4, Fiore JV, Newton JC: Anterior segment 
changes following the scleral buckling procedure. 
Arch Ophthalmol 84:284-287, 1970. 
5. Watzke RC: Silicone retinopiesis for retinal 
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more likely, that the calcium phos- 
phate is present in a masked, possibly 
protein-bound form, which is not 
revealed by routine staining meth- 
ods. 


Cause of Keratopathy 


Although it is difficult to establish 
the precise eause of this keratopathy, 
multiple surgical procedures and the 
injection of silicone oil must be consid- 
ered as possible contributory factors. 
The numerous surgical procedures 
consisted of repeated incisions that 
involved the conjunctiva, Tenon’s eap- 
sule, and episclera. The additional 
effects of hemostasis and cryotherapy 
may have contributed to fibrosis and 
relative ischemia of the perilimbal and 
ciliary areas, resulting in a notable 
interference with corneal nutrition 
and nerve supply, both of which are 
documented causes of dystrophic cal- 
eifieation. In addition, this mechanism 
would readily explain the profound 
corneal anesthesia, which, in the 
presence of intact epithelium, is not a 
usual feature of typical band keratop- 
athy; however, a search of the litera- 
ture has failed to reveal documenta- 
tion of similar corneal changes and 
similar mode of onset as a complica- 
tion of multiple or extensive retinal 
detachment procedures. 

According to J.C. Evans, MD (vrit- 
ten communication, August 1974), sili- 
cone oil, ideal from the aspects of 
clarity and inertness, has consistently 
been shown on detailed analysis to be 
free from contamination. Although 
the short-term ocular tolerance to sili- 
cone is generally good, long-term 
sequelae have been described by many 
authors. These conditions include cat- 
aract, glaucoma, emulsification in the 
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anterior chamber, ® and specific reti- 


nopathy.** The corneal complications .* 


that have been described inelude 
corneal dystrophy,*'" band keratopa- 
thy? keratitis,' and impregnation in a 


corneal sear; In most instances, the - 


late development of corneal dystrophy 
has been associated with aphakia, the 
absence of an intact posterior capsule, 
and the presence of silicone in the 
anterior chamber,’ although in 
some rare cases, the complication has 
occurred in phakic patients." 

The biomieroscopie and light micro” 
scopic appearances, and the negative 
staining for calcium with routine 
histochemical techniques raise the 
possibility of elastotic degeneration," 
but the ultrastructural appearance of 
the granules and the demonstration of 
calcium phosphate by electron-probe 
analysis serve to exclude this as a 
diagnosis. 


Although postdetachment keratop- 


athy is seen occasionally in patients 
who have not had silicone-oil injection, 
changes similar to these have not been 
previously described. It is difficult to 
exelude a contributory role of silicone 
in these three cases in view of the 
doeumented implication of silicone in 
a variety of corneal changes, and it is 
possible that the changes described 
were compounded by nutritional de- 
privation, or were the result of 
repeated and extensive surgical proce- 
dures that eventually compromised 
the normal functioning of the cornea. 
The presence of calcium phosphate in 
the cornea, the primary material 
deposited, is probably not of any 
prime importance, but instead, such a 
finding probably represents merely a 
nonspecific reaction to gross altera- 
tion of nutrition and function. 
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intraocular lens implantation has 
stimulated investigative efforts to 
discover the precise nature and degree 
of damage that implants inflict on the 
corneal endothelium. Specular micros- 
copy provides a good method for 
studying these changes. 

Maurice’ developed the specular 
microscope in 1968 to study the 
corneal endothelium. The instrument 
has been modified by Laing, Sand- 
strom, and Leibowitz? and has been 
further modified and popularized by 
Bourne and Kaufman.’ 

These authors?? have observed that 
the endothelial cell density decreases 
with age. The loss of cells is accompan- 
led by a process of sliding of the 
remaining cells. The same explanation 
was given for the presence of larger 
endothelial cells in clear corneal trans- 
plants.*^ 

This communication represents our 
observations on the process of endo- 
thelial cell behavior after intracapsu- 
lar cataract extraction with intraocu- 
lar lens implantation in a series of 43 
cases. 


SUBJECTS AND METHODS 


Forty-three patients considered accept- 
able for intraocular lens implantation, 
based on history and objective evaluation 
of the ocular status, were included in this 
study. 

All of the patients were subjected to 
specular microscopy of the corneal endo- 
thelium, using the Bourne and Kaufman 
modification of the Maurice specular 
microscope. Photographs were made. In all 
instances we photographed the endothe- 
lium of the central portion, as well as the 
superior 3 to 4 mm of the cornea. This was 
performed by asking the patient to look at 
a fixation light, which was attached to the 
instrument and which could be moved to 
different angles. Pachometry was per- 
formed in all of these patients. The intraoc- 
ular pressure was recorded by tonometry. 
These procedures were repeated during the 





early (up to four weeks} and late (beym : 
12 weeks) postoperative perieds. 

Cell densities were ca: ieülated from thr 
different fields ir. both the central and 
superior regions of the cornea by us 
technique described earlier The avéra 
figures are in Tables 1 and 2. | 

The surgieal procedure was performed 
by using a standard mierosurgical tech: 
nique, which has. hen deseribed previous. 
ly. 8 e 































RESULTS - 3 : 

Figure 1 demonstrates the preoper- 
ative appearance of the endotheli 
of the central portion of the cornea 
case 1. The cells are densely packed 
and show a hexagcnal appearance 
(2267 cells per square anillimeter)- 
Figure 2 demonstrates the 
endothelium frem the superior : 
mm of the ecrnea 12267 cells. 
square millimeter) in cag 
no obvious difference in. 
morphology or censity of 
lial cells in the two regioni. 

Figure 3 shows the endéthelium of : 
the central pcrtion of the cornea” 
during the earl» posteperative period 
in case 1. There is no substantia 
change from preoperative appearance 
(1,867 cells per square mill: meter). 

The endothej ium of the superior 
aspect of the cornea, however, under- 
goes gross cell loss, indicated by dark 
areas where no cell outlines are vi isi 
ble. These mar represen: areas of 
acellularity or edemetous cells that 
are out of focas (Fig 4). The cells 
surrounding these areas (Fi ig 5) are 
greatly enlarged (933 cells per square - 
millimeter) The redueed endothelial 
cell density in the superior region of 
the cornea is consistent with this 
observation. 

Figures 6 and 7 demonstrate the 
corneal endothe ium in ease 1 during 
the late postoperative period ( beyond 
12 weeks) The central endothelial. 
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Table 1.—Endothelial Cell Densities” 


Eariy 
Postoperative 
Preoperative Period? 
germane erii arteria 
Central Superior Central Superior 


1,200 = 


2,400 + 77 

3,067 + 154 

3,200 + 77 

2,400 + 77 | 

3,467 +77 3,200 + 77 

2267 +77 2,267+0 

2.533 + 231 2,533 + 77 

2,533 + 0.. 2,533 + 77 

2,400 + 77 

2400 + 77 2,267 + 77 
2,800 + 77 

2,800 +77 2,933 +0 
2,400 + 154 

2,267 + 154 


a rn 


1,466 t T7 


Late 
Postoperative 
Period! 
poreamme aaeeea, 
Central Superior 


1,466 + 0 


2800 +77 2,400 + 154 4.333 + 154 2267. 


*Measured in celis per square millimeter. 
TUp to four weeks. 
{Beyond 12 weeks. 


Early 
Postoperative 
Preoperative Period? 
Central Superior Central Superior 


2,933 + 0 2,800 + 77 2400 + 77 1,867 + 


2,800 + ` 

2,667 
2667 + 77 2,267. 
3,200 + 154 


72,533 +77 2,400 — 0 


*Measured in cells per square millimeter. 
1Up to four weeks. 
iBeyond 12 weeks. 
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Late 
Postoperative 
Periodi 


—€————M 


Central Superior 





celis (Fig 6) look much larger (1,466 
cells per square millimeter) and have-" . 
almost attained the size of the cdllsin ' 
the region adjacent to the superior ~ 
limbus (1,466 cells per square milli- 
meter) [Fig 7]. : 
Of the total of 43 corneas, 30 
corneas (69.7%) demonstrated changes 
that were consistent with the pattern 
shown in case 1. However, some 
degree of variation was evident in : 
these corneas and is reflected in the 


cell densities (Table 1). 


Thirteen of the 43 corneas (30.3%) 
showed no clear-cut evidence of 
change from the early to the late 
postoperative periods. This is indi- 
eated by inappreciable alteration in 
the cell densities in the central regions 
(Table 2). All 43 corneas showed areas  * 
of probable acellularity in the superior 
region during the early postoperative 
period. These were conspicuously ab- 
sent in all the corneas during the late 
postoperative period. 

The intraoeular pressures in all 43 
eases were within normal limits, both , 
preoperatively and postoperatively. 
Corneal thickness measurements did 
not demonstrate any correlation with 
cell densities. 


COMMENT 


“Normal” corneal endothelium ex- 
hibits changes in morphology with 
age."* As the cornea attains its adult 
dimensions, the surface area increases 
almost twofold, without a concomitant 
increase in the number of endothelial 
cells to cover this area. The endothelial 
cell covering for the posterior corneal 
surface is accomplished by compensa- 
tory changes in the form of an 
increase in the size of individual cells. 
These changes are more pronounced 
in corneas of individuals over 60 years 
of age. 

Following any kind of trauma, the, 
same phenomenon occurs in young* 
corneas.'^' Spontaneous division of 
endothelial cells has not been demon- 
strated to occur in adult animals and 
probably does not occur in man." In a 
study of eye-bank eyes, a rare mitosis 
was observed in the corneal endothe- * 
lium stained with para-nitro blue ` 
tetrazolium.“ : 

If replacement: of endothelial eds 
oecurs by a process of mitosis, ye 
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not leac to « reduced cell density. The 
decrease im sell density after any type 
of damage -o the endothelium indi- 
cates resurfacing by a process of slid- 
ing and spreacing of the remaining 
cells..* The changes in cell density 
indicate the summer of nonviable cells. 
This namber increases after surgical 
manipulations." 

Specalar microscepy provides a dy- 
namic methoe of stacying alterations 
in corneal endothelium after any type 
of insult. This precedure is being used 
‘increas ngly study the endothelium 
after catarac’ extraction, intraocular 
lens implantation. =" and after cor- 
neal transplantation» 

Bourne and Kaufman, from their 
observasien of a 16-year-old boy who 
sustained a B3-gun injury to one of 
his eyes. founc a substantial decrease 
in densi-y and ineresse in size of the 
endothelia! cel:s ir the cornea of the 
injured eye. O»sservations on eorneas 
of patients who had intraocular lens 
insertior?'^^ amd corneal transplants 
that remmined clear for a number of 
years demcnstratec a similar phenom- 
enon.** This is prebably due to the 
process 0: spreading and sliding of the 
remaining ells to compensate for the 
cell loss sustamed zt the time of 
surgery. 

Specular microscopic observations 
on our patients with ntraocular lens 
implantat oa indicate that the healing 
process in the corneal endothelium 
follows £z parcticular sequence of 
events. Darme the initial postopera- 
tive period, the endothelium of the 
central regiem of the cornea does not 
show any notable alteration, as seen in 
30 of the 48 corneas. The superior 
region of the comes. however, shows 
large zones that aredar« and acellular 
bordered by areas ‘hat contain rela- 
tively larger enoothelial cells. These 
dark areas may represent areas of 
eacellularity er eJemateus cells that 
are out of focus. This is probably 
related to surg c trauma sustained 
at the superior limbus, which results 
in a greater degree o° damage to the 
endothelium :n this region and repre- 


e sents an initial step in the compensa- 


e 


` togy changes in the endothelium. 


During the late pstoperative peri- 
odi the endothelium covering the 
ET tae 'ornea undergoes 
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Fig 1.—Preoperative appearance of central endothelium on specular microscopy 
( x 350). 





Fig 2.—Preoperative appearance of corneal endothelium from superior 3 to 4 mm of 


cornea on specular microscopy ( x 350). 





Fig 3.—Specular microscopic appearance of central corneal endothelium during early 
postoperative period after intraocular lens implantation. No notable changes in morphol- 


ogy from preoperative appearance ( x 350). 





Fig 4.—Specular appearance of superior region of cornea in early postoperative period, 
showing dark areas with loss of cellular outlines ( x 350). 


an increase in cell size, with concomi- 
tant total repopulation of the periph- 
eral areas of the cornea. This seems to 
represent completion of the compen- 
satory process in the endothelium. 
These observations clearly demon- 
strate that healing of the endothelium 
occurs by compensatory changes in 
the remaining cells, rather than by cell 
division. 


Neither the duration of time re- 
quired for these changes nor the 
extent of the changes is the same in 
all corneas. This was obvious in the 13 
corneas in which inappreciable change 
occurred between the early and late 
postoperative periods, which was dem- 
onstrated objectively by minimal 
changes in cell density (Table 2). One 
striking feature, however, Was the 
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Fig 5.—Corneal endothelium of superior 3 to 4 mm of cornea on specular microscopy 
during early postoperative period. Cells show gross enlargement and surround areas of 


acellularity ( x 350). 





Fig 6.—Central corneal endothelium on specular microscopy during late postoperative 


period (beyond 12 weeks [ x 350]). 





Fig 7.—Corneal endothelium of superior 3 to 4 mm of cornea on specular microscopy 
during the late postoperative period after intraocular lens implantation. 


difference in cell size that existed in 
all 43 cases between the superior and 
the central areas of the cornea during 
the early postoperative period after 
intraocular lens implantation. 

Our observations also indicate a 
substantial difference in endothelial 
cell density in the central portion of 
the cornea between the early and late 
postoperative periods. This is in 
contrast to observations of other 
investigators, who did not find any 
change in the endothelial cell density 
in this region for up to 15 weeks" and 
seven years postoperatively.'? The 
latter study was done on different 
cases at different time intervals after 
surgery. To our knowledge, none of 
the studies published so far indicate 
any observations on the superior 3 or 4 
mm of the cornea in the same cases at 
aie es intervals after surgery. 
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Histopathological observations on 
16 corneas obtained from eyes with 
intraocular lens implantation showed 
an important difference in the endo- 
thelial cell pattern between the 
superior and inferior halves, accord- 
ing to a conversation with J. Wright, 
MD, (March 1978). In 12 instances the 
superior aspect of the cornea demon- 
strated a reduced density of cells, 
which were noted to be larger and 
more attenuated when compared with 
endothelial cells covering the inferior 
cornea. This is consistent with our 
observations in this study. 

In the light of the above findings, 

ndothelial cell densities in the central 
portion of the cornea determined 
during the early postoperative period 
(up to four weeks) do not accurately 
reflect the actual degree of cell loss 
owing to surgical trauma. One could 





assume that a similar phenomenon 
occurs in corneal transplants. ae 
It is clear that specular microseopic * 
studies of corneal endothelium should 
not be confined to the central area of 
the cornea. Attempts must be made to . 
observe the superior region of the 
cornea after cataract extraction and 
intraocular lens implantation. Re- 
peated observations of the endothe- 
lium of the cornea at definite inter- , 
vals after surgery or other insult can 
be expected to provide valuable infor- 
mation concerning the healing pro-* 
cesses of the corneal endothelium. 


William Waldron, AB, assisted technically in 
this study. 
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Cell Population Changes of 
Cornea During Life 
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1974 demonstrated that black and 
white photography of the human 
corneal endothelium was possible us- 
ing a special camera attached to a slit 
lamp.* Photographs in a smal! central 
area of the human cornea were 
obtained by Laing and co-workers in 
1975 with a microscope objective and a 
slit-light source.’ 

The specular microscope has been 
used to determine aging changes of 
the central cornea by Laing et al* and 
by Bourne and Kaufman: Recently, 
Blackwell et al were able to photo- 
graph cells up to 3.7 mm from the 
central cornea with the specular 
microscope.* With the standard photo 
slit lamp we have photographed the 
endothelium of virtually all areas of 
the human cornea in subjects ranging 
in age from 3 to 88 years. Aging 
changes in the cornea include loss of 
cells and the development of apparent 
defects in the endothelial cell coverage 
of Descemet’s membrane. 


MATERIALS AND METHODS 


Ninety-seven female and 55 male sub- 
jects were selected at random from 
ophthalmology clinies, medical center fac- 
ulty, staff, and students. A brief medical 
history was obtained from each. Both eyes 
of each subjeet were photographed with 
the exception of any eye that exhibited 
cornea] pathol ical features or surgical 
aphakia. 1 

The photo slit. Bins was used at a camera 
magnification of 28x to determine cor- 





neal diameter, and 11x to photograph the 


endothelium. The film used was positive 
eolor (ASA 64 and 160). Camera settings of 
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the investigator's dominant eye and fin 


by the cell density. To c 





























f 22, f 32, and. f 44 were used. The slit lam 
was modified with the addition of à heat 
splitter, a 2x negative lens, and a came: 
arm for stereo photcgrapky. A für 
camera power supply was used to po 
the slit-beam strobe light. Maximum 1 
intensity was used, which gives a T 
time of about one second, 
The endothelium was T e 
the area of specular refection.* By vary 
the subject’s direction ef gaze, the s 
reflex was moved arot dt 
the endothelium was >t 
temporal to nasal line 
endothelium is photograph 
subject retract his upper e 
ing downward. Viewi ag of the i 
portion requires an uoward gaze and. 
facilitated by having :he subject tilt his 
head backward slightly. from the slit- -lamp 
forehead bar. Subjects did not find either 
of these maneuvers to be uncomfortable. : 
One camera was mounted on the side. of 


focusing was done mcnocularly with the 
dominant eye only. The specular reflection 
was obtained with a marrow slit beam at 
maximum viewing brizhtness. The endo 
thelial photographs were projected: ont 
glossy white paper, giving a total mag 
cation of 200 x . Cell out.-ines were traced. 
calibrated microscope grid was photo- 
graphed with the photc slit ls mp, and this 
was used to determine the number of cells 
per square millimeter. 

The total endothelia: cell. population of 
each cornea was ealeuizted by multiplying 
the surface area of Descemes's membrane 
etermine cell densi- 
ty, the cornea was «onsidered as two 
portions of equal posterior surface area, I» 
central half and a peripheral half. Cell , 
counts from eight or more photographs, 
expressed in cells per square millimete 








xp “sy: 


were then averaged (the counts from the 
central cornea were weighted equally with 
the combined values from the peripheral 
cornea photographs) to obtain an overall 
average cell density for each cornea. The 
posterior corneal surface area was caleu- 
lated in square millimeters using posterior 
corneal curvature and corneal diameter. 
For a cornea of average anterior horizontal 
diameter, the conversion factor was calcu- 
lated to be 210.4 sq mm to go from cells per 
square millimeter to cells per cornea. 
Seventeen donor eye bank eyes were 
studied that ranged in age from 4 months 
to 88 years. Six of the eyes were first 
covered with 10% glycerin in water and 
photographed with the slit lamp while 
gentle pressure was applied to the posteri- 
or portion of the globe with the thumb and 
forefinger. The cornea was then removed 
from all eyes leaving a scleral rim. The 
endothelial surface only was covered with 
0.01% aqueous toluidine blue O for two 
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*The percent error between the light microscope (A) count and the specular illumination (B) count 


Correlation of Specular Endothelial Cell Counts 
With Light Microscope Endothelial Cell Counts 


minutes and then washed in water. The 
endothelial cell density was determined 
with the light microscope at 200 x magnifi- 
cation. 


RESULTS 


The correlation of endothelial cell 
density by specular illumination and 
by light mieroscopy using human eye 
bank eyes is shown in the Table. The 
mean error of the cell density as 
determined by specular illumination 
as compared with light microscopy is 
+ 0.78%. 

Each specular photograph contained 
an area of endothelium 0.2 mm by 0.7 
mm or larger (Fig 1). In general, a 
larger specular reflex was photo- 
graphed in younger subjects, com- 
monly 0.4 mm by 0.8 mm; the photo- 
graph contained more than 1,000 cells. 





Endothelial Cells/sq mm 


Percent Error* 


is calculated (B—A)/A x 100. The average percent error was - 0.78 + 2.28% SEM. 





Fig 1.—Enlarged black and white print from 11 x magnification positive color transpar- 
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ency showing endothelial cells in specular reflex of 49-year-old subject. Positive color 
transparencies are inherently contrasty and final 200 x enlarged cells are grainy and 
less detailed when printed in black and white. It is common for endothelial specular 
reflex to have somewhat irregular outline in older age groups. 
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In some corneas, more than 5,000 cells 


were obtained per photograph. In' 


older persons past the fifth decade of 
life about 500 cells were contained in 
each photograph. The large number of 
cells counted in each photograph 
reduces the counting error. Precision 
of cell counts by each of the four 
authors differed by less than + 5%. 
From 3 to 25 years of age, the 
average cell population shows a sharp 
decline from 935,000 cells per cornea 
to 650,000 cells (Fig 2). In terms of 


» e33 P 
average cells per square millimeter, 


this is a decrease from about 4,450 
cells per square millimeter to approxi- 
mately 2,850 cells per square millime- 
ter. A more gradual decline is seen 
after age 25, with cell numbers 
decreasing to an average of 500,000 
cells at 60 years of age. After age 60, 
there is an increased variability 
between individual subjects, but the 
average cell populations continue to 
decline. By extrapolation of the data 
at both ends of the curve, there could 
be 1 million corneal endothelial cells 
present at birth and zero by age 100. 
When the log of cell population is 
plotted against linear age, the data 
fall into two distinet straight line rela- 
tionships, one from 3 to 25 years of 
age and another from 25 to 88 years 
(Fig 3). 

Between male and female subjects 
of similar age groups, the difference 
in endethelial cell populations was 
small and inconsistent (Fig 4). Only 
eight subjects demonstrated a differ- 
ence of more than 10% in endothelial 
cell population of the right eye as 
opposed to the left eye. Seven of these 
eight had a variation in the 11% to 15% 
range. One young child with a 19% 
variation in cell populations was coin- 
cidentally noted to be congenitally 
deficient in both cellular and humoral 
immunity. 

In some subjects older than 20 years 
of age, slit-lamp photographs showed 
areas that appeared to be devoid of 
endothelial cells. These appeared as 
dark areas surrounded by endothelial 
cells that sometimes covered less area 
than neighboring cells and were cre- 
scentic in configuration (Fig 5). Sli 
lamp photographs of six and light 
microscopy of three human eye bang 
eyes revealed areas where therẹ was 
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Fig 3.—Decline of mean endothelial cell 
population vs age (log,,Y = a — bX) 
showing steep decline for ages 3 to 25 
(log,, No. of cells = a— b x age, where 
a — 0.299 and b — 0.840) and more grad- 
ual decline for ages 25 to 88 (where 
a — 0.291 and b — 0.391). Bars represent 
positive SEM cell population at five-year 
age intervals. Two lines were best fit of 
data using method of least squares. 
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Fig 4—Average »ncotaelial cell popula- 
tions io ten-year age croups. Upright bar 
indicates positive SEM for male subjects, 
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Fig 5.—Endothelial cell outlines for several ages from 3 to 88 years. Black areas 
represent appearance of apparent cell-free areas. In first two decades, cells are of 


uniform size and appear in rows. Cell outlines show increasing pleomorphism and loss of 
rows after third decade of life. 
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. Fig 6.—Appearance of typical cells covering large areas as seen with light microscope 
under phase contrast to outline cell borders. Note appearance of surrounding cells that 
have been pushed to side. Photograph is from cornea with apparent cell-free areas in 
central cornea on slit-lamp examination, but with absence of cell-free areas on staining 
with toluidine blue O ( x 600). 
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Fig 8.—Incidence of apparent cell-free areas in central cornea showing gradual increase 
in percent occurrence with advancing age (broken line), and percent of central 
endothelial surface area occupied by apparent cell-free areas for the various decades of 
life (solid line). 


an absence of cells, but no associated 
exerescences of Descemet’s mem- 
brane. By comparison, our light 
microscopy of corneas from patients 
with Fuchs’ epithelial-endothelial dys- 
trophy clearly demonstrated shadows 
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from warts of Descemet's membrane 
and showed oddly shaped endothelial 
cells. 

In subjects older than 20 years of 
age, slit-lamp photographs disclosed 
apparent cell-free areas in 67% of 


Without vs With 
Cell-Free Areas 


Cells/Cornea x 100,000 
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Fig 7.—Endothelial cell population for ten- 
year age intervals. Upright bar indicates 
positive SEM for corneas without cell-free 
areas, and downward bar, negative SEM 
for corneas with apparent cell-free areas. 


female and 47% of male subjects. 
However, out of l7 eye bank eyes 
stained with toluidine blue O (age 44 
to 88 years), only three demonstrated 
cell-free areas on microscopic exami- 
nation. Although the incidence of true 
cell-free areas in eye bank eyes was 
lower than expected, isolated enlarge- 
ment of individual cells or groups of 
cells was quite common. The larger of 
these ballooning cells, which covers a 
greatly enlarged area, appeared to 
push aside surrounding cells (Fig 6) 
and could appear as cell-free areas on 
slit-lamp examination. 

Average cell populations for eyes 
with and without apparent cell-free 
areas show a small but consistent 
decrease for eyes with apparent cell- 
free areas past the third decade of life 
(Fig 7). 

Apparent cell-free areas were more 
common in the periphery and their 
incidence in the central cornea rose 
with age, from 1256 in the third decade 
to 67% in the ninth decade (Fig 8). The 
percent of central endothelial surface 





area involved ranged from 3% to 10.8% e 


in affected eyes (Fig 8). 

A comparison of central and periph- 
eral counts showed that 80% of 
subjects have differences of less than 
10% in the peripheral cell population 
as compared with the central cell 
population. In the remaining 20%, 
peripheral vs central cell populations 
differed by 10% or more. These lattfr 
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subjeets all demonstrated apparent ~~ 
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from a slight distance, about arm's 

length. The cell counts for this study 

have been verified by cell tracings and 
counts repeated by each of the four 
authors. The accuracy has been estab- 
lished empirically by comparison of 
cell eounts obtained with the slit lamp 
and light microscope. 

Slit-lamp photography of the cor- 
neal endothelium offers several ad- 
vantages for new avenues of explora- 
tion. A loss of endothelial cells with 
age has been shown by several work- 
ers,*? but the source of this cell loss is 
unknown. Specific areas of endothelial 
cell absence (cornea guttata) have 
been documented with the specular 
microscope by McCarey and McNeill. 
Various types of trauma, such as 
intraocular lens implantation? and 
phaeoemulsifleation,"' have been 
shown to reduce the endothelial cell 
population. 

From the results of this study, one 
might hypothesize that cell loss with 
age, ie, 30 to 40 cells per day, may 
oceur by a process in which individual 
cells or small groups of cells spread 
out, pushing surrounding cells periph- 
erally. The spreading cell eventually 
dies, leaving a bare area of Desce- 
met's membrane. This resuiting cell- 
free area may then be covered even- 
tually by migration and enlargement 
of surrounding cells seeking to rees- 
tablish contact with each other. The 
thinned cytoplasm of a spread-out cell 
could possibly be interpreted as a cell- 
free area by slit-lamp photography. 

Blackwell and coauthors used the 
specular microscope to study areas of 
the corneal endothelium at a maxi- 
mum distance of 3.7 mm from the 
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~ @ A prospective study was undertaken 
- during an 18-month period with 64 fami- 
. fies who had endothelial dystrophy. Two 
hundred twenty-eight relatives were ex- 
. amined. Of those older than the age of 40, 
38% were attected. Women were affected 
< more severely and 2.5 times more 
. frequently than men. The disease showed 
- a strong familial tendency: there was one 
family in which three generations were 
affected and 16 families in which two 
generations were affected. There were 
four families that had members with 
edema in two generations. There was no 
-. association between edema in a parent 
and edema in a child. The proportion of 
. relatives affected and the severity of 
. involvement increased with age. Fifty- 
_ three probands and 18 relatives had endo- 
thelial dystrophy with edema (Fuchs’ 
dystrophy). Of these 71, one had glauco- 
“ma. 
`- (Arch Ophthalmol 96:2036-2039, 1978) 




















Rm dystrophy of the cor- 
m nea is a disorder that is 
frequently seen in the ophthalmolo- 
'gist's office. The term "endothelial 
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dystrophy" is generally | used to 
describe cornea guttaza, which is more 
extensive than merely the few lesions 
that are commonly found in routine 
cases. For the purposes of this study, 
endothelial dystrophy will mean rela- 
tively extensive correa guttata (see 


grading system in “Subjects and 


Methods”). The term “Fuchs’ dystro- 
phy” is commonly used to describe 
endothelial dystrophy combined with 
corneal edema. This definition is also 


used in our study. Ít must be recog- 


nized, however, that other forms of 
corneal dystrophy are considered to 
arise from dystrophic endothelium, 
such as posterior polymorphous dys- 
trophy’? and congenital hereditary 
endothelial dystrophy. 

We have been impressed with the 
frequency of finding endothelial dys- 
trophy in families and undertook à 
prospective study to document this 
faet. In the course of examining rela- 
tives of probands with endothelial 
dystrophy, data were collected that 


help provide answers to questions 


often asked of an ophthalmologist by 
a patient with endothelial dystrophy. 
An attempt to answer some of these 
questions, such as whether the condi- 


tion is inherited, the chances of endo- 


thelial dystrophy developing in a rela- 
tive, and the chances of having 
reduced vision (edema) from the disor- 
der, will be made in a separate report 


on the hereditary pattern of endothe- — 


lial dystrophy. Age-specific risk func- 
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tions for developing endothelial dys- 
trophy and endothelial dystrophy with 
edema (Fuchs’ dystrophy) will be 
deseribed. This report will attempt to 
answer such questions as whether 
inereased severity of the dystrophy is 
associated with age or sex, whether 
edema in a parent is associated with 
edema in a child, and whether female 
relati 





ives are more commonly affected 
than male relatives. 


SUBJECTS AND METHODS 


Eaeh time a patient with endothelial 
dystrophy was examined at the Depart- 
ment of Ophthalmology, lowa Lions Cor- 
nea Center, Iowa City, a researeh chart was 
started for his family. The age, sex, race, 
and presence of systemic disease were 
noted. Tke severity of the endothelial 
dystrophy was graded. The presence or 
absence of stromal edema or epithelial 
edema was noted separately but not 
graded. The central corneal thickness was 
measured by the method of Mishima and 
Hedbys.* Corneal pigmentation on the 

posterior surface, whether attached to 
guttata or between lesions, was graded as 
none, occasional, or diffuse. The Mackay- 
Marg tonometer was used to measure 
intraocular pressure. A family tree was 
then constructed and other family mem- 
bers were similarly examined. Age- and 
sex-matched control subjects were also 
studied. ; 


Grading of Endothelial Dystrophy » 
Endothelial dystrophy was graded’ ag 
- follows: (1) negative,O to 12 central cornea 
“guttata; (2) grade 1, greater than 12 eentral 
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lial dystrophy and artificially bring them 
into the study. 

. There were 18 family members who were 
not examined by one of the authors of this 
study, but who could be reported on in the 
results. One of us (J.H.K.) contacted the 
ophthalmologist who had examined them 
or was to examine them in 16 cases. 
Dystrophy was diagnosed in ten of the 16 
patients. Two of the 18 cases were interest- 
ing because, by history, one patient had 
undergone bilateral corneal transplants for 
Fuchs’ dystrophy and the other was 
deceased but had been given the status of 
legal blindness owing to Fuchs' dystro- 
phy. 

Family members who were not exam- 


ined by one of us or who were not among | 


the 18 members mentioned above were not 
included. A history of poor vision with a 
cloudy cornea, for instance, did not qualify 
a person for inclusion in this study. 


RESULTS 


Research charts were started for 69 
families. One chart was discarded 
because the fact was missec that the 
proband had undergone bilateral pe- 
ripheral iridectomies for angle-closure 
glaucoma. Four charts were discarded 
because not a single relative of the 
proband was examined. This left a 
total of 64 families that were at least 
partially examined during the 18- 
month period. For the purposes of 
reporting these results, "affected" 
will mean having grade 2 dystrophy or 
worse, unless otherwise stated. 

There were a total of 292 people 
examined in 64 families. Seventy-nine 
of those examined were male and 213 
were female, giving a female-to-male 
ratio of 2.7:1.0. The ratio of female to 
male first-degree relatives, both those 
examined and those unexamined, was 
1.3:1.0. Thus, while we examined many 
more women than men, it also seems 
that there is a considerable excess of 
women in these families. There were 
five male probands and 59 female 
probands. The families of male and 
female probands were investigated 
about equally, with male probands 
having an average of 2.4 relatives 
examined and female probands an 
average of 2.9. 

Table 1 shows the grades of the 
relatives who were examined. Fifty- 
five of the 228 relatives (24.15 i) were 
affected. Of those older than 40 years 
of age, 50 of 131 (38.2%) were affected. 
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Women were more often affected 
than men. Of people older than 40 
years of age; 43; (46. 2%) women and 
7/38 (18.4% y men were — 
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families in which onh 
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In the 32 families wit 
secondary case (a vase in à 
the proband), five had in iformati 
people in only one generation, 20 ha 
information on two generations, a an 
seven had information on three ger 
ations. Of the two-generation 
lies, there were ten with affe 
people in both generations; of th 
three-generation families, there. was 
one with affected people i in all three: 
generations and six with affectec 
people in two generations. Therefo: 
three generations were affected i 
one family, two generations were 
affected in 16 families, and. only oi 
generation was affected. in 15 fami 
lies. There were four families in which 
members of two generations had 
edema. 












degree relatives for female probands 
are shown in Table 2. Female 
probands had more affected sisters 
(45%) than brothers (176 ^), and more 
affected daughters (22%) than sons 
(8%), and of the six mothers examined, 
all were affected. There was no infor- 
mation on fathers. 

Male probands had a total of only 12- 
relatives who were examined. Eight of 
these were sons and none were 
affected. Only one mother was exam- 
ined and she had grade 4 with edema 
There was no information on fathers 
or brothers. 





~. Table 1.—Grades of 228 Relatives of Probands With Endothelia! Dystrophy 


Male Subjects 

Age 
| Range, Neg- 
{o oye ative 


3 4 
0 0 
0 0 
0 0 
0 0 
0 1 
1 0 
1 1 
0 0 
0 0 
2 2 


2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
2 


Mother Father 


Totai No. 
examined 












Table 3.—Comparison of Grade 
of Offspring Older Than Age 40 
With Grade of Parent 


Grade of Parent 



















Off- å+ 
4 Edema Total 








. 4+ Edema 
“Total 
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The distribution of grades of 
offspring with grade 1 or worse older 
than age 40 compared with the grade 
f their parents is shown in Table 3. It 
can be seen that of the six offspring 





dema and threé did not. Of the 22 
affected offspring without edema, 17 
of their parents had edema and five 
ad grades 1, 2, 3, or 4. Thus, there was 
o strong association between edema 
in the parent and edema in the off- 
spring.. In fact, three offspring had 
(s edema whose mothers had endothelial 
dystrophy without edema. The father 
was deceased in all three cases. 
The proportion of relatives affected 





4 
Edema Total 


Sister 


age, 


edema, three of their parents had | 
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Female Subjects 


Neg- 4+ 
ative : Edema Total 


4 
0 
0 
9 
: 
3 
9 
2 
1 
9 


£j 
7 





with grade 2 or worse increased with 
age. Of those relatives 51 to 60 years 
of age, 17% (6/35) were affected. Of 
those 61 to 70 years of age, 44% (16/36) 
were affected. From 71 to 80 years of 
75% (9/12) were re ^ of 


those 81 to 90 years of age, % (3/4) 


had the dystrophy, and two oí D. four 


had edema. The youngest relative 
with endothelial dystrophy was a 22- 
year-old woman with grade 3 and the 
youngest with edema was a 36-year- 
old woman. 

There was a statistically significant 
(P< .001) positive correlation (wheth- 


er or not probands were included) 
between age and grade and between 


pigment and grade. Relatives with 
edema also had thicker corneas than 
those without edema. 

Four of the 64 probands had intra- 
ocular pressures of 20 mm Hg or more. 
One of these had open-angle glaucoma 
with visual field loss and one had 
normal visual fields. The other two 
had pressures of 21 mm Hg in each 
eye and 20 and 18 mm Hg. Visual 
fields were not performed on the 
latter two. One sister of a proband and 


one brother of another proband had. 


pressures of 20 mm Hg in each eye. No  Moeschler found it in 45% of eyes of 
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er eases 








other proband or relative had pres- 


sures greater than or equal to 20 mm j 


Hg. 
One male control subject out of 74 
had endothelial dystrophy. He was a 


40-year-old man with grade 1. Five . 


female control subjects out of 79 had 
endothelial dystrophy. Two in their 
40s and two in their 60s had grade 1. 
One 68-year-old female control subject 
had grade 4 with edema. There was a 
significant difference between the 
proportions of affected relatives and 


 eontrol subjects (P < .001 for female 


and P < .01 for male subjects). This 
was true both when looking at the 
entire group and when comparing 
only those older than 40 years of 
age. : 


COMMENT 
The clinical characteristics of 
Fuchs’ corneal dystrophy varied his- 
torieally depending on the sophistica- 


tion of available instrumentation. One 
cannot help but admire the accuracy 


with which fine corneal pathological 
features were deseribed using the 
early biomicroscopes. 

The full picture of bilateral corneal 
edema in elderly patients was first 
described by Fuchs in 1910. Even 
though he did not use the biomiero- 
scope, Fuchs speculated that the ante- 
rior edema might be due to endothe- 
lial pathology. 

In 1916, Koeppe reported “dimples” 
in the endothelial layer in patients 
with the corneal edema described by 
Fuchs." Stáhli, in 1920, reported cases 
of "dew drop endothelium."" These 
observations were made with the 


benefit of the biomicroscope. In 1921, : 
Vogt further described the posterior — CX 
membrane changes, which he called ESTIS 


ENS 


"eornea guttata. The continuum 





from cornea guttata to anterior ede- i 


ma was found by Kraupa in 1920° and , 
confirmed by Vogt in 1921.* These two- 


investigators had the adv antage of 
the biomieroseope, which Fuchs did 
not have. The full-blown picture: of 
cornea guttata and corneal edema is 
now ealled "combined dystrophy of 
Fuchs." 
Central cornea guttata can be see 

in the general population and id 
in frequency with 





agë. 

















or then the age of 50. 
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«er. from 20 to 40 years of 
wnd it in 3.8%, A much 
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ngetti and co-work- 
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8 to 39 years and in 
4) years of age and 
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epithelialis corneae. 
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jects with grade 1 and one control 
subject with grade 4 with edema. We 
have so far been unable to examine 
the family of the control subject with 
edema to see if other members are 
affected. Studying control subjects 
emphasized the frequency of endothe- 
lial dystrophy. 

It has been consistently recognized 
that Fuchs’ dystrophy is much more 
common in female persons. In this 
study, of the relatives older than age 
40, 17% of female subjects had edema 
while 3% of male subjects (only one) 
had edema. Thus, the female-to-male 
ratio for affected persons was 2.5:1.0 
and the ratio for edema was 5.7:1.0. 
The relatively small number of male 
persons in the study could partially 
explain these results, especially for 
edema. The greater frequency in 
female subjects will be discussed in a 
future report on the heredity of endo- 
thelial dystrophy. 

There were a greater number of 
female probands for several reasons. 
Women live longer, have more severe 
disease, and are affected more than 
twice as frequently. Still, the 59:5 
ratio is more than expected. It is 
probably partly due to the relative 
availability for study of men and 
women. | 

We would like to strongly empha- 
size that the reason only half of the 64 
families had no relative affected 
besides the proband was not because 
we believe endothelial dvstrophy is 
familial only 50% of the time. Many of 
the 32 families in which only the 
proband was affected were inade- 
quately examined. Of those members 
older than age 40, an average of only 
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Ocular Injuries 





From Exploding Beverage Bottles | 


us Bartly J. Mondino, MD; Stuart 1. Brown, MD; M. Gilbert Grand, MD 


e Exploding glass bottles filled with 
carbonated beverages cause serious ocu- 


< lar injuries that have not received 


|. adequate attention in ophthalmic publica- 
|. tions. All three patients described in this 
-article had corneal lacerations and trau- 
matic cataracts developed. One patient 
was left with an inoperable retinal detach- 
ment. | 

Beverage bottles may explode with 


-= normal handling and without provocation. 


^. Manufacturing standards have just taken 

-effect that may help to eliminate defective 

bottles. The addition of plastic sleeves to 

beverage bottles and the use of plastic 

shatterproof bottles also reduce the haz- 

ard of explosions and high velocity frag- 
ments. It is advisable to avoid subjecting 
beverage bottles to undue heat and agita- 

Aion and to direct the cap away from the 

face when opening the bottle. - 

. (Arch Ophthalmol 96:2040-2041, 1978) 


lass bottles filled with carbonated 
J beverages can be a considerable 
safety hazard in the home (Consumer 
- Reports, March 1973, p 149). Explod- 
ing beverage bottles cause serious 
` ocular injuries that have not received 
adequate atten tion in ophthalmie pub- 
-Accepted for publication Apri! 3, 1978. 
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lications. To our knowledge, the only 
report in the ophthalmie literature 
devoted to this problem is in Ger- 
man.* 

We report three cases of oeular inju- 
ry caused by exploding beverage 
bottles and discuss features related to 
this hazard. 


REPORT OF CASES 


Case L—A 45-year-old woman sustained 
a right corneal laceration when a quart 
bottle of carbonated soda exploded in her 
hands. The glass bottle had been stored ina 
cool cellar for four days prior to the acci- 
dent. When she bent over to pick up the 


Bottle, it exploded and glass fragments 


struck her right eye. On examination, her 
visual acuity was 20/25 in the right eye and 
20/20 in the left eye. An irregular, herse- 
shoe-shaped, full-thickness laceration with 
ragged edges and multiple branches was 
present in the temporal aspect of the right 
cornea. Iris incarceration was not present, 
and a eataract was not appreciated om the 
initial examination. The corneal laceration 
was leaking profusely, and the patient had 
a shallow anterior chamber. The corneal 
laceration was repaired with interrupted 
10-0 nylon sutures. During the course of 
the next several days, the lens beeame 
cataractous and intumescent. The patient 


was again taken to the operating room and 


an extracapsular lens extraction was 
performed. The right eye finally achieved a 
visual acuity of 20/3C with correction. 


Case 2.—À 42-year-old woman lacerated - ne 





her right eornea when the cap. fron 









exploding bottle of carbonated soda struck 
her right eye. The quart bottle of soda had 
been placed on the back seat of an air-con- 
ditioned car for a 16 km trip, after which 
the bottle was carried into a cabin. Five 
minutes later the patient bent over to pick 
up the bottle and it exploded with the cap 
striking her right eye. The bottle did not 
fragment. The ambient temperature was 
approximately 70 °C with an atmospheric 
pressure at sea level. Interrup ted sutures 
were used to close a full-thickness corn eal 
laceration that extended from the 2-o’clock 
to the T-o'cloek meridians. The cornea 
developed epithelial and stromal edema 
inferonzsally to the laceration. Approxi- 
mately five months after the accident, an 
extracapsular lens extraction was per- 
formed on a traumatic cataract. An inferi- 
or retinal detachment was found on B-scan 
ultrasonography. A penetrating corneal 





graft was performed approximately one . 


year after the original accident to alow 
better visualization of the retina and also p 
to impreve the cosmetic appearance of the Ev 


eye. Postoperatively, the cornea! graft 


remained transparent. Because of retinal e 
incarceration at 6 o'clock in an anterior e 


position on the ciliary border, no retinal 
repair was undertaken and the su peronasal 
retina has remained attached, Secondary 
glaucoma was treated by echothiophate 
iodide, 9.128%, and acetazolamide sequels, 
500mg twice a day. Final visual acuity was 
hand motion. : - 


CASE 3.—A 63-year-old woman laceratgid 


the inferior cornea of her left eye whenga 
bottle of carbonated soda exploded in Wer 
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SS faee just after she picked it up from the NS 
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“ar acter a short drive home 
: The aecident occurred in 
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an inoperable retinal detachment and 
hand motion vision. 

Although the true incidence of i inju- 
ries associated with carbonated bever- 
age bottles is not known, the US 
Consumer Product Safety Commis- 
sion estimated that more than 32 ,000 
persons were treated in hospital emer- 
gency rooms for injuries related to 
carbonated soft drink bottles from 
Jan 1 to Dee 31, 1974^ An inv vestiga- 
tion of 86 injuries related to carbon- 
ated soft drink bottles showed that 14 
involved injuries to the €yes or 
eyelids? Beverage bottles exploded 
with normal handling and without 
provocation while sitting on a shelf, on 
the floor, or in the refrigerator. Explo- 
sions also resulted from the impact of 
jostling or dropping bottles. Propul- 
sion of bottle caps caused in juries that 
were particularly likely to involve the 
eye. 

There are several factors to be 
considered in the hazard posed by 
carbonated beverage bottles. First of 
all, bottles containing carbonated 
drinks are more likely to explode than 
those containing noncarbonated bev- 
erages because of the internal pres- 
sure generated by the carbon dioxide 
within. If any bottle is dropped or 
impacted, it may break, but the inter- 
nal pressure generated by carbonated 
beverages increases the hazard of 
flying glass fragments. Subjecting 

carbonated beverage bottles to heat 
and agitation releases dissolved car- 
bon dioxide and increases the internal 
pressure within the bottle to levels 
that approach the danger zone even 
for new bottles of good quality? 
Negligent handling of bottles, such as 
shaking, dropping, or jostling, may 
trigger explosions. Although these 
factors may be important in some 
cases, there are many accidents in 
which undue heat and agitation can- 
not be implicated, as in the cases 
reported here. Explosions without 
these elements have occurred, which 
suggests defects in either the bottles 
or bottling process.*^ It has also been 
suggested that the glass of soft drink 
bottles is gradually dissolved by the 


contained liquid so that the bcttle is 






weakened and may explo 
used for too long a perigi A 
Until recently theré he 



























PE standards for assessing the - 
quality and strength of beverage - 
bottles (Consumer Reports, March - 
1970, p 158). The Nationa 
Association and the Gla: 
Manufacturers n 
posed a voluntar 
manufacture of bottles 
taken  effeet (Consu; 
March 1978, p. 149: U 
World Report, Sept 26, 19 
Uniform standards may help t 
nate defective bottles ard to dns 
that the internal pressure withii 
bottle does not exceed its strength 

Further measures for avoiding inj 
ries have been recently introduced 
The addition of plastic sleeves . to 
beverage bottles may help to prever 
nicks and seratches and te reduce the- 
number of fragments that escape ` 
from a broken bottle, as well as the 
distance that the fragments travel 
(Consumer Reports, March 1973; 
p 149). The use of plastic shatter 
bottles also reduces the hazard 
explosions and high velocity fra 
ments. 


















































































take to minimize the poter: ial d: 
of an exploding beverage 
include storing the bottle - 
























undue agitation, sueh as jostling. ¢ 61 
knocking bottles together, and direct- 
ing the cap away from the body when. 
opening the bottle (US News and: 
World Reports, Sept 26, 1977, p 98). 
Although the true incidence of acci- 
dents related to carbonated beverage 
bottles is not known, their hazard is 
disproportionate to the scant atten- 
tion they have received in ophthalmic 
publications. | 
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Cavernous Hemangioma of the Retina B 


^ D. Michael Colvard, MD; Dennis M. Robertson, MD; James C. Trautmann, MD 


. @ Cavernous hemangioma of the retina 
_ is recognized as a distinct clinical entity. 
< Although neurocutaneous findings are 
"sometimes associated with these retinal 
- tumors, in most of the cases reported to 
date, systemic features have not been 
described. This report describes two 
patients with cavernous hemangioma of 
the retina. One had neurologic. symptoms 
and signs that were highly suggestive of a 
hemangioma of the brain stem, and the 
other had major congenital cardiovascu- 
lar anomalies. During a five-year interval, 
the second. patient had spontaneous 
incomplet e sclerosis of the retinal heman- 



























(Arch Ophthalmol 96:2042-2044, 1978) 


Navernous hemangioma of the reti- 
i na is a rare vascular hemartoma 
= that, only in recent years, has been 


established as a distinct clinical enti- 


. ty. Associated systemic findings have 
been noted in a few cases, but, in 
|. most, systemic findings have not been 
. described. This report describes two 

patients with this uncommon lesion, 






each with unusual sy stemic features. . 


REPORT OF CASES 


(S. Case L-A 48-year-old man was | first 
~ seen at the Mayo Clinic for a routine 
physical examination. He had no major 
complaints, and his family history was 
essentially | unremarkable. Specifically, 
there was no known history of seizures, 
strokes, or ocular tumors. Results of gener- 
al physical examination were unremark- 
able, except for several 3-mm cutaneous 
‘angiomas on the chest and abdomen and an 
abnormality in the right ocular fundus. 
‘There were no carotid bruits. Results of 
laboratory studies were normal, except for 
an elevated cholesterol level of 278 mg/dl. 
One angioma was excised from the chest 
i wall and was found on histopathologic 
ection to be a capillary hemangioma. 

-The patient was referred for evaluation 
‘of the ocular lesion. His ocular history was 
 noneontributory. Visual acuity was 20/20 
"and. 14/21 in both eyes. Results of an 
external ocular examination, pupils, ocular 
rotations, and confrontation fields were 
normal. Slit-lamp biomieroseopy of the 
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anterior segment showed no abnormalities. 
Intraocular pressure by applanation tonog- 
raphy was 14 mm Hg in each eye. The 
fundus of the left eye was normal. The 
retina of the right eye had a cluster of 
ovoid, blood-filled, vascular, aneurysmal- 
like lesions, some of which projected 
forward into the vitreous body (Fig 1, left). 
A direct connection with the major retinal 


arterioles or veins was not visible. Adja- 


eent arterioles and veins were of normal 
caliber. Some areas of retina between the 
saccular lesions appeared to be gray and 
fibrotic. There was no evidence of exuda- 
tion or recent hemorrhage. Fluorescein 
angiography disclosed a normal main- 
stream of retinal circulation. The saccular 
lesions initially obscured background Auo- 
rescence and did not begin to fill until the 
late venous stage. There was layering of 
the fluorescein in less dependent portions 
of the aneurysms, suggesting that the 
amount of plasma erythrocyte layering 
was greater than had been apparent 
ophthalmoscopically (Fig 1, right). 

The patient was reexamined periodical- 
lv, and there was no notable change in his 
eondition subjectively or objectively antil 
216 years later, when he noted tinglirg in 
his right hand. Two months after this, he 
noted horizontal diplopia on left lateral 
gaze. During the course of several months, 
the diplopia beeame more pronounced, 
paresthesias were experienced in the right 
arm and leg, and a facial droop on the left 
side became evident, The patient had no 
headache or other neurologic symptoms. 
Neurologie | examination demonstrated pa- 
resis of the left sixth and seventh cranial 
nerves, decreased joint position sense, and 
two-point discrimination of the right foot 
and right hand. Vibratory sense, stereog- 
nosis, and sensation to pinprick or temper- 
ature were normal, as were motor funetion, 
coordination, and deep tendon reflexes. No 
bruits were present. The pathologic process 
was localized to the left pons, with involve- 
ment of the left sixth and seventh cranial 
nerves and the lemniscus medialis. Roent- 
genograms of the skull and results of 
spinal fluid studies, including y-glebulin 
evaluation, were normal. Results of verte- 
bral angiography with posterior fossa 
magnification, rhombencephalography, 
and computerized tomography with con- 
trast-medium injection also were normal. 

During the course of subsequent months, 

the paresthesias became less pronounced, 


and the paresis of the left seventh cranial. 
nerve improved. The weakness. of the left | 


> with paresis of the dorsi and plantar flex- 
“ors of the left foot. One week later, a 


sixth cranial nerve also improv ed, but . 
diplopia in the left lateral gaze remained.” 
No new symptoms developed. 

Neurologic examination 2!» years after 
the onset of neurologie symptoms showed 
residual palsy in the left sixth cranial 
nerve, but was unremarkable otherwise. - 
Ophthalmoscopic inspection and angiogra- 
phy of the right fundus revealed no 
substantial change in the retinal cavernous * 
hemangioma. 

Case 2.—A 19-year-old man was first . 
seen at the Mayo Clinic for evaluation of 
congenital heart disease. He was the 
produet of an unremarkable full-term 
pregnancy, weighing 2.5 kg at btrth. The 
mother had no known illnesses during ° 
pregnancy. Immediately after birth, the 
patient became cy anotic; treatment with a 
digitalis preparation was begun when the 
child was 10 days old. The patient gained 
weight slowly, weighing only 5.4 kg at the 
age of 1 year. Major neurologic milestones 
were reached at proper dates, however. The 
child was severely limited in activity and — * 
had frequent pulmonary infeetions that 
required hospitalization. Cardiae catheteri- 
zations at the ages of 1 and 4 years showed 
transposition of the great vessels, a ventral 
septal defect, and a patent ductus arterio- 
sus. At the age of 4 years, a Baffes’ proce- 
dure was done. The patient was less 
eyanotie after this procedure and did rela- 
tively well until he was 15 years old, when 
clinical evidence of pulmonary hyperten- 
sion necessitated reevaluation. Banding of 
the pulmonary artery and ligation of the 
patent ductus arteriosus were performed, 
after which the patient’s level of activity 
and stamina improved. Six months after 
the procedure, however, he began to expe- 
rience severe frontal headaches. Shortly 
afterward, he experienced recurrent epi- 


sodes of clonie jerking of the right extrem- ~ PS 
= ities and weakness of the left extremities. < 


He was hospitalized and found to be 
severely polycythemic. A phlebotomy was- 
done, and therapy was begun with anticon- e 
vulsants (phenytoin sodium and phenobar- s 
bital sodium) and an. anticoagulant Gwar- 
farin sodium). During the next three years, 
the patient's status remained essentially 
stable, with control of seizure and some 
improvement of the left hemiparesis. 
Phlebotomies were required intermit- 
tently to maintain a hematocrit level of . 
50% to 60%. Three. months before ev ali 
tion at the Mayo Clinic, the patient awage 
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Jacksonian seizure that began in the left 
hanc and spread to the entire left side of 

ethe body was experienced. He was again 
hosp talizec amd a phlebotomy was done 
for severe pdlyeythemia, and the dosages 
of his anticonvulsants were increased. 
Intermitten: seizure activity continued, 
and the patiest was referred for examina- 
tion. > 

There was no family history of seizure 
activity or s-rokes, and there were no 
known oculartumors er skin lesions. Phys- 
ica) examination disclesed a well-developed 
patient with ormai vital signs. There was 
acrocyanosis, but ne angiomas of the skin. 
Results of heart and lung examination 
Showed evidence of eardiomegaly and 
pulmenary hypertension. An ECG and a 
roentzenogram of the chest were consis- 
tent with these findings. Results of a 
neurdegie exzmination showed mild dys- 
arthrs and weakness of the left extremi- 
tes. An EEG  »evealed dysrhythmic 
changes of the right and left occipital 
regioas. The hematecrit level was 50%. 
Peripneral biced smear and results of iron 
Studies showed that the patient was 
severely iron-ceficient. Blood viscosity was 
great y elevated. A rcentgenogram of the 
skull showed ro- abnormalities. Computer- 
ized somograrhy disdesed an area of a 
probamie old irfaret im the right frontopa- 
rietal region. 

On ophthalmic examination, visual acui- 
ty was 20/20 and 14/21 in both eyes. Gross 
confrentational fields, results of external 
ocular examination. and ocular rotations 
appeared to be normal The right pupil was 
49 mm in size, and the left was 5.0 mm. 
Beth pupils reacted te light and accommo- 

edatior promptis Pupillography demon- 
® strated no e-idenee of paresis of the third 
cranial nerve ow 1-tonemie dysfunction. 
Results of à sit-amp biomicroscopy of the 
anterbr segment were unremarkable. In- 
traocdar tensions dy applanation tonogra- 
phy were 16 mmm Her ia ezch eye. Results of 
a ^uneus exam nat.onof the right eye were 


a 
. Unremarkable. except for moderate en- 


gement cf the retmal veins. However, 
Superior partion of he retina of the left 
ere had several large talb-like, moderately 
elevased, sarcilar anerysms that were 


e. | ' 
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Fig 1.—Left, Case 1. Cavernous 
hemangioma of retina. Appear- 
ance has remained unchanged 
during follow-up interval of five 
years. Right, Layering of dye in 
late sequence of fluorescein 
angiography. 


filled with dark blood (Fig 2, to»). These 
aneurysms projected into the vitreous 
body. At the perimeter of each large aneu- 
rysm was an area of fibrous-appearing 
tissue. One saccular lesion appeared to be 
white and sclerotic. Surrounding these 
larger superficial aneurysms were numer- 
ous smaller lesions that were situated 
deeper in the retina. Adjacent zrterioles 
were of normal caliber. Venous structures 
were somewhat engorged, but no more so 
than that in other regions of the retina. 
There was no evidence of recen: hemor- 
rhage or exudation. 

Major therapeutic efforts were directed 
toward attempting to maintain a lower 
hematocrit level via phlebotomy, while 
trying to increase the iron stores. 

The patient's clinical course during the 
five years since he was first seen by us has 
been relatively stable. No additional 
strokes have been experienced to date, 
although evidence of embolization to the 
extremities has required continued anti- 
coagulation. The patient has continued to 
be without eye complaints. Follow-up eye 
examinations have showed spontaneous 
sclerosis of some of the larger aneurysmal 
lesions, as well as minor alterations in the 
configuration of the smaller surrounding 
lesions; there has been no evidence of 
hemorrhage (Fig 2, center). Fluorescein 
angiography demonstrated late filling of 
the lesion, layering of fluorescein, and 
minimal dye diffusion from the main body 
of the lesion during the late sequences of 
angiography (Fig 2, bottom). 


COMMENT 


In 1971, Gass’ described the clinical, 
ophthalmoscopic, and angiographic 
features of three patients wi-h cav- 
ernous hemangioma of the retina. His 
report firmly established the exis- 
tence of this lesion as a distinct clini- 
cal entity. Lewis et al? subsequently 
described three additional cases and 
found that 35 cases had been previous- 
ly reported. Recently Klein et al’ have 
reported four more cases. 

Cavernous hemangiomas of the ret- 








Fig 2.—Top, Case 2. Cevernous hemangi- 
oma of retina, 1972. Center, Five years 
later, note spontaneous sclerotic altera- 
tions in larger aneurysmal lesions, as well 
as minor changes in small surrounding 
lesions. Bottom, Late sequence of fluores- 
cein angiography show ng layering of dye 
and minimal dye diffusion from some of 
larger aneurysmal lesions. 


ina are typically unilateral and occur 
in both sexes. The lesions may be 
located either in the retina or on the 
optic nerve head and aave the appear- 
ance of sessile clusters of thin-walled 
saccular aneurysms, which often pro- 
ject into the vitreous body. The aneu- 
rysms are filled ‘with venous- 
appearing blood, which, in some 
instances, can be seen grossly and 
angiographically to layer, with sepa- 
ration of erythrocytes and plasma, in 
the saccular spaces of the tumor. Scle- 
rosis of the saccular aneurysm may 
occur, and minor changes in the shape 
and size of the tumer may be seen 
during the course of time. but actual 
growth of the tumor has not been 
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‘reported. Clinically, the tumor is not 
‘associated with substantial exudation 
or transudation, although sponta- 
neous vitreous hemorrhage has been 
noted in four of the 38 cases reviewed 
by Lewis et al? Nevertheless, thera- 
‘peutic intervention is seldom neces- 
sary. 

Angiographically, the saccular 
: aneurysms may partly fll during the 
-early venous phase, but there is usual- 
“ly substantial delay in dye perfusion 
cof the main mass, which suggests 
isolation from the mainstream of the 
retinal cireulation. 

© Gass’ has postulated the existence 
- of a neurooculocutaneous syndrome 
- that consists of cavernous angiomas 
" of the CNS, cavernous hemangiomas 
. of the retina or optic nerve head, and 
< cutaneous angiomas. Weskamp and 
-- Cotlier‘ were the first to report this 
association and are, to our knowledge, 
- the only authors to document unequiv- 
ocally the complete triad in a single 
case. The patient, an epileptic woman, 
had a cavernous hemangioma of the 
 . yetina, cutaneous angiomas, and a 
= small intracranial angioma that was 
excised during craniotomy. The fami- 
ly history was noteworthy in that the 
patient's father had epilepsy and died 
< of unknown causes. Gass'” has de- 
tailed the case findings of two 
= patients, one male and one female, 
->= with cavernous hemangiomas of the 
retina, angiomas of the skin, and 
generalized seizure activity. Angio- 
^ mas of the CNS were suspected in 
these cases, but the lesions could not 
be documented angiographically. 
Family histories of both patients were 
important, however, in that both had 
immediate family members with his- 
tologieally documented cavernous he- 
mangiomas of the CNS. Similarly, 
Gautier-Smith and associates’ have 
-deseribed a female patient with cav- 
-ernous hemangioma of the retina, 
angioma serpiginosum, and multiple 
‘neurologic deficits. Angiomas of the 
CNS were suspected in this case, but 
‘could not be documented angiographi- 
-eally. The family history was unre- 
` markable. Patients with cavernous 
hemangiomas of the retina and cuta- 
neous angiomas, without manifesta- 
tions of the CNS, have been described 
by Wal]ner and Moorman,’ Mildner, 
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and Gass! Family histories of these 
three patients were unremarkable, 
except for that of the patient describ- 
ed by Gass, who had a sister with a 
cutaneous angioma but no retinal 
lesions. The growing number of 
patients with incomplete forms of the 
proposed syndrome—some of whom 
have family members with a single 
feature of the triad—lend support to 
the hypothesis that a hereditary 
syndrome with variable expressivity 
and penetrance may exist. 

Routine ophthalmologic examina- 


tion in our case 1 revealed a cavernous | 


hemangioma of the retina. Capillary 
hemangiomas of the skin were also 
noted. These were typical of cherry 
hemangiomas commonly seen in the 
general population, however, and may 
be no more than a coincidental find- 
ing. Two and a half years after his 
initial examination, the patient expe- 
rienced the gradual onset of neuro- 
logie deficits, whieh localized to the 
region of the pons. Cavernous heman- 
gioma of the pons was suspected, but 
vertebral angiography with posterior 
fossa magnification, rhombencephal- 
ography, and computerized tomogra- 
phy with contrast-medium injection 
failed to demonstrate a lesion. Al- 


though cavernous hemangiomas are a 


well-recognized vascular hemartoma 
of the pontine region of the CNS* and 
are frequently associated with intra- 
eranial hemorrhage,” they are usually 
small, and angiographic documenta- 
tion of these lesions is extremely diffi- 
cult: Moreover, computerized to- 
mography has been relatively ineffec- 
sive in demonstrating small vascular 
lesions of the posterior fossa." 

In our case 2, the patient had a 
cavernous hemangioma of the retina, 
which was observed to undergo spon- 
taneous partial sclerosis during a five- 
year interval. This patient also had 
associated congenital cardiovascular 
defects and multiple neurologic de- 
fects: skin lesions were not present. 
The patient had suffered from cyanot- 
ic heart disease from birth, with 
angiographically documented trans- 
position of the great vessels, ventral 
septal defect, and patent duetus arter- 
iosus. When he was 15 years old, 


severe polycythemia and whole-blood. 


hyperviscosity associated with pulmo- 





nary hypertension resulted in the 
development of multiple strokes and 
seizure activity. Although cavernous 
hemangiomas of the CNS are often 
multiple," in this clinical setting the 


multiple neurologic deficits probably . 


were not the result of intracerebral 
hemorrhages from such lesions. Nev- 
ertheless, the association of eavernous 
hemangioma of the retina with major 
cardiovascular anomalies is notewor- 
thy. 


Raymond J. Sever, MD, provided the fluores- 
cein angiograms in case 2. Myrtle Fleischer 
provided additional photographie services. Re- 
becea J. Barth provided secretarial assistance. 


Key Words:—Retina; cavernous hemangi- 
oma; cardiovascular; systemic; neurologic; 
neurocutaneous; fluorescein. : 
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and Kaufman? studied the effect of 
single doses of 0.5% and 1.5% timolol 
in eyes of patients with chronic ' open- 
angle glaucoma. Substantial pressure 
reductions occurred, and adverse reac- 
tions were absent. These initial obser- 
vations have been confirmed in a 
phase-3 clinical study of the drug. 
However, the mechanism of action of 
the drug in producing lowered iatraoc- 
ular pressure remains unknown. 

The purpose of this study is to 
determine the mechanism of action of 
the pressure-lowering property of 
timolol. 


SUBJECTS AND METHODS 


Twenty-three normal subjects were 
studied. A complete eve examination of 
each subjeet was carried out, consisting of 
best corrected visual acuity, confrontation 
visual field, color vision test, Wirth stereo- 
scopic vision test, external exam: ‘nation, 
slit-lamp examination, fundus examina- 
tion, tonometry, and gonioscopy. All sub- 
jects met the admission criteria that both 
eyes were normal (except for ametropia) 
and that the intraocular pressure of the 
two eyes differed by 3 mm Hg or less. 

Timolol ophthalmic, 0.5% solution, was 
used, along with an identical-appearing 
placebo vehicle solution. The drug-placebo 
bottle pairs had been randomized by the 
manufacturer to the right-left eye pairs of 
the subjects, and the containers were 
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labelled as follows: subject 1, OD; st | 
OS; subject 2, OD; ete. Neither the exi m 
iners nor the Bub sets knew Which eye had. 
received timolol until. the | 
completed, the data of all r 
calculated, and the code was bri 
determining the effect of 
treated eye of the subject 
with the fellow placebo eye 
A single-drop study. was 
morning of the. study, bo 5 of. 
subject were anesthetized with 0.5% pr 
paracaine, and intraocular px 
















































flattening to avoid premature st 
the cornea. The volume of tk | 
chamber was measured using the ies 
grammetric method of Johnson et al? The I 
eolor of the irides was noted. 

After tonometry and photography, fluc 
rescein iontophoresis was carried out in t h 
central 4 mm of the cornea, using. an 
electrode of 10% fluorescein ir 2% agar. A. 
current of 200 pamp wab used for seven . 
seconds, which deposited 0.3 to 0.9 ug of- 
fluorescein beneath the epithelium. The 
conjunctival sae was irrigated with bal- 
anced salt solution to remove. any surface 
fluorescein. E 

Fluorescein concentration: and mass © 
were measured in the cornea and the ante- .. 
rior chamber immediately after iontopho- ` 
resis and thereafter at 05 5, two, and seven 
hours, using the flash. fluorophotometer 
described by Brubaker and Goakes: 1 
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. Subject No./ Age, yr/ 
Sex/ Race’ / 
Eye Colort 


1/24.5/F (W/L 
2/23.7/ M/W/ D 
3/40.4/ M/W/D 
4/32.6/ M/W/D 
5/26.6/F /W/L 
6/243/F /W/D 
7/24.6/F /W/L 
8/20.8/ M/W/L 
9/33.3/M/O/D 

10/30.0/F /W/L 

11/24.6/F /W/L 

12/29.2/ F / W/L 

13/22.2/ F /W/D 

14/24.7/ F (W/L 

/15/261/F /W/L 

1 19/27.3/M/W/D 

—17/29.7/M/W/D 

~~. 18/23.1/F /W/D 
^ 19/23.1/M/W7D 

20/29.9/M/W/L. 

21/21.3/F /W/L 

22/22.6/F /W/L. 

23/22.1/ M/ W/L. 

Mean 26.4...... T 
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MESES : AC C ; 
Initial | Final initial AC Final AC Transfer. Elimination Aqueous initial ^' . 
Pressure, Pressure, Volume, Volume, Coefficient, Coefficient. Flow, Pressure, — .* 
mm Hg ) 


(718.0 12.0 


15.0 9.5 


(0130 | 90 
e 180 || 90 
1.0 —— 6.5 
90 | 77 | 3.54 
12:0 9.5 219 218 8n ae 0.87 1.71 OD 13.0 


"Timolol Eyes 
| | Endothelial 












mm Hg pi ul M x 10? K; emin 1x 10? 

| | | 1098 1.61 OS 15.0 
10.5 || 65 
135 — 10.5 


14.0 8.7 
140 8.2 


9.0 6.0 
11.0 9.2 


12.0 7.0 297 224 “4.08 098 2.00 OS 12.0 
TE — oe 





7140 105 226 226- 344 088 


12.0 ^82 267 263 328 0.74 1.77 OD 12.0 Žă > 
16.0 oor AAN Mem 





712.0 —85 257 258 273. 


15.0 | 238 CM 
120 11.0 222 | 212. NEUE . 0.87 
14.0 9.0 213 | |. 219. $28... 0.81 154 OD 14.0 





(128 8.7 “as 218  — 319 | 085 1.68 " 12.9 


1.9 UT. A . 0.201 ^7... 098 E INE 0.32 PA 1.7 


initial Pressure, | i B i Finai Pressure, Initial AC * 

mm Hg. |, . am Hg Volume, uil 

|. Category Mean SD SE Mean SD SE UPT Mean SD SE 
~All Eyes. i ue s | 
"Timolol "m 12.8 19 04 87 17 04 9.55/<.001 219 29 
“Placebo  — 129 17 04 116 20 04 218 27 






















Female 130 17 03 .. Ui EE 220 













“Light irides — OSes acs eal ces , 
Dark irides 128 21 05; .. .:. oo 221 — 34 
Timolol-Treated Eyes ME | te 

Right 129 23 07 85 19 0$. 225 





Female | 129 18 05 89 15 Q4 219 B 
_Light irides - 1298 17 05 87 16 05 | 214 22 6e 
Dark irides 127 23 07 88 19 06 205. 37 12% 
Placebo-Treated Eyes ee a | Non CES 
Right 132 12 04 123 23 07 USPTO 914 33 4; 10 
Left 127 21 06 109 16 05 = 221 21. 6 













Light irides 129 16 04 113 16 04 E 215 1 
Dark irides || 190 20 06 120 26 E 221 38 12 
Ali eyes |. 129 18 0.3 ge 218 28 #4 ` 











* AC is anterior chamber. 

t Student distribution for probability i 
+ Student distribution for probability | 1. 

8 Student distribution for prepability: is.1 3. 44/ «001. b 


















Transfer ^ Elimination | 
., Coefficient, —— Coetticient, ow. 
Ky, min! X 10? Ke, min" x 10? ul min- 


2.48 | 1.43 
2.56 131. 
3.29 1.59 
3.22 1.22 
4.14 1.20 
2.40 1.01 
2.85 1.37 
2.95 1,32 
3.67 28 
3.16 1.53 
2.49 . 1.30 
3.58 1.25 
3.88 < 1.65 
<o 3.08 1.38 

3.74 1.28 

1.20 

1.28 

1.14 

1.30 

1.21 

1.32 

0.20 

0.04 


AC Elimination Coefficient, Aqueous Flow, 


t/PE Mean SD 


Mean SD SE 


0.85 013 003 1179/—001 168 0.32 /.13.44/ <.001 
1.32 020 0.04 257 038 








straocular pressure was remeasured at 





two and seven hours. Anterior chamber 
volume was remeasured at seven hours. 
The fluorophotometric data were used to 
calculate the endothelial mass transfer 
- coefficient, Ka, the anterior chamber mass 
elimination coefficient, K., and the rate of 
< aqueous humor flow, F. These coefficients 
| were determined using the nomogram 
- method described by Coakes and Brubak- 
s, er. | 
c. The two-sided ! test for paired samples 
-and the ! test for sample means were used 
"to determine statistical significance. The 
- level of significance, a, that was accepted 


RESULTS 


Table 1 outlines the results of each 
-subject and illustrates the mean, stan- 
‘dard deviation, and standard error of 
each measured and calculated value 
-> for the entire group. Final intraocular 
pressure, intraocular pressure change 
(initial minus final), anterior chamber 
mass elimination coefficient, K., and 
aqueous humor flow, F, were all 
.. eonsistently lower in the timolol 
| eves. | 
Table 2 outlines the means, SD, and 
standard errors of subjeet and eye 
subgroups that included right and left 
eyes, men and women, and light and 
dark irides. No differences were seen 









among these groups. The timolol /. 

















placebo group is shown again for 
‘comparison. 

< Table 2 also summarizes the results 
"of statistical tests of significance for 
various groupings. Values that were 
significant (P < .01) are shown. In the 
comparison of timolol versus place- 
bo, highly significant differences 
XP < .001) were seen in final intraocu- 
-Jar pressure, the change in intraocular 
. pressure, the anterior chamber mass 
elimination coefficient, K,, and the 


te 
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aqueous flow rates, F. Anterior cham- 
ber volume and endothelial transfer 


coefficient, K,, were not affect ed by © 


timolol. There were no differences in 
any value between right and left eyes, 
men and women, or light and dark 
irides. We estimated from the ob- 
served variance in our paired data 


how reliable the timolol-placebo com- - 


parison would be in this sample size 
for determining small effects of timo- 
lol, if they existed, on anterior cham- 
ber volume and endothelial permeabil- 
ity to fluorescein. A power of 0.95 
(1-8) and a significance level of .05 
(a) were used for the calculation. The 
calculation predicts that we would 
have been able to detect a 18% or 
greater effect on anterior chamber 
volume and an 18% effect or greater 
on endothelial permeability. 


It appears from our data that timo- 
lol suppresses the formation of aque- 
ous humor. Suppression was observed 


in every eve (as compared with its. 7 artm 
ry © ( p Education, and Welfare, Bethesda, Md, Researeh 


fellow) that received the drug. The 
least suppression seen was 13% and 
the greatest was 48%. The mean was 
34% suppression, approximately one 
third. Thus, timolol appears to be 
nearly as effective in suppressing 
aqueous formation as systemically 
administered carbonic anhydrase in- 
hibitors. | 

The reduction in the rate of loss of 
fluorescein from the anterior chamber 
could not have come about by a change 
in outflow resistanee, a change in 
episcleral venous pressure, or a change 
in uveoscleral outflow. We calculated 
indirectly the outflow resistance of 


each eye, using an assumed value of 
episcleral venous pressure, and found 








Mechanism of Ti 






that there were no differences be- 


tween the resistance of the timolol 


group and the placebo group. 

. The lowered rate of fluorescein loss 
from the anterior chamber, likewise, 
cannot be explained by postulating. 
that timolol blocks the diffusional loss 
of fluorescein from the anterior cham- 
ber. In the normal eye, this mecha- 
nism of loss represents only 10% of the 
total, the other 90% being due to flow. 
If diffusional losses were blocked 
entirely, we should have found, at, 
most, a 10% suppression. Complete 


suppression of diffusion is, further- 


more, unlikely. 

It is noteworthy that timolol had no 
effect whatever on the endothelial 
mass transfer coefficient (and conse- 
quently endothelial permeability) to 
fluorescein or on anterior chamber 
volume. Our sample size would have 
missed a small effect here, but not a 
clinically noteworthy effect. 


r This study was supported by research grant 
EY00634 of the National Eye Institute, National 
Institutes of Health, Department of Health, 
to Prevent Blindness, Ine, New York, NY, and 

The Welicome Trust, London. 
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II. Treatment by Cryosurgery 


James D. Kingham, MD 


The ezrliest of these changes is an 
abnormal arborization of peripheral 
retinal vessels that is seen mostly on 
the temporal side (grade I RLF). 
Other changes include an equatorially 
oriented line of intraretinal prolifer- 
ation (zrade II RLF) that may then 
become thickened and elevated to 
form an intraretinal proliferative 
ridge. In more advanced cases (grade 
HI RLF), there is extraretinal vascu- 
larization into the vitreous, with lacy 
neovascularization on the anterior and 
posterior slopes of the proliferative 
ridge, preretinal sinusoids, and di- 
lated, tortuous vessels posteriorly, 
which indieates the presence of a 
peripheral arteriovenous shun- (Fig 
1). Progression beyond grade III RLF 
includes peripheral retinal detach- 
ment (grade IV RLF, Fig 2) or to- 
tal retinal detachment (grade V RLF, 
Fig 3). 

Acute changes of RLF may resolve 
spontaneously to normal or near 
normal or the disease may enter a 


cicatricial phase with a spectrum of 


changes that may include a preretinal 
fibrous membrane, or fibrovascular 
proliferation at the retinal periphery 
and traction of temporal retinal 


vessels with an ectopie macula and 
' distortien of the optic disc. 


More advanced fibrovaseular prolif- 
eration leads to residual fbrous 
connect: ve tissue that is adherent to 


the temporal portion of the posterior 

lens capsule, and massive fibrova: 

lar proliferation in the zcute st 

may lead to total retinal detachment. 

and a retrolental fibrous n: 
The retinal detachment 

in the acute phase of RLI 


related to traction from. the f 


tun cantina) pee 
becomes evident when long- | 
low-up shows reattachment. of retina 
that previously had been detached. 
Underlying the attached retina is 
evidence of insult to retinal pigment 
epithelium that is characterized by 
rarefaction and clumping of retinal 
pigment epithelium. | dnb 
The destructive nature cf the exu- 
dative retinal detachment to the reti-. 
nal pigment epithelium is character: 
ized in some eases (ease 6! by visual 
loss wholly uncommensurate with the 
amount of anatomic changes that are 
seen. | 
Attempts have been mite to treat - 
acute RLF with cryotherapy’ os 
photocoagulation.** E 
Recent anecdotal. reports of. tiat. 
ment of RLF with Edd results. by 
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Fig 1.—Grade Ill retrolental fibroplasia. 
Vessels are dilated and tortuous and lead 
to peripheral arteriovenous shunt of 
extraretinal neovascularization. Anterior 
to neovascularization retina is nonvascu- 
larized. 





both photocoagulation and cryothera- 
py prompted a critical analysis of 14 
eyes that were treated for acute RLF 
at the Medical College of Wisconsin. 

The purposes of this communication 
are to describe the effects of cryosur- 
gical treatment in 14 eyes of 12 
infants, to describe the ocular compli- 
eations associated with treatment of 
these small eyes, to emphasize that 
the natural history is usually one of 
spontaneous resolution, and finally to 
discourage cryosurgical treatment of 
infants with acute RLF. 


MATERIALS AND METHODS 
Of 700 infants who were examined 
between Dec 1, 1971 and Jan 1, 1977, 101 
were found to have some stage of acute 


RLF. Infants were selected for treatment 
from the population of infants with acute 
RLF who were believed to be in a progres- 
sive state of retinopathy. Eyes were 
considered eligible for treatment if they 
showed progression of retinopathy on 
serial examination, had posterior dilation' 
and tortuosity of vessels, and had extrare- 
tinal extension of vascularization in the 
periphery (grade III RLF). Vitreous 
hemorrhage was not considered as an eligi- 
bility criterion and, indeed, was seldom 
seen. Because of the asymmetry of the 
disease it was not possible to randomize 


eyes to treatment. For the most part, if * 


both eyes were eligible for treatment, the 
eye with most advanced retinopathy was 
chosen for treatment unless it was believed 
that the worse eye had progressed beyond 
the stage at which cryotherapy might help 








Case Reports 
Age at 
Treated Birth e Grade Ocular Treatment, 
Case Eye Weight,g Seen, Days RLF Description Days 
1 OD 890 55 Wit Vitreous extension; 105 
posterior vessel 
dilation 
2 OS 950 55 Wl Vitreous extension; 62 * 
posterior vessel 
dilation 
3 OS 908 100 Il Temporal fibrovascular 116 
ridge 
f 
4 OD 1,260 57 | Posterior vessel dilation 91 
3. and tortuosity 
Fig 2.—Grade z Pork Fees: 5 OS 900 91 I^ Proliferative 100 
showing greatly dilated an tortuous fibrovascular ridge 
vessels posteriorly ending at extraretinal 
neovascularization. Temporal peripheral 6 OD 1,100 63 Hl Fibrovascular ridge; 89 js 
retina is detached. no posterior vessel 
dilation ` 
7 OS 760 83 I Fibrovascular ridge; 89 
no posterior vessel 
dilation 
8 OD 620 90 lll+ X Vitreous extension, 360 94 
degrees; vessel 
dilation 
9 OS 830 89 II+ Vitreous extension; 128 J 
sinusoids 
10 OS 680 95 III+ Vitreous extension, 360 107 - 
degrees; posterior 
vessel dilation 
11 OD 790 85 Hl Vascular ridge; 94 e 
posterior vessel . 
dilation "Wes 
12 OS 790 85 IV+ Vitreous extension; 107 
temporal RD 
me 
13 OS 1,080 44 I!-IV Advanced vitreous 50 
extension, 360. 
degrees e 
14 OD 1,080 44 IV Advanced vitreous 69 " 
Fig 3.—Grade V retrolental fibroplasia extension; peripheral s ( 
showing almost total retinal detachment, RD - 


much of which is bullous and which is 


* RLF indicates retrolental fibroplasia; RD, retinal detachment; AV, arteriovenous; Tx, treatment: -e # 
probabW more exudative than tractional. 


and RPE, retinal pigment epithelium. 
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the ahi ee 
intraorbital pres- 
d retinal. artery com- 
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“Persistent nasal 
-. fibrovascular 
proliferation 

























Attached retina 


 Progressed to R 
resolved with 
RPE atrophy: 
inferior retrc- 
dental mass 


Attached retina; 
heavy cryo 
Surgical marks 


Attached retina 
Attached retina 
Total RD 


Attached retina: 


.. - pale disc 
"Total RD; retro- 
. iental cicatrix 


- z^ Attached retina 







"Retina detached, 

vo. then reattached: 
“pigmentary 
inei 





: T Scie ral buckle; 
intraocular - 
hemorrhage 





“ectopic macula: 


RESULTS 


Although RLF frequently begins 
and ends with asymmetry, final visual 
and ophthalmoscopic findings exhibit 
enough symmetry so that com parison 
between fellow eyes is probably the 
most consistently reliable indicator 
for efficacy of treatment. To compare 
similar findings in eyes of different 
infants as to the final visual outcome 
would probably be fallacious because 
of the variability in the natural histo- 
ry of the disease process in dissimilar 
infants. Therefore, for the purpose of 
discussion in this series of treated 
infants, the final result of the treated 





eye will be compared with each 
respective untreated fellow eye (cases 


Treatment 
Efficacy and Late 
Visual Result Complications 


Beneficial: useful 


Ectopic macula 
vision 


Detrimental: poor Esotropia enoph- 
vision thaimos;: optic 


atropay; RPE 


atrophy 
Detrimental: useful Loss of peripheral 
vision field 


D, Possibly beneficial; 


light perception; 
no forms 


Progression of RLF 
with residual light 
perception 


Detrimental; useful 


Loss of »eripheral 
vision field 
Neither beneficial Microcephaly; 
nor detrimental mentai 


| retardation 
Detrimental; poor 


Optic atrophy 
vision 
Detrimental; poor Retinai 
vision detachment 
Detrimental; poor Optic atrophy; 
vision ectopic macula 
Not beneficial; Total RL= 
blind 
Beneficial: useful None 


vision 


Not beneficial. 


Optic atrophy; RPE 
poor vision 


pigmentary stip- 
pling & atrophy 


Not beneficial; Total RD 
blind 

Not beneficial: Total RD 
blind 















cuin nie id okz io 
functional than the fe. 
was not operated on. 
treated eyes, only one ma 
have HE a defin 


weight of 890 £g, showed uM 
ee ope ny: A the time of trea tm 






_ Fate of 
Follow Eye 
and Vision 


Total RD; retrolental 


cicatrix; blind 


Vascularized 


normally; useful 
vision 


Vascularized 
normally; useful 
vision 


Total RD; retroiental 


cicatrix; 
nystagmus; blind 


Vascularized 


normally; good 
vision 


Optic atrophy, OU; 
RPE atrophy, OU: 
blind 


Vascularized 


normaily; good 
vision 


Vascularized 
normally; usefui 
vision 

Waxy disc; RPE 
atrophy; ectopic 
vessels; useful 


Total RLF: cicatrix 


Treated with poor 
results; poor 
vision 


Treated with good 
results; usefu! 
| vision 


Treated; see case | 


14; total RD; blind 


Total RD; see case 
13; blind 


. Tx thdicated & 
















































































Tx not necessary. 
late changes, , 
perinatal hypoxia. 


Tx not necessary or. 
indicated 


Tx may have caused 
ocular demise 


Tx may have 
augmented optic 2 
atrophy 


Tx not effective; ` | 
fulminating . 
retinopathy — 


effective 


Treated too late. A 


Fulminating — 
Tetinopathy i in 
Spite Of tx 


Fulminating 
retinopathy 








| treated, with posterior dilation and 


-tortuosity of vessels, peripheral neo- 
- vascular fronds into the vitreous, and 
- temporal exudative and tractional 
- retinal detachment. The fellow eye 
was more involved with almost total 
retinal detachment. After 40 months 
of follow-up, the treated eye had an 
attached retina with temporal drag- 
ging of vessels and an ectopic macula. 
The untreated fellow eye was mi- 
crophthalmic, enophthalmie, and had a 
retrolental cicatrix. Vision was useful 
and good in his treated eye. When the 
two eyes are compared, it appears that 
treatment had some effect in the 
.prevention of total retinal detach- 
ment. | 
Another infant (ease 4), who had a 
jrth weight of 1,260 g, was treated 
fter documentation of retinopathic 
"changes from grade I+ to grade IH + 
RLF in both eyes. The untreated eye 
went on to total retinal detachment 
and retrolental cicatrix. À nasal trac- 
tional retinal detachment developed 
in the treated eye but the temporal 
retina, which was the site of most of 
^ the cryotherapy, remained attached. 
At 19 months follow-up, he had bilat- 






















eral nystagmus and in his treated eye . 
he had light perception without form. 
... He was blind in his untreated eye. The — 
-` treated eye showed temporal pigmen- - 
tary rarefaction and speckling and a- 




























gray retrolental mass was present 
inferiorly and temporally. The un- 
treated eye persisted with posterior 
synechiae and a gray retrolental cica- 
trix. If. perception of light without 
form can be identified as beneficial in 
‘the comparison of this eye with its 
blind fellow eye, this, too, then might 
-be considered a beneficial result of 
‘treatment. 


Beneficial vs Detrimental Results 


. The left eye of one infant (case 10), 
who had a birth weight of 680 g, was 
treated when the infant was 107 days 
old at which time  retinopathie 
changes were manifested as massive- 
ly dilated and tortuous vessels posteri- 
orly with a florid neovascular exten- 
gion into the vitreous in both eyes. In 

spite of treatment in one eye, both 

eyes went on to total retinal detach- 

ment and retrolental cicatrix within 
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the next three weeks. Treatment was 
neither beneficial nor detrimental. 


Detrimental Results 


Treatment was considered detri- 
mental if the untreated fellow eye 
vascularized normally or near normal- 
ly with minor residua, such as periph- 
eral pigmentary changes, dragging of 
vessels, and ectopic maculae. Cases 2, 
3, 5, 7, and 8 all had treated eyes with 
fellow eyes that ultimately vascular- 
ized normally or near normally to the 
periphery. Optic atrophy in the 
treated eye was the result in cases 2 
and 7. A postoperative retinal detach- 
ment developed in case 8 either 
hecause of the underlying disease or 
hecause of accentuation of the disease 
process by cryotherapy or a combina- 
tion of both. In the two cases without 
optie atrophy or retinal detachment 
(cases 6 and 9), treatment mus: be 
considered detrimental because of the 
residual loss of peripheral visual field 
caused by the cryotherapy alone. 

These cases of treated eyes. with 
fellow eyes that vascularized normally 
to the periphery address several 
important points. 

First, in spite of advanced retinopa- 
inifested by posterior dilation 


thy manifested ! w 
and tortuosity of vessels, which indi- 











entes a high-flow shunt, with extrare- 
~ tinal extension inte the vitreous, reso- 


lution to normal or near normal may 
still occur. Ultimate vision may be 
quite good even with temporally drag- 
ged vessels and ectopic maculae. 

Second, documentation of progres- 
sion is most important if ever treat- 
ment is even considered. 

Third, the inherent difficulty in 
making the decision to treat is enor- 


mous. If the eye is treated too early or- 


when minimal retinopathic changes 
have occurred, or when progression 
has not been documented, the possibil- 
ity exists for spontaneous resolution 
(cases 3 and 5). If treatment is deiayed 
too long or when retinopathie changes 
are markedly advanced, treatment is 
ineffective or even deleterious (cases 
10, 12, 13, and 14) (Table). 

Fourth, treated eyes, with either 
beneficial or detrimental results when 
compared with untreated eyes, re- 


main subject to complications, ie, optie =- 


atrophy, mierophthalmos, enophthal- ly were no beneficial effects. . 


mos, esotropia, and peripheral visual 
field loss. 
Two eyes were treated with poor 
results and the untreated eyes also 
had optic atrophy and retinal pigment 
epithelial atrophy (cases 6 and 9) that. 
was due, in part, to retrolental fibro- 
plasia écase 9) but also to neonatal 
hypoxia, hydrocephalus, and other - 
unknown causes (case 6). It remains, E 
however, that the untreated eyes '" ^. 
vaseularized almost normally and that — 
treatment was probably unnecessary. e 
Therefore, in a comparison of the 
ten treated eyes with their fellow : 
untreated eyes, results were benefi- 
eial in one, marginally beneficial in 
one, neither beneficial nor detrimen- 
tal in one, and detrimental" and/or 
unnecessary in seven. 


Cases With Both Eyes Treated 


Cases 11 and 12 are the two eyes of 
a 790-¢ (birth weight) infant with 


advanced retinopathie ehanges in both 





* 


eyes tbat were characterized by poste- 3 
-rior vessel dilation and tortuosity, ^. - 


flerid fibrovascular extension into the 
vitreous with a high-flow shunt, and 
exudative and tractional retinal de- 
tachment. The least involved eye 
(grade IV RLF) was treated first with NX 
resolution of fibrovascular prolifer- 
ation and maintenance of an attached 
retina. The fellow eye increased in 
amount of detachment and fibrovas- 
eular proliferation (grade V RLF). In 
desperation, the second eye was 
treated and the retina did reattach 
but with optic atrophy and retinal 
pigment epithelial changes of rarefac- 
tion and stippling. Seven monthsafter |. 
treatment, vision was useful in the K 
first treated eye and "not useful" in : a 
the second treated eye. Since there is a 








mo untreated eye for comparison, . 
conclusions should not be drawn. 7 


Cases 13 and 14 are the two. . 
untreated eyes of an infant with a* 
birth weight of 1,080 g who had 
advanced retinopathy (grade IV RLF) 
in both eyes when he was first seen. 
Both eyes progressed to grade V RLF 
and were treated; total retinal detach- 
ment and retrolental @icatrix were the * 
results in both eyes. The deleterigfis 
effects of treatment in this infant { " 
impossible to evaluate. There certatn- : bg 





'olental Fibroptasia—Kingham. ^t. 





* div 
be e rz 
















£zke* demonstrated a 
ma. capillaries and loss 






" qu. i e vessels, platelet 
. "agg thrombosis forma- 
















therapy. This 
at discharge 





ürect ophthal- 
al intensive care 


ere no longer as 
in the. 1950s. 


hie changes and 
oazh V. These clini- 
"s are more or less 
tae histopathologic 








changes that were identified by 
Foos." Concomitantly, Flynn et al^ 
and Kushner et al” clinically observed 

a large series of infants with retrolen- 
tal fibroplasia and corroborated their 
findings by fluorescein angiography 
and histopathology. In both of these 
series, the authors are in agreement 
as to the high incidence of sponta- 
neous resolution of retrolental fibro- 
plasia and as to the variable course of 
the disease, both in progressicn and in 
regression. Kushner et al" have 
pointed out, however, that the regres- 
sive state can sometimes be identified 
by the development of vascular buds 
at the advancing edge of mesenchyme 
and that these buds grow into avascu- 
lar retina and drag with them an 
arterial and venous feeder. This, too, 
has been seen clinically by fluorescein 
angiography and histologically. 

Surely the development of vascular 
buds is an important sign of sponta- 
neous resolution. The extraretinal 
neovascularization and fibrovascular 
proliferation do gradually resolve, 
albeit sometimes with some sequelae, 
as the advancing edge of vascular 
buds approaches the ora serrata. This, 
then, is a helpful sign indicatirg spon- 
taneous resolution. Another helpful 
sign of resolution is a deerease in 
engorgement of posterior vessels, 
which indicates a diminution of the 
peripheral vascular shunt. 

In the occasional case in which the 
high-flow shunt persists, the posterior 
vessels increase in engorgement, the 
peripheral fibrovascular proliferation 
grows into the vitreous, and the retina. 
becomes tractionally and exucativelv 
detached, the examiner feels a sense 
of urgency and a desperate need to do 
"something." It must be remembered 
that even some of these infants may 
experience some spontaneous resolu- 
tion and the final visual result "may be 
better than if they are subjected to 

ablative surgery. An infrequent case 
may progress to bilateral retrolental 
















cicatrix. 












ry is rarely, if eve 
fied, and clinician 
consultants in the. 
care nursery should 
eration in making 
operate on the eyes of 
infants. It is further urged 
ophthalmologists who contem] 
cryosurgical treatment of an eye w 
acute RLF be thoroughly famili 
with the natural course of t 
disease. POEM 
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. Hémoritagié: disciform degeneration 
centered in the fovea with serous detach- 
ment of the overlying. neuroepithelium 
developed in two patients with fundus 
; flavimaculatus. Fluorescein angiography 
. disclosed the presence of subretinal 
< neovascular membranes. There was no 

evidence of other diseases associated 

with subretinal neovascularization. Fun- 


: -dus flavimaculatus must be added to the 


v growing list of diseases associated with 
subretinal neovascularization. 
(Arch Ophthalmol 96:2054-2057, 1978) 


A HN flavimaculatus is a reces- 
oO sively inherited progressive disor- 
der with characteristic clinical and 
.eleetrophysiologie — findings." 
typical features of fundus flavimacu- 
atus are yellow pisciform lesions 
located at the level of the retinal 
pigment epithelium that appear rela- 
tively hypofluorescent early in the 
angiogram and have an irregular 
pattern of fluorescence. late in the 
angiogram. The lesions atrophy with 
time and leave an often barely observ- 
able, slightly pigmented imprint in 
he pigment epithelium, and addition- 
crops of pisciform lesions may 
ppear in other previously normal 
: reas. f 

A The macular area may be unaf- 
a fected, * may have fundus flavimacula- 
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tus flecks; -> or more commonly, may. 


have an elliptic atrophic maculopathy 
(“Stargardt’s disease").'^ "There has 


been one case report of a senile disci- 


form lesion in a patient with fundus 
flavimaculatus. The following report 
describes the appearance of a macular 
disciform scar with subretinal neovas- 
cularization in two cases of Tundus 
flavimacalatus. 


REPORT OF CASES 


Case L-A 53-year-old woman was in 
excellent health until August 1968, when 
she noted blurred vision in the left eye. Her 
ophthalmologist identified a subretinal 
age and she began oral cortisone 
A few weeks later the cortisone 
was discentinued because of abdominal 








pain and « previous } history of ulcer disease. 


There was no family history of eye disease. 

A chest roentgenogram was normal. 
When she was examined at the Univ ersi- 

ty of Wisconsin. Retina Clinic in January 


1969, the visual acuity of the right eye was 


6/6 (20/20) (+ 8.15 + 2.00 x 5°), and the 


left eye was 6/60. (20/200) (+ 3575 + 
2400 x 169°). Intraocular pressure by ap- - 
planatior tonometry and findings from an 


external examination. and an examination 
of the anterior segment by slit-lamp bio- 
microseosy were normal. Ophthalmoseopie 
examina ion of the left eye showed a 
1X 15 dise diameter, gray serous detach- 
ment of the sensory retina with subretinal 
hemorrhage and surrounding exudate (Fig 
1, top left). Yellow pisciform lesions of the 
retinal pment epithelium, which are typi- 
eal of fundus flavimaculatus, were present 
in the »aracentral region (Fig 1, top 
center) Similar fleeks were noted in the 





fovea an: elsewhere in the posterior pole le of Eu 


the right eye (Fig 1, top right). 


pigment epithelium within. one quar or 





 eonfluent | 
center): No 
b: neovascularization was noted in the right. 










dise diameter of the optic dise was appar- 


ently normal, as was the periphery anterior 
to the equator, There were no punched-out 
ehorioretinal sears in either eye. 

During fluorescein angiography, areas 
of subretinal leakage that were suggestive 


of subretinal neov ascularization in the left 
 maeula were found (Fig 1, bottom left and 
 hottom center). Some of the fundus flavi- 
maeulatus lesions transmitted chor oidal 


flucrescenee while some did not (Fig 1, 
bottom left and bottom right). 

"Xenon photocoagulation of the area of 
presumptive subretinal neovascular mem- 
brane in the left fovea was performed in 
February 1969. The visual acuity was 6/60 
(10/200) in the left eye owing to residual 
subretinal fluid. The patient had a second 


xenon: photocoagulation in June 1969. By .— = 


April 1970, a pigmented macular scar was 
present in the left eye with no evidence of | 
subretinal fuid or hemorrhage. 

In October 1974, on a routine vearly 
follow-up. examination, her v isual aeuity in 
the right eye was 6/6 (20/20) and in the left 
eye, 6/60: (20/200). The number of flecks 
had increased in both eyes. While some 
fleeks ha 








yoth eyes (Fig 2, left and. 
clinical evidence of Subeta 







macula. Fluorescein ‘angiography reveale 
more pisciform lesions, both. hyperf uore 
cent and nonfluorescent es MERO. | 
In October 1976, there was a rec! 
subretinal hemorrhag: ig to the undue 
in the left eye. In October 1977, at the time 
of her last visit, her visual acuity was 6/6 
(20/20) in the right eye and 6/60 (207 200) i in 
theleft eye. A pigmented, macular scar was 
present in | de left eye. New flecks had 
appes ed in previot y uninvo lved areas 
retinal pigment epithelium and there wil 










„atrophy of older flecks. On dark. adapta- 


en, the cone thresholds were | unit above 2 


Subretinal Neov icularization--Klel 








ded, others had become more ` s E 















Fic '.—Case 1. January 1969. Top left, 1 x 1.5 disc diameter, gray serous detachment of sensory retina of left eye with subretinal 
hemorrhage and surrounding exudate. Top center, Pisciform lesions in superotemporal paramacular area of left eye. Short arrows 
in this ilust-stior ard those in Fig 1, bottom left point to identical lesions, as do long arrows. Top right, Similar pisciform lesions in 
macula amd posterior pole of right eye. Short arrows in this illustration and those in Fig 1, bottom right point to identical lesions, as 
do leng arrews. Ect:om left, arteriovenous phase fluorescein angiogram of left eye. In macula, subretina! pooling of fluorescein is 
present with some blockage of dye by subretinal hemorrhage. Note irregular fluorescence; hyperfluorescence (short arrow) and 
nonfiuoresc=nce (long arrow) of lesions depicted in Fig 1, top center, are shown. Bottom center, Late phase fluorescein angiogram 
of Eft eye r macula, there is enlargement of subretinal pooling of fluorescein. Bottom right, arteriovenous phase fluorescein 
anciogram =f maht eye. Short arrows show hyperfluorescence of fundus flavimaculatus lesions, while long arrows show 


norfiuorescence 


"ig 2—Case 1, October 1974. Left, Increased number of flecks in left eye compared with Fig 1, top center. Center, 
noressec number of flecks in right eye compared with Fig 1, top right. Right, arteriovenous phase fluorescein 
ingic-78m of right eye. New lesions are nonfluorescent. 
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Fig 3.—Case 2, August 1975. Top left, Left 





normal, and the final rod thresholds were 
within normal limits. The light peak-to- 
dark trough ratio of the electro-oculogram 
(EOG) in the right eye was 1.3 and in the 
left eye, 1.83. Both values were below 
normal.’ The amplitudes of the photopic 
and scotopic electroretinogram were bor- 
derline subnormal. 

Case 2.—A 14-year-old girl was in excel- 
lent health until May 1975, when she was 
found to have decreased vision during a 
school vision examination. She reported 
that she had had a normal visual acuity 
during a similar test two years earlier. 

She was first seen in August 1975 at the 
University of Michigan Medical Center. 
The patient thought that her night and 
color vision were normal. The visual acuity 
of her right eye was 6/4.5 (20/15) 
(+ 0.50 + 0.25 x 80°), and the left eye was 
counting fingers at 3 ft. Visual field test- 
ing showed a dense central scotoma in the 
left eye. Peripheral fields were normal in 
both eyes. The findings of the external 
examination and of the anterior segment 
by slit-lamp biomicroscopy were normal in 
each eye. The anterior and posterior 
aspects of the vitreous in each eye 
contained no veils or punctiform opacities. 
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eye. Hemorrhagic disciform lesion centered 
in fovea with serous detachment of neuroepi- 
thelium overlying it is present. There is irreg- 
ular mosaic pattern of atrophic retinal 
pigment epithelium. Top center, Right eye. 
Similar mosaic of atrephy of retinal pigment 
epithelium was seen in right eye except there 
was no foveal abnormality. Top right, Right 
eye. Temporal to macula, there was myriad of 
confluent atrophic lesions with several large 
zones of retinal pigment epithelium hyperpla- 
sia. Bottom left, Left eye. Early venous phase 
of fluorescein angiogram of left macula shows 
subfoveal neovascular membrane sur- 
rounded by collarette of subretinal blood. 
Most of adjacent pigment epithelial lesions 
are hyperfluorescent. Bottom right, Left eye, 
late-phase fluorescein angiogram. There is 
pooling of dye into subsensory retinal space 
overlying disciform lesion in macula. 


Ophthalmoscopic examination of the left 
eye showed a hemorrhagic disciform lesion 
centered in the fovea, with a 1'4 disc diam- 
eter serous detachment of the neuroepi- 
thelium overlying it (Fig 3, top left). There 
were scattered, irregular yellowish flecks 
associated with a diffuse mosaic atrophic 
appearance of the retinal pigment epithe- 
lium in the posterior pole. Many of the 
lesions had a dGust-like clumping of 
pigment within them or along the borders. 
However, the pigment epithelium within 
one-half dise diameter of the optie disc 
appeared normal, 23 was the retina anteri- 
or to the equator. 

Similar changes in the retinal pigment 
epithelium were present in the right eye, 
except that the fovea was normal (Fig 3, 
top center). Temporal to the fovea there 
was a myriad of nearly confluent atrophic 
lesions with severa. larger zones of reactive 
hyperplasia in the retinal pigment epithe- 
lium (Fig 3, top right). There were no 
punched-out chorieretinal scars in either 
eye and no halo of peripapillary atrophy of 
the pigment epithelium. 

Fluorescein angiography of the left eye 
showed a subretinal neovascular mem- 
brane with clearl; demonstrable feeder 





vessels and a flat surrounding arcade (Fig 
3, bottom left). The atrophic pigment 
epithelium served as "window" defects to 
underlying choroidal and scleral fluores- 
cence and accentuated the pepper-like 


quality of the clumped pigment within the 


lesions. More damaged pigment epithelium 
was appreciated on the angiogram than 
was originally seen on fundus biomicrosco- 
py. In the later angiogram, dye leaked into 
the subsensory retinal space overlying the 
disciform lesion of the left eye (Fig 3, 
bottom right). 

Results of color vision testing on the 
right eye with the usual pigment tests 
were normal. The scotopic electroretino- 
gram yielded a normal a-wave and b-wave. e 
Subjective foveal dark adaptation of the * 
right eye demonstrated a slight delay in 
reaching a normal final cone threshold (13 
minutes) A dark adaptation curve 15 
degrees in temporal retina showed ele- 
vated cone (1 log unit) and rod (1.5 log unit) 
final thresholds. The cone-rod break time 
was slightly prolonged (13 minutes). Sub- 
jective responses in the left eye wae 
compromised by inadequate fixation. ' 

The patient’s medical history indicated 
that there had been neither maternal j 
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nor develop- 


of reaetive hyperplasia of the retinal 


pigment epithelium in case 2. In cases 
l and 2 the lesions exhibited a variable 


fluorescence pattern; they were either 

hyperfluorescent or relatively non- 

fluorescent. 
Macular involvement is a common 
finding in fundus flavimaculatus.?^* 

The most typical finding is an atroph- 

ic maeulopathy, which is estimated to 

appear in about 90% of cases, consist- 
ing of maeular pigmentary changes 
that vary from fine irregular mottling 
and may progress to an atrophy of 
both the choriocapillaris, retinal pig- 
ment epithelium, and photorecep- 
tors.^^* These changes in the macula 
are usually assoeiated with a progres- 
sive loss of vision and in many cases 
precede the appearance of surround- 
ing flavimaculatus flecks. This pre- 
sentation has been called "Star- 
gardt's-flavimaeulatus syndrome." 
In addition, the foveal area in 
patients with fundus flavimaculatus 
may also be involved by the typical 
pisciform lesions or it may be normal 
in appearance ("pure" form).**^ We 
describe yet another type of maeular 
lesion. The two cases in this report had 
subretinal neovascularization, as doc- 
umented by fluorescein angiography. 
Case 1 had flecks in the fovea and 
subretinal hemorrhage, intraretinal 
exudate, and subretinal pooling of 
fluorescein, which was consistent with 
subretinal neovascularization in the 
macular area of the left eye. Case 2 
had no flecks in the fovea and had a 
choroidal feeder vessel and flat 
surounding peripheral cartwheel 
frond of subretinal neovasculariza- 
tion, as shown by fluorescein angiog- 
raphy. Case 1 responded poorly to 
treatment by xenon photocoagulation, 
with new subretinal vessels and 
hemorrhage in the macula appearing 
as late as five years after the initial 
treatment. 

Subretinal and subretinal pigment 
epithelial neovascularization, along 
with breaks in Bruch's membrane, 
have been associated with dru- 
sen," ??'^7?" presumed ocular histoplas- 
mosis,"  angioid  streaks,'»»*» 
myopia, -5 Best's vitelliform dys- 
trophy, rubella retinopathy, 029-21 
and traumatic rupture of the cho- 
roid.'* There was no evidence of these 
























macular neovas 
cur. However, 
the association. 
chance oceurren 
conditions. | 
We have seen one 
fundus flavimaculatus 
subretinal neovaseul zat 
this article was written. - 
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kd The carotid-cavernous fistulas of two 
young patients were treated by multiple 
-. carotid artery ligations. The fistulas per- 
“sisted, supplied by retrograde . flow 
through the ophthalmic artery. | 
In one patient, neovascularization ofthe | 
c disc occurred and, dán spite of | 





- the fistula, progressed to. cause nearly - 

_. total loss of vision. Spontaneous closure - 

of the fistula also occurred in the other 

|. patient, but vitreous hemorrhage due to- 

. meovascularization of the retina devel- 
oped four years later. 

(Arch Ophthalmol 96: 2058-2060, 1978) 































arotid-cavernous fistulas have 
» commanded great attention in 
both the ophthalmic and neurosurgical, 
literature, perhaps reflecting: the ab- 
sence of an ideal mode of therapy 
pplicable to all cases. Ocular compli- 
ations have been emphasi: ed appro- 
riately, since these constitute t 
Hor cause for morbidity ina disor- 
r that, when untreated, usually is 
ot lethal. 

. Visual loss in carotid-cavernous fis- 
ulas most. often has been ascribed to 
: ischemia of the anterior segment of 
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- suspected later spontaneous closure of — 
other presumed hyt 











the eye.’ Intraretin | mie 
abnormalities, edema of e optic dise, 
and vitreous hemorrhage have oc- 
curred, but descriptions. of. unequivo- 
eal neovascularization of the optie dise 





< or retina progressing: out of. the plane 


of the retina (such as mig te seen in 





cially diabetes) have not 
in our search of. the literatare. “We 
have observed two patients who each 


demonstrated neovascularization | of 


the optie disc and retina following 
treatment of a carotid-cavernous fis- 
tula. 


| REPORT OF CASES 


CASE 1L-A 25-year-old man suffered a 
basilar skull fracture in July 1972 with 
rapid development of pulsatile exophthal- 
mos of the left eye and altered function of 
the left cranial nerves HI, IV, V, VI, and 
VIL Arteriography demonstrated a. left 


earotid-cavernous. fistula, and the left - 
eommon carotid artery was ligated. Be- 
= cause of the absence of change in the 


clinical appearance and persistence of a 
bruit, an intracranial ligation of the: left 


internal carotid artery was performed two 
days later. Gradual improvement occurred. 


in all clinical aspects including reduction of 
exophthalmos and return of cranial nerve 
function. The fundus of the left eye was 
said by an ophthalmologist to be normal, 


but visual acuity was limited to 20/60 


(cause not stated). In spite of improvement 
in function, a bruit returned, which was 


audible and annoying to the patient. Six Wghtinte 


months following the skull fraetui 
left internal earotid artery was. ligat į in 










scovascudar H 


where the vessels arborized on the posteri- - 


the neck. The bruit disappeared and has 
not returned. However, two weeks postop- 
. eratively, neovascularization was noted on 
i the left optic dise. Neovascularization ae 
progressed out of the plane of the retina, 
| and a preretinal hemorrhage occu rreg, 


-The patient was first seen at the Univer- 
sity of Washi! gton nine months following. 
the skull fraeture. Visual acuity w ith best 
correction was ‘measured at 20/20 in the 
right eye and 20/80 in the left eye. Exami- 
nation showed 25 mm of nonpulsatile 
proptosis of the left eye. No bruit could be 
detected. Extraocular muscle function was 
normal except for minimal limitation of 
abduction of the left eye. Facial nerve . 
function was intact, but sensation of the. 


entire left side of the face including the | | 35. 
cornea was decreased greatly. Applanation e 


tensions were 10 mm in the right eye and9 
mm in the left eye. 

Fundus examination results of the right 
eye were normal. Fundus examination of 
the left eye showed neovascularization 


with. fibrous tissue originating from the. E. m 


optic disc and extending well forward . 












or sarface of the detached vitreous (Fig 1). 
Vitreous hemorrhage was present outlin- 
ing the area of posterior vitreous detac 
ment and in the formed vitreous inferiorly. 
oec er: ; showed. 4 dias- 

tolie pressure of 55 in the right eye and 10 
in the left eye. 

A retrograde femoral arteri ogram- was 
performed (Fig 2). An aortic arch injection 
demonstrated complete , occlusion. of the 













arch. "Injection of t e 
artery dem get 














Fig 1—Neovascularization 
from optic disc (case 1). 





Fig 4—Traction striae in retina (Case 1). 


artemes from the rizht internal carotid 
artery oceurre through an anterior com- 
muniatimg ariery anastomosis. Injection 
of the right external carotid artery showed 
anastomoses through frontal arterial 
branches amd retregrade flow in the left 
ophtkalmie artery to fill the left intracrani- 
al internal earotid artery and then to the 
caver1ous smu- via the fistula. 

Because rapid filling of the internal 
carotc amd the persistent fistula was 
demanstrated. ophthalmic artery ligation 
was *ensiWere-. The patient refused sur- 
gery- 

On July 9, 1973, the patient suffered 
sudden loss of viswm n the left eye while 
performing pushups. Visual acuity was 
limited to finger counting at three feet due 
to vi-seous h=morrhage. The previously 
noted neovasculartzation was more promi- 
nent. 

Because of tye patient's renewed inter- 
est in treatment, a retrograde right femo- 
ral ar-eriogram with selective catheteriza- 
tion cf the right «external carotid artery 
was performes. Extensive collateral flow 
was d2monstrated from the internal maxil- 
lary, temporal ape ocipital branches of 
the rizat extermal earaid artery to the left 

‘ial area. The ophthalmic artery and its 

Baridhes did met &ll, and there was no 
evidence of the prier fistula. We suspected 
* that he fistula had beome closed sponta- 
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originating 





Fig 2.—Composite diagram of retrograde 
femoral arteriogram shows flow from right 
external carotid artery (A) through frontal 
arterial branches (B) and retrograde flow 
in left ophthalmic artery (C) to fistula (D). 
Prior left carotid ligations are numbered 
Chr 2. o3) chronologically (case 1). 





Fig 5.—Composite diagram of carotid 
arteriography shows flow from left external 
carotid artery (A) through internal maxilla- 
ry (B) and through external maxillary (C) 
via ophthalmic (D) to fistula (E). Prior left 
interna! carotid ligations are numbered (1, 
2) chronologically (case 2). 


neously, but selective vertebral angiogra- 
phy was not done to rule out filling of the 
fistula via muscular branches from the 
vertebral arteries. 

During the ensuing year the patient 
suffered progressive loss of vision in the 
left eye. Two years after the skull fracture, 
acuity was limited to hand motion in the 
left eye. Results of examination were 
exactly as described previously with the 
exception of the fundus of the left eye. A 
very highly elevated fibrous stalk, with a 
few patent vessels remaining, extended 


j 





Fig 3.—Progression of disc neovasculari- 
zation approaching lens (case 1). 





Fig 6.—Fluorescein angiogram shows lea- 
kage from neovascularization central to 
peripheral ischemic retina (case 2). 


far forward to arborize on the posterior 
surface of the detached vitreous (Fig 3). 
The optic disc could not be seen well, but 
appeared to be drawn forward, and striae 
in the internal retinal surface crossed the 
macula (Fig 4). The remaining peripheral 
vitreous contained considerable hemor- 
rhage. Opaque media precluded ophthalmo- 
dynamometry. 

CASE 2.—A 21-year-old woman developed 
redness and progressive proptosis of the 
left eye. Pereutaneous carotid angiography 
demonstrated a left carotid cavernous 
fistula due to an arteriovenous malforma- 
tion. A Selverstone clamp was placed to 
occlude the left internal carotid artery in 
the neck. Symptoms persisted, and three 
months later an intracranial ligation of the 
internal carotid artery was performed 
proximal to the posterior communicating 
artery but distal to the ophthalmic artery. 
Ophthalmic examination'one month follow- 
ing that procedure showed visual acuity of 
20/30 in the left eye. There was 6 mm of 
left proptosis. Ophthalmodynamometry 
was measured at 80/42 right and 52/15 left. 
Compression of the left common carotid 
artery produced graying out of vision. 
Fundus examination of the left eye showed 
the retinal veins. to be somewhat con- 
gested, but findings of fundus examina- 
tion were otherwise normal. A bruit over 
the left eye persisted. . 
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ecause of persistence of the bruit and 
ther signs, selective catheterization and 
angiography of the carotid and vertebral 
arteries was performed again four months 














the right carotid system were normal. 
: left internal carotid was occluded from 
origin to the level of the left posterior 
imunicating artery. The arteriovenous 
stula persisted and was fed from 
‘branches of the left internal maxillary 
artery to the arteriovenous malformation. 
‘Branches of the left external maxillary 
artery appeared to anastomose with the 
ophthalmic. Reverse flow in the ophthalmie 
“was suspected but not definitely identified. 
Over the next several months the bruit 
‘disappeared, proptosis of the left eye 
decreased to 4 mm, and congestion of the 
‘left orbit deereased. The clinical impres- - 
“gion was that the fistula had closed sponta- 
‘neously, but carotid angiography was not 
_performed. 
The patient remained asymptomatic 
“except for left proptosis and slight ptosis 
for four years. At that time she developed a 
small left vitreous hemorrhage and was 
first seen at the University of Washington 
_ six months later. Corrected visual acuity . 
was 20/20 in the right eye and 20/25 in the - 
left eye. There was 4 mm of left proptosis. 
“Dilated vessels were noted in the conjunc- 
tiva of the left eye, but no bruit was 












= detected. Results of fundus examination of _ 


-the right eye were normal. Fundus exami- 
¿nation of the left eye showed noninflam- 
matory sheathing of the retinal veins | 
- beginning several dise diameters from the 
-optie dise. Flat neovaseularization of the - 
_ retina was seen in the superior midperiph- 
ery, and elevated neovascular fronds 
extending into the vitreous cavity were 
noted near the temporal equator (Fig 6). 
"The peripheral temporal retinal vessels 
. showed extensive remodeling with nonper- 

- fusion of the retina peripheral to the neo- 
vascularization. Diastolic ophthalmodyna- 
mometrie pressures were 58 in each eye. 
Because the blood had cleared from the 
vitreous and since the elevated neovascular 
fronds were quite fibrous, no treatment 
was advised. No further hemorrhages have 
-occurred in the succeeding 18 months. 
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later (Fig 5). The vertebral-basilar system 


COMMENT 


We believe that the described 
patients developed proliferative reti- 


nopathy as a result of ocular ischemia | 


due to surgical treatment of carotid- 
cavernous fistula. Intraluminal pres- 
sure in the ophthaimie artery was 
reduced considerably because of re- 
versal of flow and because the 
ophthalmic artery became the major 
supply maintaining the fistula. Stern 
and others have pointed out that the 
fistula has an insatiable appetite and 
will attract blood from any circulatory 
bed with a higher resistance to flow.’ 


This physiologic principle helps to - 
explain both the resistance to treat- 
ment and the protezn manifestations 


of such fistulas. 

The causative relationship of the 
hypoxia of reduced ocular blood flow 
to the ocular changes that develop in 
carotid-cavernous fistulas have been 
reviewed by Sanders and Hoyt.' The 
pathologie basis of these ischemic 
changes has been described by Spen- 
cer et al? These authors and others’ 


have stressed that the ocular circulato- 


ry embarrassment often is increased 
beyond tolerable levels by surgical 
procedures designed to obliterate the 


fistula. Carotid ligation, especially 
when performed both above and cup 


the cavernous sinus (“trapping”), 


-especially prone to produce do: 


ischemia. This approach now has been 
modified in most centers. 

We cannot totally discount the 
possibility that some beneficial ef- 
fects may have oceurred due to surgi- 
cal intervention in our cases. Decreas- 
ing the arterial pressure feeding the 
fistula may have relieved partially the 








stress upon venous drainage. Nev-. 


Ueurunented relationship. 
+ Reversed flow in the ophthalmic 


= artery has been reported previously? 


as a cause for persistent carotid- 
eavernous fistulas. Also, Huckman 
and Haas? reported two cases of neo- , 
vascular glaucoma in patients with 
reversed flow in the ophthalmic artery 
after earotid artery occlusion. Weiss 
et al earlier had reported neovascular 
glaucoma as a complication of treated 
earotid-cavernous fistula, but the di- 
rection of flow in the ophthalmic 
artery was not described. Why this 
ophthalmic artery “steal” phenome- 
non has been associated with anterior 
segment ocular changes in other cases 
while resulting in optic dise and reti- 
nal neovascularization in our cases 
remains speculative. Neupert and as- 
sociates* described neovascularization 


of the optie disc in a patient with 


venous stasis retinopathy due to ca- 
rotid occlusive disease, a clinical situa- 
tion similar to that induced by surgery 
in our patients. 

- Spontaneous closure of intracranial 
arteriovenous fistulas has been esti- 
mated to occur in approximately 1056 
of cases." "That progressive extension 
of optie dise neovascularization into 
the vitreous cavity took place in our 
first patient in spite of spontaneous 
fistula closure was not altogether 
surprising, sinee a similar course in 
proliferative diabetic 
may be due to progressive posterior - 
vitreous detachment." 

Proliferative retinopathies have 
been attributed widely to ischemia 
and tissue hypoxia. That view is 

ed by the cases reported here, 
ich oeular ischemia appears 





ertheless, the temporal proximity of |. 


the final surgical procedure to the 
appearance of dise neovascularization 
in the first case suggests a causal and 
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S success- _ 
scleral buck- _ 


| à : ized by Custod- 


bster St, Suite 
- 


scleral buckle was introduced by 
Schepens.’ The buckling material was 
usually well tolerated; therefore, it 
became general practice to leave the 


material in situ. However, retinal 


surgeons infrequently have occasion 
to remove the buckling material for 
specifie indications. There have been 
numerous papers written on the 
subject of scleral buckling, but we 
have only been able to find four 
papers devoted to the subject of their 
removal*' It has been previously 
suggested that a scleral buckle func- 
tions much like a cast for a fractured 
extremity and that after the healing 
has oecurred the cast, or the scleral 
buckle, may be safely removed. The 
present study was undertaken to 
determine the frequency of buckle 
removal and to report the incidence of 
recurrent detachment after removal. 


SUBJECTS AND METHODS 


The technique of this clinical study has | 


been previously reported.: During the 
years 1968 to 1974, 675 retinal detachments 
were examined. Fifty-five of these eyes 
were not operated on because either the 
patient had been referred for an opinion 
only (29 eyes), the detachment was inoper- 
able (23 eyes), or the patient refused 
surgery (three eyes). An attempt was made 
to follow up every case for at least six 
months. Those eyes that could not be 
followed up for six months and were 
detached when last seen were included in 
the study as failures. There were 20 eyes 


that could not be followed for the full Six 


Center, 


_ apy and episcleral buckles, | 
eyes buckled with silicone sponge and 21 5 


months that were attached when last-see 
and they have been dropped from th 
study, resulting in a total o: 600 eyes f 
this report. All eyes that m 

removal were followed up 

months after removal. The det 

history and preoperative examination wer 
recorded on a computer eode sheet prior t; 
surgery. Additional data we ke 
code sheet at the time of su 
postoperatively for a minimum 
months of follow-up. These data 
subsequently keypunched ont 
cards and analyzed at the eo 


of. the University of Ca 


with eryothe 
There were. 3 


All eyes were operated on: 


with solid silicone, 
RESULTS E 
It was necessary to remove the 


scleral buckle from 23 of the 600 eyes 


(3.8%). Twenty-two of these buckles 
were silicone sponge and only one wa 
solid silicone (Table 1). . E: 
The buckles were removed for t ( 
following indications: infection, seven. 
eyes; foreign-body sensation without 
infection, seven eyes; recurrent sub- | 
conjunctival hemorrhage, four eyes; 
distortion of the macula, four eyes; 
and impingement against the optie 
nerve, one eye (Table 2). All removed 
buckles were cultured, but only the * 
seven "infected" cases had bacterial 
growth. We did not de routine cultures 
at the time of initial scleral bucklin 
Only two of the buckles were remov 












ss than a month after the scleral 
uckling procedure, and eight of them 
"were removed more than six months 
after scleral buckling (Table 3). 
Five of the seven infections ot- 
urred in the first 100 cases. One 
ditional infection occurred in the 
econd 100 and one more in the third 
00 cases. There were no infections 
found in the last 300 cases. Four eyes 
were infected with Staphylococcus 
aureus, two with S albus, and one with 
Micrococeus species. 
n one eye there was recurrent 
etachment. The buckle was removed 
ve weeks after the initial buckling 
procedure. This case had a very poste- 
rior break and the buckle caused some 
: distortion of the macula; therefore, it 
. was removed. A small subclinieal 
detachment developed two weeks af- 
ter buckle removal. This was due to 
three new breaks that developed in a. 
^ previously uninvolved quadrant. This 
detachment was cured with a second 
. sceral buckling procedure, and the 
_ final visual acuity was 20/50. 
COMMENT 
=< A Committee on Retinal Detach- 
|. ment from the American Academy of 
Ophthalmology and Otolaryngology 
. "has indicated that a minimum of six 
months of follow-up should be re- 
quired for the establishment of an 
anatomic eure in retinal detachment 
surgery.” Despite a vigorous attempt 
follow up each case, there were 20 
that had to be dropped from the study 
‘because the follow-up was less than. 
six months, but they were all attached 
when last seen. f 
In one of our cases there was some 
intraocular exudate noted over the 
‘surface of the buckle, but it readily 
leared with systemic antibiotics, 
teroids, and buckle removal. Culture 
of the removed buckle revealed S 
aureus. Intraoeülar fluids were not 
~ cultured, but it was assumed that this 
was a case of intraocular infection. 
The other six infections were extraoc- 
ular. Extraocular infections are 
generally the rule when the silicone 
material is placed on the surface of 
_ full-thickness sclera treated with 
“_eryotherapy. 
























































In seven eyes a rather large silicone _ 
sponge „was placed very anteriorly. . 
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Table 1.—Removal of Scieral 
Buckles 









Removed, 
No. (%) 
22 (5.7) 
1 (0.5) 
23 (3.8) 


Buckie Used 
Sponge silicone 385 
Solid silicone 215 
Total 600 

















Table 2 —Causes for Removal 
of Scleral Buckles 






















Infection 7 (30) 
Foreign-body sensaticn 
(no infection) 
Recurrent subconjuncti- 
vai hemorrhage 
Distortion of macula 
impingement against 
optic nerve 4 (A) 
Total 3 (100) 


7 (30) 


4 (18) 
4 (18) 
















Source, 
Johnson." 1969 - 
Lincoff and associates," 1970 
“Russo, Ruiz, ^ 1971 | 
Flindall and associates," 1971 
Stratford; 1972 — — 
Ulrich and Burton,” 1974 — 
Present study, 1977 
Present study, 1 977 


This created a prominent subeonjune- 
tival bump that caused a foreign-body 
sensation, but was not accompanied 
by infection. Symptomatic relief was 
achieved in all eases by sponge remov- 
al. This problem has now been avoided 
by eutting the sponge to half thiek- 
ness and securing it close to the scleral 
surface. 

Occasionally a silicone sponge will 


induce the growth of granulation 
tissue and minor trauma may then . 


produce recurrent | subconjunctival 
hemorrhage. Silicone sponges were 
removed from four eyes with this 


problem and no further hemorrhages 


were noted thereafter. 


‘In four eyes posterior breaks 
treated with radial silieone sponges 
caused some distortion of the macula | 
at the posterior edge of the radial 


buckle. In each case the distortion was 
substantially reduced by buckle re- 
moval. In one eye there was a posteri- 
or break in the superior nasa 
quadrant. This was managed with a 









Table 5.—Postoperative infections 


“Type of Silicone 
^ Sponge _ 
> Sponge 
| Sponge 
Sponge 
- Solid & sponge 
Solid & sponge - 
Sponge 
“Solid 






Table 3.—Time Interval Between 
Scleral Buckling Operation and | 
Removal of the Buckie 


Table 4.—Redetachment After 


Removal of Scleral Buckles = 


Present study 
Stratford" 

Lincoff et al" 

Utrich and Burton” 
Schwartz and Pruett’ 


1/23 (4) 
12/46 (26) 
6/28 (20) 
8/24 (33) 
22/152 (14) 

















No. (%) of Eyes 
21/525 (4.0) 
28/800 (3.5) 
31/127 (24.4) 
5/386 (1.3) 

34/940 (3.6) 
37/878 (4.2) 
7/385 (1.8) 
0/218 (0) 
























racially oriented silicone sponge, and 
the posterior margin of this sponge 
inadvertertly impinged on the optie . 
nerve. This did not cause a visual field - 
defeet or optie atrophy, but it was 
elected to remove the sponge. 

In regard to the question of how 
long one must wait after scleral buck- 
ling befere the buckle may be 
removed, Norton says that a buckle 


may be safely removed three weeks | " 
- after placement," and Lincoff et al — 


Of the 577 eyes that did not have 
buckle removal there were 49 th: : 
developed ^ reeurrent detachment 
sometime during the first six postop- 
erative months, whieh is a recurrence 


rate of 8%. When we note only a 4% 


reeurrence rate in the eyes with buck- 
le removal, it would appear that the 
it. detachment is no 







usion seems just 


| fied by our data. However, the data 


are somewhat skewed because we ° 












le removal tham ' 




















and encir- 
ds or more 





e e "s forced to 
a buckles there 











with ane 
iretinal membranes. 
m the . aiiference 









xf this is not known, but 
h exe "s wae one = Chi nge in our protocol 






"were no infec 
ckled with solid 
nfection rate was 
Jur infection rate 
5 close o the 1. 











silicone. 
ts seven ef £n 









ycin, gramicidin, 
used as a preop- 
times daily for 


ponges for. 





24 to 48 hours. (2) The eyelashes were 
trimmed prior to surgery. We doubt 
that this actually reduces the rate of 
infection, but it certainly does facili- 
tate postoperative hygiene by elimi- 
nating the entrapment of secretions. 
(3) Our standard surgical prep in- 
cluded cleansing of the skin with soap, 
alcohol, and thimerosal (tincture of 
Merthiolate). The conjunctival cul-de- 
Sac was treated with mild silver 
protein (Argyrol) and irrigated with 
normal saline solution. (4) An adhesive 
plastic drape was placed over the open 
eye and a slit was cut in the drape in 
the palpebral fissure. The cut margins 
of the drape were wrapped about the 
eyelids and the covered lid margins 
were secured with the Barraquer- 
Machemer wire speculum. We feel 
that this is very important and that it 
is our best technique for covering the 
lid margins, which are probably the 
most contaminated part of the surgi- 


| cal field. We previously noted that the | 


plastie drape did not remain firmly 
adherent to the skin of the lids, but 


the problem was corrected by apply- 


ing compound benzoin tincture to the 
skin of the lids and the adjacent face. 
(5) All silicone material was auto- 
claved and soaked for at least 20 
minutes in a mixture of neomycin, 
gramicidin, and polymyxin B. (6) The 
conjunctival peritomy was placed at 
the limbus. This makes an adequate 
cover of the implanted material with 
both Tenon's capsule and conjunctiva. 
This technique results in a line of 
closure that is not close to the 
implanted foreign material. (7) At the 
end of each operation, sub-Tenon's 
space was irrigated in al) four 
quadrants with 10 ml of a mixture of 
neomycin, gramicidin, and polymyxin 
B. (8) The ophthalmoscope used dur- 
ing the operation (Schultz-Crock) was 
placed in position on the face prior to 
scrubbing. Perhaps the elimination of 
any manipulation of the ophthalmo- 
scope reduced another possible source 
of contamination. (9) Cryosurgery was 
used rather than diathermy. Our 
previous study indicated an apprecia- 
bly lower rate of infection with cryo- 
surgery than with diathermy. We 
reported 11 infections in a series of 
150 consecutive eyes operated on with 
diathermy, but only two infections in 













150 consecutive eyes operated on with 
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z @ Anew idea helps to explain postenu- 
sation orbital implant extrusion. Implant 


extrusion is related to wound dehiscence : 
* followed by conjunctival epithelial . down- - 






; problem is described. 


(Arch Ophthalmol 96: 2064-2065, 4978) ! 


| expulsion of the orbital implant, 







ent problem. Many therapeutic reg- 


~-ful’-* This article presents a new 
concept that helps explain the. patho- 
nesis, and thereby a- rational fo 
treatment, of orbital implant xtru- 
sion. A prospective clinical study is 
sed to support the new concept. 


PATHOGENESIS - 


l nfection, erosion, suture granulo- 
ma. formation, and. surgical technique 























5 are factors believed. to be related to 
: implant extrusion.'* An etiologie con- 
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: and postenucleation orbital. mplant H 
: trusion can be a difficult manage- - 


.imens have been described, some of | 
= which have been reasonably success- | 


Reprint requests to 601 N Wilmot, Suite 222, | 


sideration not previously described is - 
related to wound apposition. After — 
enucleation, an implant is placed i in or burned with cautery. Hemostasis should 
the musele cone and the wound. 


- pathological data are used ios pport this = E ` closed. 


"concept. A procedure tor repair of this 





fa dehiscence occur 


wound closure, conjunctival epithe- 
lium ean migrate through the defect. 


The epitnelialized site of wound dehis- 





^ cence ean become he entrance fora | 
ee 5 conjunctival -dov 
v ] po is defined a as exposure or - 






x 


ngrowth. | 
through the i incision site, the conjunc- 


tival tissue can. extend downward, 
forming an 


epithelialized. penes 
around ihe implant. 


PROCEDURE 


The olijectives of this procedure are. to 


exeise the epithelialized pouch surrounding 
the. extruding implant, to place another 
implant | in the area of the excised pouch, 
and to close the wound enue: 


c. 


- Once ue d Ay 


> the implant in place. Any remaining suspi = 
i eious areas should be excised with seissors - 


. be obtained. A ball implant is placed in tne 
E de-epithelialized orbital cleft. Absorbable  ~ 
pe are used to close the connective — — 


ipse The eonjunetiv a then 






| penc ie 
LT k study consisted of the evalua- 


with: ac OR orbit 


caine with 1200004 | paris merid Meg ampiant 


injected as supraorbital, infraorbital, and cote 


lacrimal regional blocks. Traction sutures 
of 4-0 silk are placed in the upper and lower 


. lid margins. The conjunctiva in the area of 
the implant exposure defect is ballooned : up — 
with local anesthetic. An incision is made - 

‘through the conjuncziva around the expo- . 
sure site. The edges of the incised conjunc- s 

marked with silk sutures and- mi 

retracted. The incision is extended pesteri- — 


tiva are 


orly, removing the implant and its conjune- 
tival and connective tissue encasement. 
The epithelial-lined pouch is easily identifi 
able with its glistening mucosal surf, 
The pouch may be removed a witha 9 wit 








patient. e reine Ta closure of 1 h 1 


exposure Sites. zou of these. pete 








treatment of six consecutive o 7^7 


"or removal of the eye 
: early as 1088." It was 


"ded bulk to the orbit, 
i Et c cor traction, and pro- 
Jalen for a more cosmet- 
osthesis. This pro- 
eoreticall a an ex- 


in orbital implant surgery success or 
failure. 

This study demonstrated the pres- 
ence of epithelialized pouches sur- 
rounding the implants in six eonsecu- 
tive unselected cases. This illustrates 
the fact that any subepithelial tissue 
that becomes exposed to the surface 
stimulates the epithelial cells to 
migrate and multiply in an effort to 
cover the exposed surface. An orbital 
implant has a large area of nonepithe- 
lialized tissue surrounding it. When 
the implant becomes exposed, it is a 
logical consequence for the conjuncti- 
val epithelium to migrate into the 


defect. It extends downward to cover 


the nonepithelialized tissue adjacent 
to the implant. 

Many procedures have T de- 
scribed for salvaging the socket with 
an extruding implant. Most authors 


have advocated working with the 


tissue defect. Primary closure of the 
area of exposure has been mentioned. 
Beyer and Smith have described a 


technique using the placement of 


glass beads in the extrusion pocket 


followed by a layered closure of 
 Tenon's capsule and conjunctiva.’ Hel- 
| veston, 
recommended the use of a scleral 
"patch to cover the exposed area of the 


McCord,’ and Soll have 


implant. Sclera is attached to Tenon's 
capsule, and the conjunctiva is closed. 
These approaches may all leave viable 
conjunctiva buried in the socket, 
whieh may ultimately cause failure of 
the implant because of cyst formation. 
The buried cyst may put enough pres- 
sure on the wound to cause dehiscence 
and reexposure of the implant. How- 
ever, it must be noted that these 
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 MeCord states dis 
sion is preventable t 
technique at the time. 
and placement of the orb 
Hemostasis and a tight la rere 
closure help decrease tha extrusi 
rate. 

Iliffs placement of an air inflatabl 
implant in the muscle cone through à 
brow incision avoids the conjunctival - 
epithelial pouch.* Although no statis- 


procedure resulted in good results 
when used by one of us (R.D.). | 
backs include the brow 
the technical difficulty. 

The previous problems with implant 
extrusion have led to the. coe ition 
that implant extrusion 


conjunetival epithe ial da 
growth. Delay in immedi: e pri 
closure of a arden - nce ne 


and ponds around thei imp ant mist be 
excised. The implant is placed in the. 
newly created epithelium-free orbital. 
pouch. A tight, layered wound closure’ 
is essential to the success of the proce- 
dure. 
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. in a study of 100 asymptomatic lacri- 
‘mal systems, we have found that quantita- 





tive lacrimal scintillography provided a 

. sensitive and reproduceable test of cana-- 
ular. function. This technique, at the - 
resent "time, appears to have no role in. 

the clinical evaluation of tear passage | 


(o2 through the nasolacrimal duct m the 
po ;nose. 


_Lacrimai drainage is best. approached as 
a bimodel system. The first ‘part, from 
‘conjunctiva to lacrimal sac, is dependent 
upon the “lacrimal pump.” The second 















and the resistance of the nasolacrimal 
duct. 
Xs (Arch Ophthaimoi 96:2066-2068, 1978) 


 acrimal scintillography, first de- 
Ad scribed by Rossomondo et al in 
1972,' has been claimed to be an essen- 
l part of the laerimal evi 
apable of revealing © obstructions 
throughout the tear drainage sys- 
tem.” 
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A revision of the currently accepted ; 
theory of lacrimal drainage is proposed. | 


rt, by which tears drain from the sac to 
’ interior meatus of the nose at basal- 
tearflow levels, is dependent on gravity. 


aluation, | 





rens 





We have undertaken a study of 
asymptomatic volunteers in order to 
define the normal values and reliabili- 
ty of the technique. The information 
obtained also contributed to. the 
understanding of normal lacrimal 
drainage. 


METHODS 


One hundred normal asymptomatic lacri- 


mal systems (50 volunteers) were studied. 
Repeat studies were performed on 40 lacri- 
mal systems (20 volunteers) to test the 
reprodueeability of our observations į in the 
same individual. Ages ranged from 1$ to 51 
years (mean 23.5). The subjects were 
seated with the heac 







ad secured in a slit-lamp 
headrest with an elastie band to prevent. 
movement and blinking normally. A *Co- 





. computer system every six seconds for two ud 
minutes, and then every minute for à - 
further ten minutes. At the conclusion of | ^ 
each. study, Er 
Tedisplayed on the dynamic display system. a 
Anatomic regions of interest were marked 
using background subtraction and the 


the digitized images were 


dynamic display to achieve optimal accura- 
ey. The regions studied were the inner 
canthus-canaliculi, laerimal sac, nasolaeri- aM 
mal duct, and the region just beneath the v 


? laerimal duet | in the inferior meatus. Data 












marker was afixed to the upper part of the . time) 


nose between the 
positioning and m 
the study, The s 







or movement | 
ib ects. were positionec 


approximately 1 eth from. the face of a 










ebrows to facilitate E ignific 


standard 3-mm pin hole collimator. fitted g THE 


on a gamma camera. The data. were 
acquired and stored in a a computer s 





"and displayed dynamically on a video- : 
| display system, and simultaneously record .— 
ed.on 25 x 20 em x-ray film from the 
- eamera-oscilloscope. | 
All studies were of 12-minute duration. uo 
 Automitie pipettes were used to deliver | Med dare spontaneously to the mos was 
0.013 ml of technetium Te 99m. sulfur ss 


colloid «activity ranging from 70 to 100 


 uCi/13 ul) simu Itaneously. onto each lowe: er 
* temporal marginal tear strip. Viseosity a 
_ previously reported simulated the vige 


of tears.’ Images were recorder 


! with ia conditions altered in-one of 
: following ways. R 


. week. 








studies as. a were v investigati 


seal. diem 






carried out with a mi 


L The effect of “overloading” a sys tem 

































"Hinking was investi- 

tae! systems (7 volunteers). 
“i as in the initial study. 

* immediately and for the 

pracedure. vs 

gravity on lacrimal drai- 

in sen lacrimal systems, 





49) (arg viin 1 
ed: The Lead was stabilized in a head- 
restant grevented from moving with 
 €exteneFvr seross the forehead and 
af the stretcher. Tracer 
was oaeed ae tle upper nasal marginal 
tear scrip ame s Bjeets were allowed to 
bink normale: PME 























. ,, Transit mes to the nasolacrimal 
" ind the nese were variable and 



















time taken to 
was with n six 
the first study, 
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lled on the 
strips of 12 
's) in which trac- 
he nose in the 
bjects (12/12) 


"g total of four instilla- 










Table 1.—Tracer Transit Time 
From instillation of Tracer to 
Detection of Significant Levels* 






Minutes 
2 mes m 
3 Er) — 

12 e 4 





known 


systems. 


tracer was detected in the nose within 
two minutes of instillation of zhe first 
saline drop. 


Effect of Blinking 


Transit times to the lacrimal sac 
(Table 3) ranged from six seconds to 
seven minutes with tracer appearing 
later than 30 seconds in five systems 
(36%). No tracer was found in the nose 
at 12 minutes in 12 of 14 systems 
(86%). 


Effect of Gravity 


In the Trendelenberg positicn, each 
of ten lacrimal sacs contained signifi- 
cant levels of tracer within 12 seconds. 
The remaining two showed signifi- 
cant levels of tracer within 84 and 90 
seconds, respectively. No tracer was 
found beyond the sac in any lacrimal 
system studied. 


COMMENT 


Quantitative lacrimal scintillogra- 
phy is a sensitive and reproduceable 
investigation for the evaluation of 
canalicular patency in the normal 
asymptomatic lacrimal system. In 98% 
of normal subjects, sigr.ificant 
amounts of tracer reach the sae within 
12 seconds. This consistency was not 
found in the nasolacrimal duct and 
nose. The reproduceability of the tran- 
sit time to sac data, and lack of repro- 
duceability of the nasolacrimzl duct 
and nose values are confirmed in the 


. 40 systems restudied. To at-ain a 
better understanding of normal tear 


drainage, we altered the method of 


testing in three groups of volunteers 









*Measured in lacrimal Sac, nasolacrimal ducts 
(NLD), and nose in 100 asymptomatic lacrimal 


systems within 12 seconds, with trace 







Table 2.—Tracer Transit Time — 
in 40 Restudied Systems* E 
Time Elapsed sed From T 

Initial Detection — 7 
in Primary Study te. 
Within 6 sec 
Lacrimal sac ^ t 
Nasolacrimal duct- a 
 Witin2 min — 

















tion of significant levels i 
rimal duct, and nose. 











































"Measured from instillation of 
tion of significant levels in lact 


restudied. We first flood 
tear drainage systems d 
tracer reached the nos 
investigation, Tracer was 
(12/12) detected in the 


matic lacrimal systems, the nasolacri 
mal duct provides a “relative” post-sai 
obstruction to tear drainage that ma 
be overcome by flooding (increasing 
the load from above). 

The importance of blinking for the 
drainage of tears to the lacrimal sae. 
was confirmed. Transit times to the 
sac were grossly prolonged in five. 
volunteers who did nct blink and who ` 
showed normal findings on previous 
testing. That two systems filled - 
normally is not surprising as orbicu- 
laris contractions are often observed 
after eyelid closure. | 

The effect of gravity on the drain- 
age of tears was investigated with | 
volunteers in the Trendeleaberg posi- ` 
tion. Tracer reached a significant level. 


in the lacrimal sacs of each of te 












etected beyond the sac in none. 
hese findings suggest that the 
actors responsible for filling the sac 
are active and capable of overcoming 
sravity. Those responsible for drain- 





































e nose appear to be passive, unable 
overcome, and, to some extent, 
»pendent on gravity. "2 
he currently aecepted theory of 
r drainage assigns the major role. 
he lacrimal pump’ and states, first, 


scles contract, shortening the can- 











"who did not blink and who were in the 


Trendelenberg position appear to sub- 
mal pump to the first part of the 
drainage system. 

The second part of the pump theory 


OL Rossomondo RM, Carlton WH, | Trueblood 
JH, et al: A new method of evaluating lacrimal 
drainage. Arch Ophthalmol 88:523-525, 1972. 





lied Sei 16:605-608, 1975. 0 0 
3. Hurwitz JJ, Maisey MN, Welham RAN: 


a 





age through the nasolacrimal duet to . 


iat with eyelid closure, the retarsal 


ieuli, and forcing tears inte the sac. - 
e preseptal muscles. also contract, | 
panding the sae with tears actively 
wn in by the resulting negative. 
pressure. Our findings in volunteers | 


tantiate the importance of the laeri- — 


. states that tears are forced through. 


2. Chaudhuri TK, Saparoff GR, Dolan. KD, et 
CA comparative study of contrast daeryocysto-.- 


ram and nuclear dacryocystogram. J Nucl Med assessment: Trans A 
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the nasolaerimal duct as the eyelids ive 
open, thes relaxing the preseptal. ular 
muscles aad collapsing the sac. This is. ud 
highly questionable at basal tear flow - 
level for, in a large number of normal — 
volunteer: (82%), tracer was mot 
. detected in the nose after 12 minutes. 

Perhaps, if a larger test drop were 


used, the results would have differed. 


However, the volume of our tracer 

drop (13 al) closely simulated normal . 
basal tear flow and was found to be - 
the largest volume that did not over . 
fow from the conjunctival sac. At the. 
basal tear flow level, the major factors 
^in drainage of the distal lacrimal | 


rcome in normal 











*. 


appears to be minimal and secondary 
to its sac-filling function. — 
We have found quantitative lacri- 


mal seintillography to provide a sensi- 
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eine; Guy's Hospital, cooperated and helped m ; 
this study. Hugh Donovan, Institute of Ophthal- . oy 
 mology, previded the statistical expertise, and ^ 
Emma Nightingale, Moorfields 


tography and quanti- 
cad Ophthalmol Otalar- 


roduc able test of canalic- 
tion and patency. Before 
hether this technique pro- 








be forthcoming. It is our impression 
that quantitative lacrimal scintillog- —. ; 


-raphy should prove useful in the clini- — — 
. cal evaluation of patients with susy + 
"pected canalicular stenosis. However, 
-the inconsistency of data in the evalu- 


ation of tear passage from the sac 


—— through the nasolacrimal duct to the 
: ` nose suggests that quantitative lacri- 
system appear to be the resistance of mal scintillography at the present 
the nascíaerimal duct and gravity. - 


time has no role in the clinical evalua- 


tion of these areas. . 
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partment of Cornea 


: pU of Retina 


assessed by in vitro assays, have been 


described in a variety of disease states 


that are characterized by increased 
susceptibility to bacterial infections.’ 
One of these conditions is a recently 
recognized syndrome consisting of 
atopy, hyperimmunoglobulinemia E, 
variable peripheral blood eosinophilia, 


and defective neutrophil PMN chemo- 


taxis.** Patients with this syndrome 
suffer severe bacterial infections in 
multiple loci. Although purulent 
blepharitis and lid abscess have been 
reported in one such case; the litera- 
ture contains no previous examples of 
intrinsic ocular involvement. The 
finding of a patient with atopy, 
hyperimmunoglobulinemia E, eosino- 
philia, frequent infections that in- 
cluded corneal candidiasis with ulcera- 
tion, and defects in both PMN and 
mononuclear leukocyte migration pro- 
vided the opportunity to assess the in 
vitro and in vivo effects of ascorbic 
acid on leukocyte function. 


REPORT OF A CASE 


"A 24-year-old man was first seen in 


August 1975 at the Cornea Service, Massa- 
chusetts Eye and Ear Infirmary, for evalu- 
ation of superficial punctate keratitis, 


a ked iram reason Schirmer’ 
test revealed 15 mm (OD) and 10 mm (OS 
of wetting in five minutes. The skin wa 
markedly lichenified over the face, ne 
and flexural surfaces, and. there we 
multiple pustules on the face and back. Th 
eyelids were greatly thickened, and the lid | 
margin was keratinized over approximate- 


ly 1mm of the conjunctival surface. A mild - 
cicatricial ectropion was present, which 


was aecentuated on upward gaze with. the 
mouth forcefully opened. P 

The past history included 2czema and 
mild asthma since childhood, as well as the 
following multiple infeetions: persistent 
Staphylococcus aureus pyodermas and càr- 
buneles; presumed scrofula in 1963; S 
aureus pericarditis in 1971; S cureus peri- 
nephrie abscess with retroperitoneal psoas 
and hip abscess also in 1971; mixed bacteri- 
al pneumonia in 1973; S aureus subcuta- 
neous and joint abscess in 1974; and. 
Proteus mirabilis. urinary tract infection 
the same year.. 

The patient was treated initiall 





Fig 1.—Inferior corneal ulcer, one fourth stromal thickness. Gram 
stain revealed yeast forms and pseudohyphae. Cultures on blood 


agar grew Candida albicans within 24 hours. 


with artificial tears and topical lubricants: 
he refused immunologic studies at that 
time. In August 1976, this man returned to 
the Cornea Service, at which time a small 
corneal uleer was seen in the left eye (Fig 
1). Gram stain of the smear showed 
budding’ yeast forms; within 24 hours, 
Candida albicans grew at room tempera- 
ture in the blood agar cultures. The ulcer 
responded to topical amphotericin B and 12 
g of oral flucytosine daily for 30 days (Fig 
2). Immunologic and leukocyte function 
studies were then performed twice before 
and once after a 30-day course of 3 g of 
ascorbic acid orally per day. 


MATERIALS AND METHODS 


The levels of serum immunoglobulins 
and the complement components Clq, C3, 
and C4 were determined by radial immu- 
nodiffusion assay.^ The PMN and mononu- 
clear leukocyte spogtaneous and chemotac- 
tie migration and the ability of ascorbate 
sodium to enhance these functions were 
determined as previously described.’ Mixed 
leukocytes from normal control subjects 
and from the patient were resolved into a 
PMN fraction of over 95% purity and a 
mononuclear fraction containing 20% to 
25% monocytes by centrifugation of 
Ficoll-Hypaque cushions.’ Leukocytes were 
washed and suspended in Hanks balanced 
salt solution made 0.4% in ovalbumin at 
standard’ concentrations of 2.0 + 0.1 x 10° 
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Table 1.—Serum Immunoglobulin 
and Complement Component 
Concentrations 












Concentrations Patient Controls 


Serum immunoglobulin 
IgG. mg/m! 18.30 


IgA, mg/ml 3.20 
IgM. mg/ml 1.65 
IgD, mg/m! 0.22 
IgE, IU/ml 


Complement component, ./ml 
CHSD 258 150-250 


655 349-561 
258-832 





5.4-12.5 


















0.01-0.135 

















PMN/ml and 3.0 + 0.2 x 10° mononuclear 
leukocytes per milliliter. Modified chemo- 
taxis chambers’ were fitted with 3-uM 
filters for PMNs and 8-uM filters for mono- 
cytes. Human C5a and plasma kallikrein 
were prepared as described."** Replicate 
portions of leukocytes were incubated with 
25 and 5.0 mM ascorbate to assess the 
effect on migration." After a two-hour 
incubation at 37 °C for chemotactic assays 
and a three-hour incubation at 37 °C for 
spontaneous migration experiments, the 
filters were removed, processed, and 
stained, and the leukocytes were micro- 
scopically enumerated at ten high-power 
fields (HPFs) at a fixed level of 70 to 90 uM 
from the cell source. This distance was 





Fig 2.—Healed ulcer after 15 days of oral flucytosine and topical 
amphotericin B therapy. 


selected to achieve background counts of 
two to eight leukocytes per HPF in two 
known control chambers in the absence of a 
chemotactic stimulus. Cells were then 
counted, without knowledge of the proto- 
col, in five HPFs in each of the duplicate 
filters from experimental and additional 
control chambers. Chemotaxis was ex- 
pressed as mean leukocytes per HPF. 
Replicate determinations fell within the 
range of + 15% of the mean ef individual 
values. The phagocytic function of PMNs 
and monocytes was quantitated employing 
sensitized sheep erythrocytes coated with 
C3b.'' Intradermal skin tests were carried 
out with PPD (5 TU), mumps antigen, 
Candida (1:100), and streptokinase-strep- 
todornase (5.0 units/1.0 units/0.1 ml). 


RESULTS 


The serum IgG level was elevated 
and slight elevations were observed in 
the concentrations of Clq and G4, 
which may be partially attributable to 
an acute phase reaction (Table 1). Two 
additional determinations of the sez 
rum IgG concentration later in the 
course indicated that it had returned 
to within the normal range. The IgE 
level, however, was consistently over 
30 times higher than the upper rarigt 
of normal. Complete blood court 
disclosed normal erythrocyte values 


Ascorbate Therapy—Foster & Goetz! 


Table 2 —-Polymorphonuclear Leukocyte and Monocyte Migration 


Polymorphonuclear 
Leukocytes Before 
Therapy* 


Monocytes 


Patient Controls Patient 


, 0.45 mg/dl; control serum ascorbate level, 0.40-1.50 mg/ di. 


91 mg/dl. 


Before Therapy* 


Controls 


s and chemotactic migration is the percent of the respective baseline value. - 
of 2.5 ng of purified human C5 per chamber. 


ctor-fragments; ug of bradykinin from 0.2 ml of heat-inactivated. | 


ed prekallikrein by the action of Hagemen fa 


0' sensitized erythrocytes with C3b by4 x 10 
hagocytosis mixtures from that of lysates of to 


rol values in 
'orbate en- 


| hemotaxis of 


were reduced 


arable to that of 


jon studies, per- 
ient. had been on 
scorl d,3g 


irse of ascorbate. 
PMNs and mono- 
normal in the 
fter ascorbate 


COMMENT 


A syndrome that is characterized by 
defective neutrophil chemotaxis in 
cases of hyperimmunoglobulinemia E, 
atopy, and recurrent infections was 
first deseribed by Hill and Quie in 
1974 Comparable findings in four 
female patients with Job's syndrome 
and in 11 additional patients led to the 
conclusion that the degree of abnor- 
mality of neutrophil chemotaxis corre- 
lated with the severity of atopic 
dermatitis and not with the serum 
level of IgE.» The patient we 
treated also exhibited recurrent mul- 
tifocal infections with diverse orga- 
nisms, including corneal candidiasis. 
This man also had atopy, hyperimmu- 
noglobulinemia E, eosinophilia, and 
impaired neutrophil spontaneous and 
chemotactie migration, with normal 
phagocytosis and intact delayed hy- 
persensitivity. Since the defect in this 
syndrome is thought to be an intrinsic 
neutrophil defect, the abnormality in 
Spontaneous migration in this case 
appears to reflect the severity of the 
defect, rather than a unique qualita- 
tive feature of the disease. The 
profound and selective defect in 
leukocyte chemotactic responsiveness 
extended to the monocyte series. 


Ascorbic acid has been shown to 


leukocytes was calculated by subtracting the absor jan Cy é 
tal initially available erythrocytes and dividing this di ferent 


enhance the in vitro spon 
chemotactic migration of PMNs and 
mononuclear leukocytes of normal 
human subjects and of some pati 
with baseline defects i 
function.*'* Since aseorb 

lated migration of tj 
leukocytes in vitro, a cou 
ate-dose ascorbic acid V 

After 30 days of thera) 


months of ascorbie acid therapy. l 
The mechanism of the defect. T 
leukocyte chemotaxis in cases of the 
Hill-Quie syndrome is not known: it 

may involve humoral 


of bacterial infections. Chemotactic 
peptides and histamine, liberated by 
immediate hypersensitivity reactions, 
are capable of suppressing leukocyte 
chemotaxis at very low concentra- 
tions,'*'5 as are other products of the 
inflammatory response.* Since only 
some populations of chemotactically i 
hypoactive leukocytes are stimulated 
by ascorbate— and it may nonetheles: ; 

enhance the metabolic activity of the 


cells that do not respond by ine 


 migration—its effect can prov 









































ukocyte defect.^ Results of studies 
ith leukocytes of patients suffering | 
om Chédiak-Higashi syndrome sug- 
ost that ascorbate lowers intracellu- 
levels of cyclic adenosine. mono- 


e assembly to proceed normally." 
Corneal ulcers, including. (rarely) 
ngal corneal ulcers, occur in patients. 


ytic system. The Candida corneal 
er in our case was in no way 
usual: it responded well to antifun- 


| TP, Cohen HJ: Neutrophil function: 
mal and abnormal, in Gordon AS, Silber R, 
LoBue 4 (eds): The Year in Hematology. New 
York, Plenum Press Ine, 1971, pp 192-228. 

2. Clark RA: Disorders in granulocyte chemo- 
xis, in Gallin JI, Quie PG (eds): Leukoeyte 
motaxis: Methods, Physiology, 
ivations. New York, Raven Press, 1978, pp 
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| eczema and recurrent b erial 
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mmunochemical quantitation of antigens by 


information regarding the basic ^. gal therapy. The point of this | ease 


hosphate, thereby allowing mierotu- - 
size the notion that patients with 


yho appear to have a normal phago- - 


and Clinical | 


5. Mancint G, Carbonara AO, Heremans JE: 
jngle radial imm unodiffusion. . I mmwnecheiis- | 
Goetz] EJ, Austen KF: A neutrophil-im mo | 


ng factor derived from human leukoeytes: D. 
ieration and partial characterization. J Exp 


rence of such an uleer should neces- 


sarily prompt the clinician to begin an 


exotic systemic investigation of the 
patient’s immunologic and phagocytic 
systems. Rather, we wish to empħa- 





phagocytic dysfunction do have re- 
peated infections and that the eye 
may eventually become involved. Un- 
der these conditions, the ophthal mol- 
ogist may make a presumptive diag- 
nosis of phagocytic dysfunction on the 
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New Hypotears" 
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research findings‘ to 
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que has enabled investigators 
to determine the true tonicity 
ee b of the tear film without dístor- 
E tien from reflex tearing or 
S evaporation. Their findings 
8 . show a direct. correlation be- 
pe m . tween hypertonicity and kera- 
. teconjunctivitis sicca (KCS). 
-This hypertonicity may contrib- 
-< ute to the discomfort as well as 
.fhe corneal destruction that 
| characterizes KCS? 
^. The investigators con- 
led that “..this finding has 
| major therapeutic implica- 
| tions: treatment in KCS should 
include the aim of lowering 
ir film osmolarity to nor- 
“may be wise to re- 
urrent artificial tear 
with solutions of lower 
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iy 3nd cther factors related to. 


paient coceptance and com- 
for, Hypctaars goes beyond 
fhese concerns to consider the 
newly recognized importance 
of tear tilm tcnicity. At 240 
mOsmy/L. Hypctears quickly 
lcwers tear film tonicity to a 
canjorncoie range, relieving 
pafent discomfort and pos- 
sib y hcl'ing the cellular 
desrucficr typically encoun- 
terzd in KZS. 


Ret ydrates debris to 
restore aqueous structure 


“yporecrs performs several 
offer important functions. 
In «CS. dehydrated mucin 





Hypctears re yctates mucin strands 
inte sc uticr te restore normal 
aquecus stucture. 
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strands and other ocular de- 
bris increase the viscosity of 
the aqueous layer and cause 
mechanical irritation. All other 
artificial tears are hampered 
in their ability to rehydrate 
because they contain ionic 
tonicity adjusters. These com- 
ponents actually compete for 
the existing tear film moisture. 
But Hypotears' nonionic tonicity 
adjusters do not compete for 
moisture. As a result, Hypotears 
rehydrates mucin debris to re- 
lieve irritation and restore 
normal aqueous structure and 
thickness. 


Stabilizes tear film 
to increase breakup time 


In addition, Hypotears’ ex- 
Clusive Lipiden™ polymeric sys- 
tem stabilizes the replenished 
aqueous layer. This prevents 
lipid migration to the mucin 
layer and the resulting forma- 
tion of dry spots commonly 
seen in aqueous-deficient dry 
eye. At the same time, the 
Lipiden system supplements 
and works with existing mucin 
fo extend breakup time in 
mucin-deficient dry eye as 
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well. Hypotears is clearly the 


tear substitute of choice for all 
your dry eye patients. 





Top: Lipid migrates to and interacts 
with mucin to cause dry spots. 
Bottom: Lipiden™ polymeric system 
stabilizes aqueous layer and bolsters 
mucin layer. 





@ LIPIDEN POLYMERIC SYSTEM 


1. Gilbard JP, Farris RL, Santamaria 
J: Osmolarity of tear micro- 
volumes in keratoconjunctivitis 
sicca. Arch Ophthalmol 96: 
677-691, (April) 1978. 

2. Ibid, 678. 

3. Ibid, 677. 

4. Ibid, 694. 






<. 


STERILE 
NOC 0058-0130-15 
E 













Moisturizing 
Eye Drops 


0.5 fl oz (15 ml) 





Spend just 30 
minutes a week 
with American 
Medical News 





With a heavy patient load and the paperwork 
and the scientific reading you have to do, 
you don't have the time to sift through a lot 
of different publications to find out what's 
happening in the practice of medicine. 


One publication gives you all the news you 
need to know: American Medical News! \t's 
designed and edited for the busy 
practitioner. Every week American Medical 
News wraps up all the news in medicine 

in a package that is fast paced, easy 

to read, accurate, and thought provoking. 


American Medical News is must reading 
because you need to keep up-to-date on 
those developments that could affect the 
way you practice medicine. And no other 
publication can match it for timely, 
comprehensive coverage of the news. 


Give American Medical News just 30 
minutes a week; it will give you all the news 
you need to know on what's happening ir 
the practice of medicine. 
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a knife edge. They also eliminate the 
“poached egg” appearance of con- 
ventional lenticular lenses. To help you 
demonstrate these visual and cosmetic 
advantages to your patients, we have 
designed a professional, point-of-pur- 
chase presentation piece, available to 
you at no charge, by simply returning 
the coupon below. You will also receive 
c free comprehensive manual of re- 
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commended procedures for refracting 
and dispensing the WELSH FOUR DROP 
ASPHERIC LENS. 

Join THE BIG SWITCH by completing the 
coupon for your free materials and mail- 
ing it now. Orders will be processed im- 
mediately on a first come, first serve 
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The tonometer: basic instrument for measuring unbreakable - advantages not found in glass bottles 
intraocular pressure. Epifrin (l-epinephrine HCl): basic and droppers. . 
therapy when the pressure reading reveals glaucoma. 

Epifrin has become the epinephrine of choice with 
many ophthalmologists; for many good reasons. Not the 
least of these is that Epifrin is more stable than borate 
solutions. Simulated use tests have shown that Epifrin 


And Epifrin comes in four concentrations for 
individual patient titration. The lower "comfort strer gths" 
as well as the higher, more potent strengths deliver the $ 
full concentration of epinephrine as labelec. 
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hyperemia aad allergic lid reactions. Adrenochrome deposits in the conjunctiva and cornea after prolonged epinephrine therapy have been reported Epinephrine has beef réported to 
produce macular edema in some aphakic patients and should be used with caution in these patients. PRECAUTIONS Epinephrine in any form is relatively uncomfortable upon insti ation. 
However, discomfort lessens as the concentration of epinephrine decreases. Should be used with caution in pat ents with a narrow angie since dilation of the pupil may trigger an acute e 
attack of glaucoma. Use with caution in patients with hypertensive cardiovascular disease or coronary artery disease >. f 
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number of syndromes consisting of 
vitiligo and other serious diseases 
increases. 

Vitiligo has a substantially higher 
ineidence in patients with certain 
endocrine disorders, such as hyperthy- 
roidism, thyroiditis, and adrenal in- 
sufficiency, as well as pernicious 
anemia and cutaneous malignant mel- 
anoma-diseases in which cireulating 
antibodies directed against normal 


organs can be demonstrated. Recent- 


ly, circulating antibodies that bind to 
skin melanocytes, nevus cells, and 
melanoma cells have been demon- 
strated by an immunofluorescent 
complement-fixation test in two pa- 
tients with vitiligo, alopecia univer- 
salis, mucocutaneous candidiasis, and 
multiple endocrine  insufficiencies.? 
This antibody was characterized as an 
IgG that activated complement via 
the classical pathway. In patients with 
cutaneous melanoma, vitiligo may 
occur spontaneously, ? or follow im- 
munostimulation with Calmette-Gué- 
rin bacillus (BCGy or vaccinia.: 
Vitiligo may be associated with a 
variety of ocular lesions." Among the 
most striking of these is the occur- 
rence of vitiligo with inflammation of 


< the.uveal tract. The present report - 
describes two patients with cutaneous - 


melanoma associated with vitiligo and 
iritis. B 



















REPORT OF CASES. 


Case 1.—A 66-yezr-old white woma 
observed at the Massachusetts Ger al 
Hospital, Boston, since 195% for various 
gynecologic compleints.. He: PH 
revealed that beth pare 
gastrointestinal cancer, Thi 
worked for ten years as a s 
factory and was exposed to 
cals, She had had several. X 
dures but was in good hea il 
1968, when a black mole w s removed 
fulguration from the right seapula. In - 
August 1968, the patient neted a right 
axillary mass, which on biopsy proved to be 
metastatic malignant melanoma. A rig! 
axillary lymph node dissection was su 
quently performec in August 1968 
remove the involved lymph nedes (Fig 1) 

In November 1968, the patient was noted 


































































































to have vitiligo, with depigmented spots 
observed on her arms and ¿n the righ 
axilla, together with small aseas of sc 
alopecia. In addition, the patient's. ey 
brows turned white at this time, and mos 
of the hairs in her eyebrow fe out. Physi- 
cal examination revealed depigmented 






quently observed in the ophthal 


clinic at the Massachusetts nye a 
Infirmary, Boston, at approx: mate 









week intervals between May 1969 and 
November 1969. During this time she was 
found to have bilateral iritis, more marked 
in the right eye than in the left eye. The 
patient’s visual acuity was maintained at 
20/25 OU and could be improved to 20/20 
with correction. Her intraocular pressures 
during this period remained within normal 
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removed by a surgeon in New Bedford, 
Mass, and diagnosed to be a malignant 
melanoma, which on histopathologic exam- 
ination, proved to be a superficial spread- 
ing melanoma, level IV (invading reticular 
dermis), with evident local lymphatic inva- 
sion (Fig 4 and 5). The patient remained 
asymptomatic until September 1976;when 
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Examination with normal room illumina- 
tion revealed loss of pigment of a ma-ular, 
confetti nature on the right upper face, 
right upper chest, and bilaterally across the 
back (Fig 6). In addition, three halc nevi 
were observed (right temple, right jaw, and 


upper chest on the right side) (Fig 7). The ` 


patient was clinically free of metastatic 


limits. The severity of the iritis ranged he noted a mass in the area of the right disease at the time of examination 
from +2 flare and cell to a trace flare and axilla. Incisional biopsy of this lesion (November 1976). 
cell with keratic precipitates (KPs) pres- revealed a metastatic melanoma. In July 
ent. The severity of the findings appeared 1976, the patient observed that after exten- COMMENT 
to vary with the frequency of treatment sive exposure to sunlight, areas of skin on The association of vitiligo P with 
with topical corticosteroids and mydriatic ^ his abdomen and chest remained white. pat eects aortani The f 
therapy. In November 1969, the patient Also, at this time his eyebrows turned from : por me Se ieee. 8 
had only a trace flare and cell in both eyes, ^ black to "pure white.” The patient noted cy of this occurrence is not fully estab- 
and treatment was stopped. She was subse- difficulty with his vision but attributed lished, although Lerner and Nordlund . 
quently seen in June 1975, at which time a this to a need for a change in his glasses. have found that as many as 20% of 
mild flare and cell with small KPs was He subsequently has been receiving treat- patients with melanoma have vitiligo 
described OU. ment with BCG by scarification and has (and speculate that if patients with _ 
Examination at the time of the present had no recurrence of the melanoma. The ^ metastases could be kept alive for ` 
report revealed the patient's best correct- ^ patient's past medical history, family ^ several years vitiligo would develop in á 
able visual acuity to be 20/25 in each eye. history, and occupational history were nearly all of these persons)! In 
External examination revealed a slight noncontributory. me 4 
S ; Rr io : : eontrast, vitiligo was found in only 
heterochromia, with the right iris lighter At the time of this report, an eye exam- 1.3% of vati he ti finiti 
than the left. Results of external examina- ination revealed the patient's best correct- " 9 pa ients at t e time of initial 
tion were otherwise within normal limits. ^ able visual acuity to be 20/20 in each eye. examination of their primary melano- 
Slit-lamp examination revealed a +1 flare External examination showed white hairs ma in a large recent unpublished 
and cells OU, with fine KPs seen OU. Early on the brow and some poliosis. Results of series by the Melanoma Clinical Coop- 
lens changes were apparent. Intraocular external examination were otherwise unre- erative Group. That the immune — 
pressures as measured by applanation markable. Slit-lamp examination showed a system plays an important role in the 
tonography were 15mm Hg. Fundus exam- trace flare and cell in the right eye witha natural history of malignant melano- 
ination revealed normal discs and vessels; a few small pigmented KPs deposited on the ma, and that both cellular and humor- 
prominent choroidal pattern was present, corneal endothelium. A more notable al factors directed against melanoma ps 
and some areas of depigmentation were inflammatory response was seen in the left X 
1 ; > f ; cells can be detected has been well 
seen in the periphery of each eye as well as eye, with small pigmented deposits on the d d n 4 
some coarse pigment dispersion. anterior lens capsule as well. Intraocular emonstrate -— SONNE pr obable 
Case 2.—A 52-year-old white man en- pressureswas found to be 15 mm Hg in each that vitilig oimn these cases 1S an 1mmu- 
joyed good health until 1972 when he noted eye. Dilated fundus examination revealed  hologically mediated destruction of 
an enlargement of a black mole that was no abnormalities; a prominent choroidal melanocyte that apparently can affect 
present on the abdomen. The mole was pattern was observed. the ocular pigment, as well, in certain a 


Fig 1.—Malignant melanoma cells replac- 
ing lymph nodal architecture (case 1) 
(hematoxylin-eosin, x 200). 
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Fig 2.—Depigmented macules on left fore- 
arm. Photographed under long-wave ul- , ^ 
traviolet light (case 1). 
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| Fig 3.~Poldsis cf scalp hair (case 1). 


Fig 4—Primary tumor, Superficial spread- 
ing metanama, level IV. Reticular dermal 
inwesion indicated at dark arrow (case 2) 
(hematox"lin-eosin, x 50). 
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+ gg Fig 5.—Lymphatic invasion by melanoma 
lá 4 PZ cells (case 2) indicated by arrowheads 
X (hematoxylin-eosin, x 125). 
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Fig 7.—Halo nevus (case 2). 
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ses. The present cases may bear a 
relationship to instances of uveitis 
and vitiligo that have occurred in 
"patients with cutaneous melanoma 
- following BCG administration) A 
-similar combination of skin changes 
and eye changes have followed the 
pparent introduction of cobaltous 
luminate into the skin.” 

- The most widely reported associa- 
tion of vitiligo with eye disease is in 
he  Vogt-Koyanagi-Harada syn- 
drome. This diagnosis is. generally 
applied to patients with a chronic, 
bilateral, exudative uveitis associated 


* 




















i eyelashes and various signs of menin- 
-7 geal irritation. This syndrome reflects 
the integration of Vogt-Koyanagi 
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vith whitening of the hair and 


syndrome'^'* with Harada's disease." 
A recent study of nine cases on file at- 


the Armed Forces Institute of Pathol- 
ogy confirms the lack of clear distinc- 
tion between these disorders histo- 
pathologieally as well as clinically." 
Histopathologically, instances of 
granulomatous and nongranuloma- 
tous uveitis were found under each 
designation. — l 
From the standpoint of the ophthal- 
mological changes, sympathetic oph- 
thalmia bears a close clinical and his- 
topathologic relationship to the Vogt- 
Koyanagi-Harada syndrome, and an 
overlap between these entities ex- 
ists.“ Instances of vitiligo occurring 








with clear-cut sympathetic ophthal- 


mia have appeared.*"' 
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We believe that the present report 


indicates. a relationship between, im- 


munologic pigment destruction” of 
melanoma cells and normal melano- 
cytes in the skin. The report also 
suggests that this process may involve - 
the pigment containing cells o? the 
eye. Further clinical and experimental 
investigations of ocular inflammation 
related to vitiligo may yield insights - 
into the immune response to melano- 
mas as well as the pathogenesis of 
certain types of uveitis. 
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T Corneal Histology 


` After Epidemic Keratoconjunctivitis 


fx 


' Oho-Erich Lanë. 42, Fritz Heinrich Stefani, MD 


® Two year's after typical signs and 
Symp:cms o: 2rieemic keratoconjunctivi- 
tis deveioped ir a 57-year-old woman, in 
whom iocally efective steroids were not 
used fer treatmeat. a lamellar graft was 
transplanted 5ecause of marked visual 
disturbances tha: were due to corneal 
opacities. Histepathclogy of the cornea 
revealed notable changes in the superfi- 
cial stroma, melading Bowman's mem- 
brane, with some lymphocytic infiltration 
of the siroma ævi the overlying epithe- 
lium. Electron "Microscopy showed no 
virus-like partic». 

(Arca Ophirairo 9& 2085-2088, 1978) 


he clinical appearance of epidemic 
T keratoconzumcetivitis (EKC), with 
its wcridwide distri bution, is rather 
similar to the different adenovirus- 
type imfections. zmong which adenovi- 
rus type 8 is -he most common. 
Withoat a JE amp, Fuchs" studied 
36 cases dur an epidemic in 
Austria. anc he observed superficial 
cornea. lesions tha: were located 
beneath Bowmar’s membrane; scrap- 
eing of the everking epithelium did 
not alCer the aepearance of these 
lesions Fourteer ef his patients still 
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showed corneal opacities one year 
after the infection, and after two 
years, Fuchs was not yet sure if all 
lesions were healed. Hogan and Craw- 
ford” also found the circumscribed 
corneal opacities principally beneath 
Bowman’s membrane. 

The correlation of these clinically 
well-known lesions with the histologi- 
cal changes that are present has rarely 
been documented, because animal 





experiments failed to produce a simi- 
lar clinical appearance, and corneal 
biopsy specimens are not taken in this 
disease, owing to its tendency towards 
self-healing.’ Our knowledge is thus 
mainly based on epithelial scrapings 
in the early stage of the infection.'*-: 
These serapings have shown granular 
changes of the epithelial nuclei with 
vacuolation, nuclear basophilia, and 
nuclear ruptures, and witk the aid of 
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Fig 1.—Clinical appearance of superficial corneal opacities in both eyes two years after 


epidemic keratoconjunctivitis. 
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Fig 2.—Lymphocytic 





infiltrates and fibroblasts in superficial 


corneal stroma showing rarefaction of Bowman's membrane and 
swelling of stromal lamellae (toluidine blue, X 350). 


Fig 3.—Cellular infiltrate within defect of Bowman's membrane 
(toluidine blue, x 550). 


e. 
Fig 4.—Splitting of Bowman's membrane and cellular infiltration e 
of epithelium (toluidine blue, x 550). 


Fig 5.—Rarefaction and defect formation of Bowman's membrane 


with intraepithelial 
x 550). 


Fig 6.—Rarefaction a 


round celled infiltration (toluidine blue, 


nd defect of Bowman's membrane, thickeft- ` 


ing of epithelial basement membrane, subepithelial deposit of 


collagen fibers, infi 
x 550). 


Itrates within epithelium (toluidine' blue, 


x 
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Fig 7.—Defect and swelling of Bowman's membrane with cellular 


infiltration (uranyl acetate and lead citrate, x 11,600). 


the eleetron microscope, intraepithe- 
lial, round, osmoph lic virus-like parti- 
eles have been seen even up to the 11th 

day ef the infection.” 
Later stages are described by 
Hogan and Zimmerman? as edema in 
and beneath Bowman’s membrane, 
7 with destruction of collagen fibers 
* and secondary degeneration, along 
with a low-grade *mphocytie infiltra- 
fion; probably this statement is based 
mu Verhoeff’s case? in which a super- 
e ‘ical keratitis was found, with simi- 
larties to ezsesdescribed by Fuchs." 
Ansher case demonstrating the cor- 
neal histopathology in the late stage 
9T EXC has beer published by Gün- 

ther” 
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C We hal the oppertanity to study a lamel- 
lar cormal button cf a 06-year-old woman 
* with gimeema whe ha suffered from 
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EKC two years before, with typical symp- 
tomatology, ie, follicular conjunctivitis, 
and in whom superficial corneal opacities 
subsequently developed. Viral cultures and 
serological studies were not performed in 
the early stage of the disease, because 
there was no doubt about the adenovirus- 
induced EKC. Because of chronic, simple 
glaucoma, locally effective steroids were 
not used for treatment. Two years after 
the infection, the macular opacities along 
the central parts of Bowman’s membrane 
were still marked (Fig 1), causing visual 
disturbances with a visual acuity of 5/25 
with correction in both eyes. 

The material obtained from the left eye 
measured 5 mm in diameter. It was fixed 
in 4% formaldehyde solution and embedded 
in paraffin. For electron microseopy, the 
tissue was reembedded in epoxy resin. 


FINDINGS 
Light Microscopy 


Light microscopy revealed cellular 
infiltrates, defective collagen fibers, 
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and scarring only in the superficial 
layers of the cornea. The changes 
were observed in the very superficial 
layers of the stroma adjacent to 
Bowman’s membrane. Most of the 
cellular infiltrates, mainly lympho- 
cytes and fibroblasts, were present ; 
just beneath Bowman’s membrane 3 
(Fig 2). The collagen fibers in these 
areas were noticeably separated. Bow- 3 





man’s membrane overlying the infil- 
trated stroma showed focal rarefac- 
tion. In some areas, lymphocytes and 
fibroblasts infiltrated along the inner 
(stromal) side of Bowman’s mem- 
brane as a single row of cells. Further- 
more, there were locaized, small, 
cellular accumulations in small defec- 
tive parts of Bowman’s membrane 
(Fig 3) that partly showed splitting of 
the collagen fiber lamellae of this 
membrane (Fig 4). Some of the infil- á 
trates were observed within the 
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epithelium overlying defects of Bow- 
man’s membrane (Fig 5 and 6) togeth- 
Mer with reactive epithelial changes, 
= such as light cellular edema, increased 
. mitotic activity, and changes in the 
architecture of the epithelium. In 
areas with large defects of Bowman's 
membrane, collagen was found be- 
tween the adjacent remnants of Bow- 
man's membrane and the thickened 
basal membrane of the epithelium 
(Fig 6); nearby, keratocytes showed 
reactive changes. The deeper layers of 
the corneal stroma were unaffected. 








E Electron Microscopy 


As expected, electron microscopy of 
the material previously fixed in 
formaldehyde solution and embedded 
in paraffin showed poor tissue preser- 
vation; virus-like intracellular inclu- 
sions could not be observed. The small 
defects in Bowman's membrane were 
. always infiltrated by lymphocytic and 
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fibroblastie cells. 
bers of these defeets were pushed 
apart by a ground-substance-like ma- 
terial (Fig 7). 


CCMMENT 


The clinical symptomatology in this 
patient was that of typical EKC. 
There were no links to Dimmer’s kera- 
titis numularis? with regard to the 
profession of the patient and the 
geographic oceurrence of the disease 
(Dr H. Fanta, personal oral communi- 
cation, 1977). The size of the corneal 
opacities" is no diagnostic criterion, 
since Jones’ showed differences in 
size of corneal opacities in different 
adenovirus-type infections. 

The histopathology of this case is 
very similar to the ease published by 


Günther^; his seeond illustration 
shows & very similar defect in 


Bowmans membrane and some sub- 
epithelia! cellular infiltrates. His case 
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made. In addition, the same eye 
contained an iris melanoma that had 
been followed up for 25 years, but 
without evidence of growth. 


REPORT OF A CASE 


A 73-year-cld woman was seen initially 
at the Massachusetts Eye and Ear Infirma- 
ry (MEEN) at the age of 31 for treatment of 
a chalazion. At this time, she was noted to 
have a “peculiar” pigmented lesion on the 
nasal side of the macula of the right eye, 
with the possible diagnosis of "old chorio- 
retinitis” suggested. Her best corrected 
visual acuity was 6/4.5 (20/15) in each eye. 
No fundus photographs were taken nor 
were drawings made. The patient was 
followed up until age 37, and no substantial 
change in the appearance of the fundus 
lesion was noted. 

She was next seen at the MEEIat age 46, 


e i dc E . With a chief complaint of headaches. At 
CUna36Cular inflamma- Lo : 


ss of vision.’ - 
ucleated once 


that time, she was noted to have a small, 
slightly raised, pigmented lesion of the 
right iris located superiorly and adjacent to 
the pupillary margin (Fig 1). This was 
suspected to be a malignant melanoma. 
The patient’s visual acuity was 6/6 (20/20) 
in each eye with normal intraocular pres- 
sure and normal biomicroscopie examina- 
tion results, except for the pigmented 
lesion in the right eye and multiple “freck- 
les" in the left iris. Examination of the 
right fundus showed "a grayish lesion 
about 3 dise diameters above the right dise, 
very slightly elevated, irregular in outline, 
and oceupying an area of perhaps 4 dise 
areas." At this time, the patient was exam- 


ined by Drs Frederick Verhoeff, Parker 


Heath, Edwin Dunphy, Paul Chandler, and 
one of us (T.G.). The consensus of opinion 
was that the fundus lesion was a choroidal 


melanoma. A relative seotoma that corre- 
-sponded to the fundus lesion was plotted, 
and a drawing of the lesion was made. 


The patient was followed up by one of us 


(T.G.) at intervals. of approximately six 
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months during the next 25 rears. Seq 
tial external and fundus pho-ographs w 
taken (Fig 2). Except for the developm: t 
of ectropion uveae of the sight inferior 
pupillary margin, the iris and choroidal 
lesions showed 0 substantial clinica 
change until September 1976. At this t 
the patient noted marked. decrease 
vision in the righ: eye with a field cu 
the inferior quadrant anc 
flashing lights. The best ¢ 
the right eye was 6/30 (20/100) at th 
time. The intraocular pressure was 14 mn 
Hg in the right eye and 16 rim Hg in t] 
left eye. The retina was noted 
detached overlying the tumor. ` 
hemorrhages were seen or the retin 














































(20/200). The patient was se z | 
(T.R.S.) and enucleation w is advised. The 
patient underwent an uncomplicated enu- 
cleation in Novem er 1976. Yo extraocular 
extension of tumor was noted at the time - 
of surgery. E 
In October 1977. the patieat had sever 
pain in the right upper quadrant of he 
torso. Medical evaluation at this time 
included an abdominal ultrasound exami- ` 
nation and a liver sean. Trese revealed 
multiple hepatic metastases in the right- 
and left lobes of the liver. A presumed . 
diagnosis of metastatic melanoma from. 
the choroid was made, and chemotherapy - 
was begun withou: preliminary liver biop- 
Sy. Áfter two weeks ef treatment, the - 
patient refused further cherrotherapy and 
died at home in December 1977. No autopsy 
was done. | Pt : 


FINDINGS 
-On gross examination, the iris. 
lesion seen clinically was again de~ 
scribed. Vertical sections of the eye 
showed a large pigmenteé tumor situ 
ated superotemporally, w-th overlying 
retinal detachment. The tumor ex- 
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Fig 2.—Fundus photograpn of choroidal pigmented lesion as 
recorded in 1974. Essentially similar photos showed no growth of 
lesion from 1952 to 1976. 
Fig 1.—Pigmented iris lesion (arrow) as noted in 1953 photo and 
remaining unchanged for 25 years. 
Fig 3.—Left, Iris nevus and spindle A cell type me anoma adjacent to it. Ectropion uveae also present 
(hematoxylin-eosin, X 75). Right, Junction of iris nevus and iris melanoma (hematoxylin-eosin, x 470). 
e 
e 


tended from the anterior choroid to an 
area overlying the optic nerve. 

On mieroscopie examination, a tu- 
mor diagnosed at this institution as a 
spindle A melanoma that apparently 
arose from a nevus was seen on both 
sides of the pupil, with some pupillary 
eversion (Fig 3). The lesion was inter- 
preted elsewhere as a spindle cell 
nevus. A large choroidal melanoma 
composed of spindle B-type cells and 


epithelioid cells was observed (Fig 4). 
The tumor had broken through 
Bruch's membrane. In some areas, 
fattened cells with a "nevoid" config- 
uration could be seen at the base. 
Extension of the tumor into an emis- 
sary canal was observed, but no 
extraocular extension was seen. The 
tumor was noted to overlie, but not to 
invade, the optic nerve. The remain- 
der of the microscopic examination 


was unremarkable. 

Our diagnoses were the following: 
choroidal malignant melanoma, 
mixed-cell type; and spindle A iris 
melanoma, arising from nevus. 


COMMENT 


In an area where retrospective? 
series and individual case reports 
constitute the basis for our knowledge 
of the origin, growth characteristics, 


- 
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Fig 4—Left. Globe showing large cnoroidal melanoma posteriorly and small iris nevus and melanoma anteriorly 
(jarrow hematoxylin-eosin, x 4.7). Right, Mixed cell type choroidal melanoma (hematoxylin-eosin, x 470). 


and response te treatment of melano- 
mas, tne present case is important 
bott far;what i demonstrates, as well 
as for the a»eas of ignorance it 
exposes. In our case, a pigmented 
lesien was o»served 40 years prior to 
enuelestion. [t is possible that the 
lesion at that time was choroidal 
nevas. I: has loag been suspected that 
preexisting chomvidal nevi may under- 
go malignant change. Nettleship' re- 
ported such a case after a 24-year 
perbd ef observation. Asbury and 
Vail; Wagener and Wellbrock,* Smol- 
in, anc Albers: reported similar cases 
after three, feur, seven, and eight 
years of observation, respectively. The 
basis fer the intial diagnosis of nevus 
in thesereperts was the impression of 
the clinician oa ephthalmoscopic ex- 
amima-ion. Corversely, some observ- 
ers have follow=d up clinically typical 
choreidal nevi er years and have not 
observed malignant change.*’ 

In 13:1, our patient was examined 
by a group of ophthalmologists who 
diagnosed the sion to be a melano- 
ma. The tamer was documented by 
fundus »hotogaphs, a representative 
one of whieh = imduded (Fig 2). In 
ret*speet, inderiduals reviewing this 
cas2neve expressed the opinion that it 
was probably = nevus that only prior 
to emwleatien zegan to develop into a 
ma igzznt melanema.In a letter from 
Fredek C. Bõdi, MD, in January 


` Ww, it was farther speculated that 


fluoresein angiogram, a radioactive 


isecepe f phesphorus (^P) test, or 
s ecħegrąpicexsmiratiins would have 
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differentiated a nevus from a melano- 
ma. We remain of the opinion that the 
tumor, as followed since 1951, was a 
melanoma. Further, experience has 
shown that the aforementioned tests 
are often not definitive in clinically 
distinguishing “benign” from malig- 
nant melanomas. 

One might turn to the histopatho- 
logic changes in the enucleated eye to 
try to determine if the lesion was 
initially a nevus and, in fact, if nevus- 
like structures could be identified at 
the base of our patient’s tumor. The 
presence of mostly spindle-shaped 
cells with small nuclei that had 
condensed chromatin arranged in or- 
derly parallel bundles in the outer part 
of the choroid has been taken as 
presumptive evidence that such tu- 
mors have their origin as nevi.** The 
validity of such retrospective inter- 
pretation, however, has been chal- 
lenged on the basis of both clinical” 
and experimental” observations. Our 
own impression, regarding the source 
of choroidal melanomas, is generally 
consistent with that of Fitterman and 
MeLean,? who believed that these 
tumors originated from several 
sources. 

Whether the tumor in question was, 
prior to growth and enucleation, a 
large nevus or a spindle cell melanoma 
or a small melanoma of mixed cell 
type is academic, inasmuch as it is our 
approach, in cases of small choroidal 
lesions, to favor watchful waiting. The 
arguments concerning observation of 
small melanocytic tumors of the cho- 


dna 
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roid have been summarized.'*'* Of 
particular importance are the observa- 
tions of Gass, who reviewed the 
course of 20 patients with small mela- 





nocytic choroidal tumors diagnosed as — | 


malignant melanoma with follow-up 
periods of up to 11 years. the average 
being two to three years Thirteen of 
20 tumors showed clinieal enlarge- 


ment, and 12 eyes were enucleated. | 


Ten of the 12 were spindle B melano- 
mas, one was mixed cell type, and one 
was epithelioid cell type. Gass strong- 
ly recommended observa-ion of small 
melanocytic tumors of unknown 
growth potential. He underscored that 
growth of the tumor under observa- 
tion is the only reliable indicator of 
possible malignancy. In a similar 
study, Char and Hogan" followed up 
20 patients with the clinieal diagnosis 
of small choroidal melanema for peri- 
ods that ranged from two to 20 years. 
In 11 eases, the tumor inc-eased in size 
and nine eyes were enucleated. The 
histologic diagnosis was spindle B 
melanoma in eight cases and mixed 
cell type in one. In none o* the 20 cases 
did detectable metastati* disease de- 
velop. 

The association of an iris melanoma 
or iris nevus and a chorcidal melano- 
ma in our case is also of interest. 
Reese’? studied histologizally 19 eyes 
enucleated for malignart melanoma 
and concluded that they had a higher 
incidence of iris nevi zhan normal 
eyes. Wilder” also established histo- 
logically a higher rate (66.5%) of iris 
nevi in eyes with choroidal meldpoma, 
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evidence for choroidal 


.eompared with controls (49.7%). 
‘These findings have been cited as 


that arise from nevi." 
A recent clinical study’® owed a 


55% incidence of iris freckles, or nevi, 
-in eyes with choroidal nevi, but only a 
20% incidence in eyes without cho- 
-roidal nevi. This data substantiated an 
earlier report” of a 41% 
iris freckles in 200 autopsy eyes, but a 


incidence of 


1% incidence in the eyes that 
contained choroidal and ciliary body 
nevi. However, Michelson and 
Shields? were not able to establish 
ny difference in the incidence of iris 
nevi between 50 eyes with histologi- 


¿cally proven malignant melanomas 
^ and 50 age-matched normal controls. 
Tris freckles, however, were specifical- 
_ly excluded from their iris survey and 
sonly iris nevi replacing normal iris 
"architecture were counted. 


-= We would interpret the presence of 


a relatively small, unchanging, pig- 


mented choroidal lesion, followed up 
by one of the authors (T.G.) for 25 
ears and present for 41, as repre- 
senting one end of the spectrum of the 
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JBH, et al: Bilateral metastatic choroidal! melano- 
ma, nevi, and cavernous degeneration. Arch 


natural history of melanomas. In 
eontrast, we simultaneously studied 


another eye that had been extensively 
examined by several retina specialists 


with regard to a degenerative macular 
lesion-two years earlier: no nevus or 
pigmented lesion was observed or 
documented. After a duration of two 
years, the patient returned with a 
large melanoma in this eye, demon- 
strated to be an epithelioid cell type 
by histopathologic examination. It 
would appear that these tumors can 
arise anew and grow rapidly as well. 

The arguments for conservative 
management have been cited above. 
Because we did not enucleate the 
involved globe, the patient retained 
useful vision from this eye for a 
number of years. The question can be 
raised whether earlier enucleation 
would have prevented metastasis and 
prolonged the patient’s life. The 
animal studies of Burns and asso- 
ciates™ suggest that such might have 
been the case. Westerveld-Brandon 
and Zeeman," conversely, found the 
survival rate after enucleation in 
patients more than 60 years of age 
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(Ahlfeld, 1880)‘; a tumor consisting of 
all three germinal layers, forming a 
shapeless mass; and a tumor contain- 
ing representatives of two germinal 
layers. 

A teratoma may grow rapidly and 
give rise to marked proptosis. This 
happened in our case, which would be 
placed in the third category. 


REPORT OF A CASE 


A l-month-old girl was seen in the 
Ophthalmology Clinie of the University of 
Missouri Medical Center-Columbia, with 
the history of sudden onset of proptosis of 
the left eye. Examination of the infant 
showed ptosis, proptosis, extraocular mus- 
cle palsy, and a mass in the cheek (Fig 1). 
The fundus and results from the remainder 
of the physical examination were normal. 
A lymphangioma was suspected. Ultra- 
sound studies showed an irregular but well- 
outlined lesion in the left lower orbit. 
between the 5- and 7-o'clock position, which 
extended into the lower and temporal peri- 
orbital region, The lesion had a diameter of 
25 mm. It extended into the left cheek to a 
depth of 4 mm beneath the skin and had an 
“acoustic” structure similar to that of a 


lymphangioma. The mass in the cheek ear 


increased. 


A Doppler-ultrasound e examinati on duds a 


left earotid angiogram, performed at the 
age of 6 months, showed no evidence of an 
arteriovenous fistula or a hemangioma. 


"Through a needle aspiration of the mass in 


the cheek, only clear fluid was obtained. 
At the age of 8 months, a part of the 
mass in the cheek was excised through a 








buccal approach. A Boss section | 
tumor, which was noted to oce 
buccal area and extend ri 
the base of the skull, reve: a te 
The lesion was partizlly resected and 
buecal mucosa was closed. Follow-up u 
sonographic examination showed ; 
crease in the size of the tumor. Polyt 
raphy revealed a large 3Xeoplasm ha 
involved the left orbi:, the left. maxillar 
sinus, the posterior nasal cavity, the ptery 
goid processes, and the alveolar process of: 
the maxillary bone. 

At 9 months of age, she t caned to th 
University of Missour: Medcal Center for 
excision of the main portior of the tumor. 
A Ferguson incision was made on the left. 
side of her face. Exposure o^ the mass w 
accomplished by removing a part of the lef 
maxilla. The tumor in the raaxillary sir 
extended laterally to the coronoid proces 
of the mandible, posteriorly :o the foramen 
rotundum, superiorly through an eroded 
floor into the orbit, and medially into th 
nasal cavity (Fig 2). Througk a pedicle, th 
tumor penetrated the area cf the sup 
orbital fissure. n peso ; Was. 































































































3), and the akting cavity was packed 
withe.: a Mons bo of iodbform ganze 































Fig 1.—Ptosis, proptosis, and mass in 
cheek on left side. Appearance of child at 
4 months of age. 


Fig 3.—Tumor measuring 4.5 cm x 3 
cm x 3 cm. Tissue is soft and feels ‘‘cys- 
uc. 





Fig 4.—Postoperative photograph showing 


curvilinear Ferguson incision. 


soft segment of tissue measuring 4.5 
cm X 3 cm X 3 cm. The cut surface 
was white and spongy. There were a 
few gritty-appearing white areas, 
suggestive of cartilage. 

Microscopic examination showed 
the tissue to be predominantly com- 
posed of hyalinized fibrous connective 
tissue and epithelial elements. The 
cysts were lined with stratified squa- 


Pe 
gst 3 
E. 


g 
sti PEE MIN. E 
nM dE vu 
P1415 3. HV alr 





i» RE XV 


Fig 2.—Tumor occupying a large portion of left crbit and maxillary sinus. Globe is 


retracted superiorly 





mous epithelium. Hair follicles (Fig 5), 
sebaceous glands, and cartilage (Fig 
6) were identified. Smooth muscle 
fibers and ciliated columnar epithe- 
lium were also noted. No evidence of 
malignancy was found. The diagnosis 
was teratoma of the orbit. 

Since the possibility of cranial 
involvement existed, the patient had 
computerized axial tomography 


(CAT) performed, with special atten- 
tion to the base of the skull, the orbits, 
and the anterior wall of the middle 
fossa. The examination demonstrated 
an irregular tumor shadow in the 
posterior portion of thé left orbit (Fig 


7). By narrowing the range of sensi-@ ° 


tivity, a defect in the anterior wa.l.of 
the left middle fossa became apparent 
(Fig 8). 
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4q 5 —“\stologic section of tumor, showing hair follicles and 
ys's hemstoxylia-eosin, original magnification X 125). 





Fig 7-—Computerzed axial tomogram, 
shcwinc an ir»egular tumor shadow in the 
posterior porton of the left orbit. Globe is 
displaced forward. 


At the ageof 10 months, the patient 
uvderwert a left frontotemporal 
erasioscnmey. &ctrvilinear incision was 
maie, which began in the midline of 
the fovemead just above the orbital rim 

'ané mdec in the temporal region just 
in “ræt cf tae ear. A five-hole bone 
flar vas turne The flap was hinged 

®on -heleft temporal nuscle. The dura 
was texed up and willed off. It was 
noted aat there wis considerable 
pressum insice the dun, but the brain 
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Fig 8.—By narrowing the range of sensitiv- 
ity of tomogram, defect in anterior wall of 
middle fossa becomes apparent. 


was pulsating well. The first part of 
the exploration was along the orbital 
roof. It was intact. Approximately 15 
mm medial to the pterion, a stalk 
came through an opening in the sphe- 
noid ridge, attaching to the dura at 
the temporal lobe. The stalk was firm 
and approximately 8 mm in diame- 
ter. 

The dura was opened in the tempo- 
ral fossa. There was no evidence of 
tumor extending through the dura 


Fig 6.—Histologic section of cartilage and cyst lined with stratified 
squamous epithelium (hematoxylin-eosin, original magnification 





Fig 9.—Patient at 3 years of age. She is 
able to close her lids. Lateral part of left lid 
is lower than nasal, owing to bony defect 
in maxilla. 


into the brain, neither in the frontal 
lobe nor in the temporal lobe area. The 
optie chiasm, the optic nerve, and the 
internal carotid artery or the left side 
appeared normal. Our attention re- 
turned to the stalk that originated in 
the posterior aspect of the orbit. The 
part of the dura to which the stalk 
attached and small fragments of pink 
tissue external to the dura, represent- 
ative of a possible intracranial exten- 
sion of the tumor, were excised and 
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bmitted as a specimen. The roof of 
orbit was then removed. The globe 
retracted anteriorly. Tumor tis- 
was found in the posterior part of 
e orbit and inferiorly to the. globe 
ind was excised. Absorbable gelatin 
ponge (Gelfoam) was placed over the 
area of the brain from which the dura 
d been removed. The wound was 
sed. At the end of the operation, the 
eft eye was no longer proptosed. 
ieroscopic examination of the dural 
opsy showed a slight thickening and 
osis. There was no tumor. The 
jall fragments of the tissue from the 
ntracranial extension of the tumor 
were composed of a few dilated, cystic 
reas lined by stratified squamous 
pithelium. A few minor salivary 
lands and respiratory epithelium 
vere found. The structures were well 
ifferentiated and were identified as 
in intracranial extension of the tera- 


COMMENT 


_ orbital teratoma is a rare 




















e 8: System of Ophthalmology. St 
! Mosby. Co, 1963, vol 3, pp 967-974. 
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Mizuo G: Fine seltene Form von Teratoma 
e (Foetus in Orbita: Orbitopagus parasiti- 
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Ahlfeld F: Die Missbildu ngen des Menschen: 
ë- systematische Darstellung der beim 
schen angeboren vorkommenden | Missbil- 
ingen und Erklürung ihrer Entstehungsweise. 
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cases have been reviewed in the liter- 
ature.” | 

In the differential diagnosis of a 
teratoma, other relatively rare orbital 
tumors such as lymphangiomas, he- 
mangiomas, dermoid cysts, meningo- 
celes, and ercephaloceles have to be 
considered. : 

In our case, a lymphangioma was 
suspected at.a relatively early stage. 
This presumed diagnosis was sup- 
ported by echography. Doppler-ultra- 





sound examination and a left carotid. 
angiogram kad shown no evidence of 
an arteriovenous fistula or a heman- 
gioma. The diagnosis of a teratoma. 
was made through a frozen section of | 


the tumor from the buccal area. Since 
the tumor had substantially grown 
during the first. few months, the 
patient was admitted at the age of 9 
months for excision of the main 
portion of tae tumor. This was accom- 
plished threugh a Ferguson incision, 
with removal of a part of the left 
maxilla. A month later, the remaining 
visible mass of the tumor was 
removed | through a frontotemporal 
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eránietomy. 


Surgieal treatment of an orbital * 
teratoma is almost always successful. 
In most cases, a direct orbita 
approach through the conjunctiva has 
included the removal of the globe.’ 
Exenterations have also been per- 
formed. Kirwan reported such a case; 
In his ease, the eye was buried in a 
growth of about 5 em in diameter tha: 
protruded from the left orbit. In a few 
instances, when the globe was saved, 
the tumor could be separated from 
it." Our case belongs to this categc- 
ry. 

The follow-up evaluation of the 
patient was during a 21-year period 
(Fig 9). Up to the present, there has 
been no evidence of a recurrente of 
the tumor. 
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a findings 


submitted for histopathologie study 
when there is no emergency need of 
the corneal tissue for keratoplasty. 

This procedure has given us the 
unique opportunity to study the eyes 
of a patient who had been followed up 
ophthalmologically for 27 years for 
congenital stationary night blindness. 
During this period a branch retinal 
vein oeclusion developed with subse- 
quent neovascularization and vitreous 
hemorrhage, which was treated suc- 
cessfully by argon-laser photocoagula- 
tion. Drusen of the right optic nerve 
head, a cilioretinal artery, and a reti- 
nal pigmented lesion in the left eye 
were also observed clinically. 


REPORT OF A CASE 


This 58-year-old man died of myocardial 
infaretion on Sept 29, 1975, and the eyes 
were donated to the Medieal Eye Bank of 
Maryland. Because of the history of several 
ocular conditions, the eyes were submitted 
for histopathologic study. His visual prob- 
lems dated back to 1948 when, as an intern 
at The Johns Hopkins Hospital, he was 
referred to Dr Jonas S. Friedenwald and 
the diagnosis of congenital night blind- 


ness, which was unresponsive to large 


doses of vitamin A, was made. 

He was then referred to Louise L. Sloan, 
PhD, of the Section of Physiological Opties 
of the Wilmer Institute for further evalua- 
tion of his condition. He was hyperopic, 
with a refraction of +4.25 + 2.5 x 95 in 


the right eye and +4.25 + 1.25 x 80 in the whe 


left eye. Visual acuity with correction was 
20/40 in both eyes. Tests that were done 
during the years 1948 to 1952 showed a 
complete or severe Joss of rod function 


| throughout the entire. retina, with slight 


rment of the cone sensitivity. These 
were repéated, confirmed, and 
reported by“ Dr Lorin A. Riggs.' By 1958, 


hypercholesterolemia with normal blood 
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pressure was discovered. 

In 1961 the diagnosis of essential hype 
tension was made. In 1967 another ei 
examination showed marked retinal arte 
ovenous crossing changes, hypertensive 
retinopathy, and slightly blurred dis 
margins. 

In November 1968, the patient repor 
a blurring in the inferonasal quadran 
the visual field of the left eye and 
found to have superotemporal branch 
nal vein oeclusion. His corrected v 
acuity was 20/60 in the right eye and. 
20/200 in the left eve. Witheno thera 
visual acuity gradually improved te 
in both eyes during the next year. 

By July 1971, about 2/9 rears afte 
branch retinal vein occlusion, he: 
plained of having a film over the left 
and a fresh retinal hemorrkage was p 
ent just nasal to the optie disc. One ye 
later, small tufts of neovascular tissue 
extended into the vitreous ‘rem along the- 
superonasal aspect of the otvic disc (Fig 1). 
and in a crescent shape at the lower margir 
of the area of retina that was affected b; 
the branch vein occlusion. - E 

On examination at this time, the visu 
acuity was 20/50 in both eyes and drusen 
were present in the upper »ortion of the. 
right optic nerve head (Fig 2). The superg 
temporal vessels of the left eye were 
sheathed and "ghost-like." Scattered. si 
exudates were present in the peripapillar 
retina. A moderate amount cf hemorrhage 
was present in the vitreous inferiorly. 
There was a small intraretixal pigmented — 
































































































ia lesion at about one-half dise diameter from 
‘the disc inferotemporaily (Fg 1). 





Fluorescein angiographie study of the = 
right eye showed a few seatsered pigment. - 
epithelial “window defects" taroughout the = 
posterior pole. There was a yperfluores-- 
eent halo surrounding the optic nerve he. 
The arteries were slightly marrowed à 
had some irregularity in caliber. b 5 

Fluorescein angiography and rec d-free 
photography of the left eye were*d 0 
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Oct 18, 1972. Selected frames are shown in 
Fig 3 through 7. The choroidal pattern 
seemed essentially normal but was partial- 


P. . ly obscured by small retinal hemorrhages. 


The earliest frames of the angiogram (Fig 
4) showed a cilioretinal artery filling 
during the choroidal fiush. Through a small 
tortuous channel, this artery filled the 
superotemporal vein (Fig 4 and 5). A small 
retinal pigmented spot temporal to the disc 
obscured retinal vessels and choroidal fluo- 
rescence (Fig 5) but did not itself fluoresce 
during the entire transit. 

During the early venous phase, four 
major abnormalities (Fig 5) were docu- 
mented: (1) The first major branch of the 
superior-temporal vein was occluded at an 
arteriovenous crossing at about 1% disc 
diameters superotemporal to the disc. 
Normal laminar flow was present proximal 
to the site of occlusion. There was no visible 


"filling of a 0.3-mm segment of the vein 


distal to the obstruction. More distally the 
vein had an irregular caliber but was ho- 
mogeneously filled with dye. (2) There 
were broad areas of capillary nonperfusion 
superior and temporal to the macula. A few 
dilated retinal capillaries were present 
temporal to the fovea. Collateral vessel 
formation from vein to vein was minimal. 
(3) The major superior-temporal artery 
was very irregular in caliber and had a 
particular area of narrowing about 1 mm 
distal to the vein occlusion. (4) Bright 
fluorescent leakage appeared over the 
optic nerve head and above the macula (Fig 
6). Stereo views confirmed the impression 
of preretinal and epipapillary neovasculari- 
zation. 

On angiography, by 25 seconds there was 
slow filling of the obstructed vein to a 
point near the arteriovenous crossing. The 
late venous-phase angiograms showed flu- 
orescein staining of the walls of the 
obstructed superior-temporal vein, fluores- 
cein staining and leakage of some capil- 
laries temporally in the perifoveal area, 
and further diffusion of dye from the neo- 
vascularization (Fig 7). 

Photocoagulation was performed in 
March 1973, with application of 360 spots of 
argon laser (spots of 500 u in diameter, 400 
mW, for 0.2 seconds) to the superotemporal 
region. The treated spots were visible later 
as small chorioretinal scars with pigment 
loss (Fig 8). 

After two months definite regression of 
both areas of neovascularization was 
noticed. On his last visit six months before 
his death, the visual acuity was 20/70 in the 
right eye and 20/50 in the left eye and 
there was no evidence of neovascular tissue 
in the treated left eye. 


PATHOLOGICAL FINDINGS 


The right eye measured 25 x 
23 X 21 mm with no gross external or 





Fig 1.—Appearance of left eye on Dec 16, 
1973. There is neovascularization at nerve 
head (arrow), along with numerous small 
exudates and small pigmented spot (ar- 
rowhead) near nerve head inferotemporal- 


ly. 





transillumination abnormalities. The 
eye was opened horizontally by first 
removing the superior calotte. On 
microscopic examination the anterior 
segment appeared normal except for a 
light scattering of lymphocytes in the 
vascular iayer of the ciliary body. The 
retina was artifactitiously detached 
and had microcystoid degeneration on 
the temporal side extending to the 
equatorial region. A few small super- 
ficial and deep retinal hemorrhages 
and an eccasional microinfarction of 
the nerve fiber layer with cytoid 
bodies were present in the posterior 
area. Mild cystic changes were present 
in the outer plexiform and inner 
nuclear layers in the macular 
area. Mild-to-moderate  arterioscle- 
rotic changes were present in some of 
the larger retinal and choroidal ves- 
sels. 

Even though there were postmor- 
tem autolytic changes with disinte- 
gration of outer segments, the inner 
segmen: of the photoreeeptor cells 
were relatively preserved and had 


Fig 2.—Appearance of right optic nerve 
head with fullness superiorly (arrows) that 
was interpreted as aggregate of drusen. 


Fig 3.—Red-free photograph of left eye 
taken Nov 13, 1972. There is arc-like gray 
vitreous opacity partially obscuring optic 
nerve and extending into superotemporal 
quadrant. Optic nerve had sharp margin 
with no obvious drusen. Major superior- 
temporal retinal artery appears sheathed 
and severely irregular in caliber. Macular 
branch of superior-temporal retinal vein is 
considerably narrowed at first arteriove- 
nous crossing, and beyond that region it is 
irregular in caliber with whitish reflex. 
There are small black dots corresponding 
to intraretinal hemorrhages on color 
picture. 





F 





Fig 4.—Fluorescein angiogram of left eye 
at 15 seconds. There is early filling of 
superior-temporal cilioretinal artery during 
choroidal flush. Through tortuous vascu- 
lar channel (arrows), cilioretinal artery fills 
superior-temporal vein. Filling of inferior- 
temporal artery is less distinct. 


both rod and cone inner segments in 
normal distribution (Fig 9). A large 
aggregate of drusen, which measured * 
up to 0.5 mm, was present in the optic 
nerve head superiorly (Fig 10). The 


drusen were located superficially with ' 


about one half located external to and 
the other one half located internal te 
the plane of Bruch’s membrane. Cross 


P 
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Fig 6.—®lweresesin angiogram of left eye 
at ©? seccrds Eright fluorescent leakage 
from neovasculc ization obscures retinal 
vascular petere. Fronds are seen above 
anc below disc ard superior to fovea 
(asterisks) Pigmented spot (arrow) still 
blocks f'uerssce^ce 


see ions of the eptic nerve showed an 
area of partial atrophy of the nerve 
superiosly m tbe periphery (Fig 11). 
The lefi ye measured 24 x 23 x 23 
mm. The »*e- was opened in the hori- 
zontal plume bw first removing the 
superior edott Multiple small cho- 
rioretinal .cars frem the previous 
phorecoaguatien were present su- 
persterperal'y. A few small microin- 
farctions ef tne nerve fiber layer and 
smal! supeticia’ retinal hemorrhages 
were present ir the posterior region. 
Micrescepic exemination showed 
the antecier segmentto be normal and 
verified the  »resence of retinal 
hemorrhages and nerve fiber layer 
nicroinfarctiems. Numerous photoco- 
agulatiom sears m the superotemporal 
are weme seetiene1 and studied. All 
showed mili searrimg in the choroid, 
loss ef retinal pizment epithelium 
* (RP) anc outer retinal layers, cho- 
rioretinal aeheswns, zn intact Bruch’s 
membrane. anë vatious degrees of 


` @RPE :ypertrophy, typerplasia, and 


migzaton ‘nie the retina in the 
periahey of the lesin. Moderate-to- 
severe arteriomlerote changes of 


Teor opta noiva 36 Nov 1978 


EE 1L 7. e 1 a 
. " m . "m Dj r 


Fig 5.—Fluorescein angiogram of left eye at 21 seconds. Superior-temporal artery has 
beaded appearance. There is broad area of capillary nonperfusion superior to macula. 
Major superior retinal vein shows early laminar flow. At first arteriovenous crossing, 
temporal (macular) branch of superior-temporal vein almost disappears, visible only as 
thin hypofluorescent line (arrows). Beyond this narrow segment, venous channel is 
already filled homogeneously (arrowhead). Its caliber is irregularly narrowed. On stereo 
view there is hyperfluorescent area superior to macula (asterisk) that covers part of. 
cilioretinal artery. Small intraretinal hemorrhages block fluorescence. There are dilated 
capillaries just temporal to foveal region. Pigment spot temporal to disc obscures 


choroidal fluorescence (circle). 


Fig 7.—Fluorescein angiogram of left eye 
at 55 seconds. Persistent staining of 


obstructed superior-temporal vein is 
prominent (arrows). There is also hyper- 
fluorescence temporal to fovea suggest- 
ing leakage from previously noted dilated 
retinal capillaries (arrowhead). Further 
diffusion of dye from neovascular fronds 
has occurred (asterisks). 


some of the larger retinal and choroi- 
dal vessels were noted posteriorly. 
Mild cystoid changes were present in 
the serial sections of the macular area. 
A very small druse of the optic nerve 
deep in the nasal prelaminar portion 
was present. Cross sections of the 
optic nerve showed a single area of 
discrete atrophy on the same side of 
the central retinal vein. 
Stepped-serial sections and more 
than 700 serial sections of the supero- 
temporal area were prepared to 
include the site of the branch vein 
occlusion. Study of these sections 
showed the area of obstructed vein in 
serial sections 521 to 575. The vein was 
traced posteriorly to a point where the 
wall became substantially thickened 
by hyaline material that reduced the 
lumen considerably (Fig 12). As it 
approached the arteriole, the vein was 
even more sclerotic and its lumen 
narrowed. Where it crossed under the 
arteriole, the vein was occluded except 
for several very small recanalized 
channels (Fig 18). Distal to the 
occluded area, the vein became less 
sclerotic and was patent (Fig 14) and 
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Fig 8.—Appearance ef superior temporal 
quadrant of left eye on July 30, 1973. 
There are chorioretinal scars from laser 
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photocoagulation. Neovascularization (ar- — 


row) is still present above macula. 


eventually appeared normal but di- 


4 


lated. The retinal artery in this area 


showed a moderate degree of sclerosis 
and narrowing of its lumen. There 
was, however, no occlusion of the 
artery in the vicinity of the vein occlu- 
sion. There was an area of extreme 
narrowing (Fig 15) and possibly a 
single-vessel recanalization of an old 
thrombus of the artery peripheral to 
the site of the vein occlusion in the 
early stepped-serial sections. From 
this point and extending peripherally, 
the retina showed an inner ischemie 
atrophy with loss of all inner layers 
down to and involving the inner 
aspect of the inner nuclear layer 
(Fig 15). 

Serial sections through the small 
pigmented lesion that hac been noted 
clinically, just temperal to the optic 
nerve, disclosed a tuft of intraretinal 
vessels fed by a single small retinal 
arteriole (Fig 16). This aggregate of 
vessels and the individual vessels were 
surrounded by hyperplastic RPE with 
thickened basement membrane (Fig 
16). The vascular nodule tapered down 
to a point where a single*, vessel 
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Fig 9.—Perifoveal area of retina showing rod and cone (arrows) 
inner segments (Van de Grift, original magnification x 1,550). 





Termination of Bruch's membrane is noted by arrows. There is 
compression of gliotic nerve head tissue (arrowhead) over drusen 
(hematoxylin-eosin, original magnification x 120). 


extended toward the RPE and appar- 
ently into the choroid (Fig 17). Incom- 
plete sections at this area did not 
allow us to see the vessel extending 
through Bruch's membrane. 

In the study of serial sections 
through the optic nerve head, a ciliary 
artery within the temporal peripapil- 
lary sclera was traced into the optic 
nerve head and then into the retina 
(Fig 18). 

The diagnoses of the Eye Pathology 
Laboratory were as follows: (1) con- 
genital night blindness (history) with 
normal complement of rod and cone 
photoreceptor cells; (2) branch retinal 
vein occlusion with a history of retinal 
and dise neovascularization and vit- 


"| * 


reous hemorrhage that was treated 
successfully by argon-laser photocoag- 
ulation; (3) cilioretinal artery in the 
left eye; (4) drusen of the optic nerve 
head in both eyes; (5) choroidal and 
retinal neovascularization with cho- 
rioretinal vascular anastomosis; (6) 
secondary RPE hyperplasia (Fuchs’ 
dot) of the left eye: and (7) chorioreti- 
nal scars owing to photocoagulation in 
the left eye. 


COMMENT 
Branch Vein Occlusion 


Since the first clinical description of 
branch vein occlusion by Leber’ in 
1877, there have been many articles 
about the clinical findings and natura! 
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Fig 11.—Cross section of right optic nerve showing area of partial 
atrophy superiorly and in periphery (arrows) (Van de Grift, 
original magnification x 100). 
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Fig 12.—Branch of superior-temporal vein (arrows), es it 
approaches moderately sclerotic superior-temporal artery (ar- 
rowheads), becomes severely sclerotic. Top, Serial sectior No. 
621 (Van de Grift, original magnification Xx 235). Bottom, Serial 
section No. 605 (PAS, original magnification x 235). 


course of the disease. The pathological 
changes have been mainly studied in 
experimental animals? with the pro- 
duction of branch vein occlusion by 
cautery’ or photocoagulation.*' Con- 
sidering the natural history** of this 
disease, it is mainly seen in middle- 
aged or elderly persons with arterio- 
sclerotic cardiovascular problems. 
There is much information available 
on the clinical manifestations, natural 
course, and methods of treatment of * 
branch retinal vein occlusion, but 
surprisingly few pathelogical studies. 
Three different processes have beene 
proposed'' as causes of branch vein 
occlusion: (1) external pressure giving 
rise to secondary endothelial prolifer- 


Clinicopathologic Correlation— Vaghef! eL m 


2100 Arch Ophthalmol—Vol 96, Nov 1978 


Ld 


* 


it .ation; (2 stagnation and secondary 

‘thrombus formation; and (3) inflam- 

* matory aud degenerative disease of 
"tbe vein itself. 

"Rabinewiez and co-workers en- 

dersed the theory of primary arterial 

disease z- the cause of branch vein 

'. seclusion beeause they had histo- 


pathologie evidence of retinal arter- 
iosclerosis. They did not, however, 
mention whether there was inner 
ischemic retinal atrophy in their three 
cases. They assumed that long-stand- 
ing arterial insufficiency had pro- 
duced secondary capillary changes 
and retinal hemorrhages. Others" also 





Fig 13.—Branch vein becomes occluded as it Passes under patent but sclerotic 
supsrior-temporal artery (A). Top left, Multiple recanalized vessels (arrows) shown in 
sena! section No. 561 (Van de Grift, X 350) Top right, Serial section No. 560 
(hematoxylis-eosin, x 350). Bottom left, Serial section No. 555 (PAS, x 350). Bottom 
right, Seriasection No. 553 (Van Gieson's x 350). 


Gr*, omina magnifcaion x 160). 
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* e Fig -Disa & site of obstruction, vein remains sclerotic 
(arrow tner appears rormal but dilated (V). Artery (arrowheads) 
is Sclent 2 but patent. lop, Serial section No. 535 (PAS, original 
macnifiastio* x 235). lottom, Serial section No. 521 (Van de 
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believe arterial insufficiency plays a 
major role in venous oeclusions. 
Rabinowiez and eclleagues'' de- 
scribed the histopathologie findings in 
three cases of branch retinal vein 
occlusion. In two of these cases the 


diagnosis was made postmortem by - 


gross examination. In the third case 
the diagnosis was made clinically. 
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Histopathologie examination showed X 


arteriosclerotic changes in the retinal 


artery branch in each case. An occlu- - 
sion of the branch vein was observed 


histopathologically in only the case in 
which the diagnosis was made clinical- 
ly. i 

The finding of venous shunts with 


aneurysms and endothelial prolifer- — 


ation around a segment of a branch 


retinal vein led Kornzweig et al to 


conclude that the eye that they had 


studied by trypsin digestion had a 
branch vein occlusion. The patient had 
not been seen clinically and no occlu- 
sion of the vein was observed. 

Seitz" observed a patient with 


arteriovenous crossing changes who 


later had a retinal hemorrhage at the 
same site. Histopathologic study 
showed necrosis of the wall of the 
vein, with partial rupture and retinal 
hemorrhage. He reported this case as 
an occlusion of a branch retinal vein, 
but no thrombus or occlusion of the 
vein was seen histopathclogically. 

A venous occlusion was clearly 





Fig 15.—Top, Distal to site of branch vein occlusion artery (arrow) 
is severely sclerotic and with narrowed lumen (PAS, x 310). 
Bottom, Just distal to this point and extending peripherally, there 
is inner ischemic atrophy of retina with loss of all inner layers 
down to the involving inner nuclear layer (PAS, x 450)*. 
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demonstrated in our case. Recanaliza- 
tion of a thrombus was present within 
za the branch vein as it crossed under the 
- sclerotic but patent retinal artery. 
Progressive secondary changes 
: have been observed in the retinal 
P arterioles and the capillary bed in the 
— region of branch vein occlusion.'? 
Ë Fluorescein angiographic studies in 
— acute branch vein occlusion often 
— show the branch artery to have normal 
— flow and caliber. After some time the 
artery becomes beaded and narrow. 
- These late arterial changes were 
. clearly documented in our case. No 
-— obstruction of the artery was ob- 
f served, either on fluorescein angiog- 
3 raphy or by the study of serial sections 
— through the area. Our studies did, 
‘however, show severe arteriosclerotic 
changes in the superior-temporal ar- 
tery, especially distal to the site of 
- branch vein occlusion, and the sclero- 
sis was associated with inner ischemic 
retinal atrophy. The possibility of a 
recanalized thrombus of the superior- 
temporal artery distal to the branch 
vein oeclusion could not be excluded. 
-~ Photocoagulation has been used to 
m treat cases of branch vein occlusion in 
which macular edema'*'* and/or reti- 
nal or optic nerve head neovascular- 
ization with or without vitreous 
hemorrhage'*** has occurred. The oc- 
currence of macular edema depends 
on the site of the occlusion and its 
proximity to the macula. Macular 
_ edema was reported in 58% of eyes 
with temporal retinal branch vein 
. occlusion by Gutman and Zegarra.’ 
— Michels and Gass* found a 62% inci- 
dence of persistent macular edema in 
43 cases in their study of the natural 
course of branch retinal vein occlu- 
sion, which appears to depend on the 
extent of the vascular involvement of 
the macular area, and particularly the 
 intacetness of the capillary net sur- 
rounding the capillary-free zone. 
Neovascularization was observed in 
24% of the cases studied by Michels 
and Gass* Gutman and Zegarra’ 
judged that 73% of their cases showed 
intraretinal neovascularization and 
23% had neovascularization extending 
into the vitreous cavity. Based on the 
same considerations and experience 
with the use of photocoagulation in 
proliferative diabetic retinopathy, 
photocoagulation has been used in 
cases of branch vein occlusion, treat- 
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Fig 16.—Intraretinal aggregate of blood vessels surrounded by hyperplastic retinal 
pigment epithelium (RPE) just temporal and inferior to left optic nerve head (lesion 
illustrated in Fig 1, 3, 5, and 6). Posterior aspect of lesion shows retinal arteriole 
surrounded by pigment as it nears lesion. Top left, Serial section No. 1. Hyperplastic RPE 
is more prominent (Van de Grift, x 225). Top right, Serial section No. 3 showing center of 
lesion with very small blood vessels surrounded by pigment epithelium (hematoxylin- 
eosin, x 225). Bottom left, Serial section No. 10 showing periphery of lesion with three 
small vessels (arrows) surrounded by RPE (Van de Grift, x 350). Bottom right, Serial 
section Nc. 16 (Van de Grift, x 225). 


Fig 17.—P:gmented lesion as it tapers down to vascularized strand attached to Bruch's 
membrane. Single vessel (arrows) is present within this strand. Choriocapillaris (aster- 
isks) is tented up in this area. Shown is serial section No. 7 (hematoxylin-eosin, original 
magnification x 225; inset, original magnification x 550). 
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9,918 autopsy eases during a nine-year 
period. The optic nerve nead drusen in 
this series were bilateral in 15% of the 
cases, in contrast to the 72% incidence 
reported by Lorentzen'* in his large 
series of clinical cases, 

In our patient, only the large drusen 
of the right optie nerve head were 
diagnosed clinically. The very small 
druse in the left eye of our patient was 
detected only by studying serial 
sections through the entire optic 
nerve head. It has been stressed in 
previous studies? that determining 
the true incidence of the bilateralism 
of drusen requires extersive or seria] 
sectioning. . 

There have been several hypotheses 
on the cause of drusen of the optic 
nerve head. Seitz and Kersting** 
believe that drusen are derived from 
degenerative products of unmyeli- 
nated axons in the prelaminar region 
of the optic nerve. In histochemical] 
studies of drusen, Boyce and co-work- 
ers? found a mucoprotein matrix with 
a large quantity of acid mucopolysac- 
charide and small amounts of ribonu- 
cleic acid and sometimes iron. Spen- 
cer" presented evidence that suggests 
an axonal and axoplasmic origin of 
optic disc drusen. Visual field defects 
in the form of arcuate or other nerve 
fiber bundle defects and peripheral 
contraction have been described: that 
gradually change with the enlarge- 
ment of the drusen. Kamin and co- 
workers? described optic atrophy on 
histological examination that roughly 
e. correlated to the position of the dru- 
vi : | sen. In the study of Boyce and co- 

WoW» workers,” partial optie atrophy was 
Fig 18.—To left, Silioretinal artery in optic nerve head (arrow) shown in serial section observed in 36% of the eyes with optic 
No. 50. Top -ightserial section No. 33) and bottom left (serial section No. 31), Artery nerve head drusen. The optic nerve in 
(arrows) extends teward retina and sclera at two different levels. Bottom right, our case showed an area of partial 


ese e m rm oe retina and peripapillary sclera atrophy on the same plane of the optic 
(seria! sestion ' nerve head drusen of the right eye. 


The optic nerve had drusen of the left 
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ing the imwol-ad (presumably is- 
cher icherea sf he retina. Because of 


Drusen of the Optic Nerve Head 


Fa 
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the seeondary witreous hemorrhage 
e Lom the neovazeular growth, photo- 
* Coguiatioms was used in our case and 
rested im sete! regression of the 
nDeo'ascua-zatimn. as observed clini- 
callyand instop=thelogically. 

* Alhough it ie the impression of a 
num-»r of irvestigators that photo- 
ceag tation is o” bensfit in the treat- 

' Sment of macular edema and neovascu- 
larization compl eating branch retinal 
vein ocsi, nw contiolled series has 
yet beeneon duced. 
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Drusen or hyaloid bodies of the 
optic nerve head consist of homogen- 
eous (sometimes lamellate) material, 
usually caleified and located anterior 
to the lamina cribrosa. Drusen are 
most commonly found on the nasal 
side. Drusen will gradually enlarge 
With age, as was proven through serial 
photography of one case reported by 
Krill et al. 

In a study of 52 eyes from 46 
patients in our laboratory, Boyce and 
co-workers? found a 0.41% incidence 
of drusen of the optic nerve head in 


eye were extremely smal! and would 
not be expected to have an associated 
area of optic atrophy, 


Congenital Night Blindness 


Congenital night blindness has been 
classified into two groups, one with a 
normal fundus appearanee and one 
with abnormal findings en ophthal- 
moscopic examination. Oguchi's dis- 
ease and fundus albipunctatus are two 
conditions in which there are night 
blindness and abnormal fandus find- 
ings. The fundus findings in Oguchi's 
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isease are characterized by a peculiar 
rayish-white discoloration of the ret- 
ina in light adaptation (Mizue’s phe- 
nomenon). In fundus albipunctatus 
there are myriad deep-seated yellow- 
ish-white spots, which are more pro- 
nounced in the posterior pole. 

Tn the group of congenitally night- 
blind patients with normal fundi, 
three modes of inheritance have been 
recognized”: autosomal recessive, au- 
tosomal dominant, and sex-linked 
recessive. 

= Carr” has suggested that the basic 
abnormality in these conditions is in 
eural transmission at certain levels 
of the outer retina. He makes this 
conclusion on the basis of electrophys- 
iologie and psychophysical tests and a 
study of the visual pigments in vivo. 
That investigation found that pa- 
ents with congenital stationary 
ight blindness with normal fundi and 
yose with Oguchi's disease had 
normal amounts and kinetics of visual 
pigments. In fundus albipunctatus, 
visual pigment kinetics and electro- 
physlolonn tests of retinal function 
greatly retarded, indicating a 
lation in the formation of the 








Cs Few available histological studies 
.. have been done in the cases of 
—.. Oguchi’s disease. The light and elec- 
tron microscopic study of Kuwabara 
and associates? showed an abnormal 
layer between the RPE and photore- 
tors, and the outer segments of 
oreceptors had abnormal micro- 
acuolar or tubular internal struc- 
tures instead of the normal lamellae. 
. Our patient had normal fundi and 
was hyperopic. No family study of the 
renetic pattern of the disease has yet 
been done. 
The presence of a normal: pattern 
and proportion of rods and cones in 
our patient with congenital! stationary 
"night blindness and a normal fundus. 
dicates that the abnormality was. 
! iot due to an absence of rods. This 




























vn the na is coah in 
le neural transmission within the 
tina. 


 Intraretinal Pigmented Lesion 


Pigmented spots are often seen late 
in the course of chronic retinal vaseu- 
lar disease. When located in the fovea, 
this deep pigment indicates irreversi- 
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ble visual loss. The nature of these i 
pigmentary spots has been epen to 


conjecture. 
The intzaretinal pigmented lesion 


in this ease was a localized area of. 


retinal and choroidal neovasculariza- 
tion with anastomosis and hyperplasia 
and migration of RPE into the retina. 
The hyperplastic pigment ep:thelium 
completely surrounded each individual 
vessel, as well as the entire intrareti- 
nal vascular aggregate. We have 
observed an identical histopethologic 
picture in two cases cf Fuchs' dot that 
we have studied in myopic eyes. 

It is of interest that the pigmented 
vascular lesion in eur patient blocked 
normal retinal and choroidal vascular 
fluorescence and did not flucresce or 
show anr staining or leakage. We 
speculate that there was no staining 
or leakage of this lesion because each 
vessel, as well as the entire vascular 
aggregate, was surrounded by hyper- 
plastic pigment epithelium with base- 
ment membrane. 


Cilioretinal Artery 


It is wadely accepted that a vessel 
arising from the dise margin and fill- 
ing early on angiography is a true 
cilioretinal artery. Clinieally, however, 
it is often difficult to eliminate the 
possibility of an anomalous branch of 
the central retinal artery. In this case, 
study of serial sections allowed us to 
verify histologically a true cilioretinal 
artery, which did fill early cn fluores- 
cein angiography. This supports a 
widely held but rarely documented 
clinical tinding. 


This investigation was supported in part by 
Public Health Service grant 1 ROI EY 168-01 
from the National Eye Institute to Dr Green. 
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macular separation and the neo- 
plasm.' In all of these circumstances, 
the macula may ultimately develop 
secondary cystoid degenerative 
changes. 

Cystoid macular edema with a 
peripherally located choroidal malig- 
... nant melanoma and without a serous 

detachment of the macula has been 

reported only once. The purpose of 

the present report is to document the 

clinical, fluorescein angiographic, and 
histopathologic findings in another 
/. phakic patient who had cystoid macu- 
lar edema in an eye that was found to 
harbor an equatorial choroidal mela- 
noma without a serous detachment of 
the macula. 


REPORT OF A CASE 


A 32-year-old man was admitted to the 
Royal Vietoria Hospital on Aug 29, 1974, 
complaining of slight difficulty of three 
months’ duration on reading with his right 
eye. He had no other ocular complaints and 

ras in good health. 

The visual acuity was correctable to 20/ 
25-2 (with +0.25 +0.50 cyl x30 °} in the 
right eye and 20/20 (with + 0.25) in the left 
eve. Examination with the Amsler grids 
showed metamorphopsia in the right eye 
that extended eireumferentially up to 4° 
from the central fixation point. Other 
oeular abnormalities were limited to fun- 
duscopic findings in the right eye. There 
was loss of the right foveal reflex and 

reti oid spaces were seen in the 
"central macular region with a Goldmann 
contact jens. À.6 dise diameter amelanotic 
elevated choroidal mass was noted in the 




















he visual acuity in the right ey i 
correctable to 20/38 two days prior to th 
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superotemporal ecuatorial rey 
right eye (Fig 1). Dege 
were evident in the over ying, 
pigment epithelium and neuresensor 
na and a minima! serous retinal d 
ment was present cver and just adjae 
the choroidal tumor. There was noe 
of a serous retinal detachment in the 
foveal macular region. No vitreous: 
were noted. | a: 
Fluorescein angiography, waich was 
formed on the day of admission, show 
fluorescence in the choroidal mass befor 
the retinal arterial phase and late leaka: 
of dye into the mass and into the overlyin 
retina. In the arteriovenous phase, th 
was a circular pattern of dye leakage int 
the perifoveal maeular regior and, dur 
the late phase of the angogram, 





became accentuated into s flowet 
pattern typical of cystoid mecular ede 
(Fig 2). A B-sean ultrasonozram. of the 
right eye showed a solid mass of 10 mm i 
diameter and 5 mm in height; his is consi 
tent with ehoroida! melanoma. The glol 
was enucleated eigkt days after admi 







operation. g E 


e OCULAR | 
PATHOLOGICAL FINDINGS 


Abnormalities were confined to the - 
vitreous, retina, and choreid. A spit- - 
dle-B malignant melanoma of the . 
choroid that messured 10.mm at its. 
base and 5 mm in height was presen 
in the superotemporal equatorial f 
gion. A chronic inflammatory 
infiltrate was evident at the pert 
of the tumor and a few nests q 



















M Sat v 
Es | j j l i ig 2.—Angiogram eight minutes after injection of fluorescein 
— Fig 1.—Right fundus with amelanotic tumor (T) in superctemporal Fig 2. | 
iE ay region, loss of central foveal reflex (F), and normal showing typical flower-like pattern of cystoid macular edema. 


intervening retina (R), which is not detached. 





Fig 4.—Macula at edge of fovea. Numerous cystoid spaces; some 
of which contain exudate, are evident in inner nuclear and outer 
plexiform layers. Photoreceptor cells are intact. Retinal detach- 
ment is artifactitious (hematoxylin-eosin, original magnification | 





Fig 3.—Intense vasculitis of retinal vessel in inferonasal equatorial 
region (hematoxylin-eosin, original magnification x 9CD). x 150). 
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i tinal phlebitis, as well as cyclitis and 
itritis; they suggested that the 
changes in retinal vascular permeabil- 
ity may be due to the retinal phlebitis 
and to a generalized inflammation- 
induced increase in capillary permea- 
bility. In our case, histopathologic 
examination of the globe revealed a 


chronic inflammatory cell infiltrate ins. re 


the choroid within and adjacent to the 
malignant melanoma; retinal vasculi- 
tis was noted overlying and more 
distant from the tumor and occasional 
mononuclear cells were seen in the 
vitreous. Although the simultaneous 
occurrence of unilateral eystoid macu- 


lar edema and uveal melanoma in a 


phakie eye may have been coineiden- 
tal, it is more likely that these find- 
ings were related; the cystoid macular 
edema may have resulted from an 
inflammation-induced increase in cap- 
illary permeability, with the inflam- 


mation having occurred secondary to 


the melanoma. 

Inflammatory cells in globes har- 
boring a malignant melanoma may 
represent a reaction to tumor necrosis 
and/or a host response to tumor anti- 
gens. In our patient’s tumor, there 
was minimal evidence of necrosis. 
Humoral immunity to uveal melano- 
ma was demonstrated in our patient 
by the presence of serum antibodies 
directed against autologous and allo- 
geneic melanoma cell preparations. 
The presence of lymphocytes within 
and adjacent to the neoplasm and 
cuffing the retinal blood vessels may 


represent a cell-mediated immune 


response of the host to tumor anti- 
gens. 

Our patient had minimal symptoms 
and a relatively good visual acuity of 
20/30 two days prior to enueleation. 
On pathological examination, 
cystoid spaees were noted in the 


large 
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central macular region. Gass ar 
Norton? explained that many of th 
patients, who were ex: mined 
cataract extraction, were abl 
retain fairly good vision bee: 







tected. as stad mae 
also occur with other p 
thalmoscopie lesions, 
planitis.* We advise care 



















nant melano noma 2 or other pa 
findings in a ev 
lar r edema.. x E 
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€ Corneal banks are beginning to 
= screen donor tissue with a specular 
microscope to detect abnormal endothe- 
lium. To determine the appearance of 


E 


E nórmal corneal endothelium under stor- 


~ age conditions, the endothelium of 
E _ . healthy rabbit corneas was examined with 
. a modified specular microscope while 
: being stored in McCarey-Kaufman (M-K) 
medium at 4 °C. Black areas within endo- 
thelial cells and decreased clarity of the 
endothelial cell borders were observed 
during storage and were found to be 
reversible on warming of the M-K 

medium. 
(Arch Ophthalmol 96:2108-2110, 1978) 
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he importance of the corneal 

endothelium to the success of 
penetrating keratoplasties is well es- 
tablished. Until recently, the clinician 
has had no satisfactory method of 
evaluating the donor endothelium 
prior to corneal transplantation. With 
the development of a modified objec- 
tive lens for the specular microscope 
and a corneal storage container that 
permits easy viewing of the endothe- 
lium,' corneal banks are now able to 
screen the corneal endothelium with- 
out injurmg it. The purpose of this 
article is to report the changes, as 
viewed with the specular microscope, 
that occur in the appearance of 
healthy rabbit corneal endothelium 
while being stored in McCarey-Kauf- 
man (M-K) medium’ under typical 
corneal bank conditions. 

Previous studies have described the 
specular microscopic appearance of 
rabbit endothelium at various inter- 
vals during storage.** These studies 
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f . Endothelial Changes in Rabbit Corneas ` 


- Observation by Specular Microscopy 
During Storage in McCarey-Kaufman (M-K) Medium 


were performed by using silicone oil 
on the epithelial surface of the cornea 
and by viewing the endothelium 
through the epithelium and stroma. 
At 4 °C, the corneal epithelium and 
stroma become thick and hazy, mak- 
ing viewing the endothelium through 
them difficult. Hence, the endo:he- 
lium heretofore was usually evaluated 
at 8 to 20 °C. Viewing corneas from 
the endothelial side eliminates these 
problems. Since the specular micro- 
scopic appearance of the endothelium 
might vary substantially with temper- 
ature alone, we devised a controlled 
temperature unit that allowed us to 
view corneas continuously from the 
endothelial side as they were being 
stored in M-K medium at any desired 
temperature. 


MATERIALS AND METHODS 


Figure 1 is a drawing of the equipment 
used to perform these studies. The labora- 
tory specular microscope’ was modified 


Fig 1.—Experimental apparatus. 
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Fig 2.—Isolated E; of corneal sto-age 
ontainer. (M- K indicates McCarey-Kauf- 
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Fig 3—Appe= ance of rabbit corneal endothelium during storage. A, Clear endothelial 
mosaic is present. B, intracellular black areas have appeared. C, More black areas are 
present, and cell outlines are poorly defined. D, Clear mosaic is again present, and most 
of Black areas have disappeared. 


Fig 4—Tansmissien elecron micrograph of endothelium of rabbit cornea shown in Fig 
3. Norma celfijunction is resent (arrow) with normal nuclear and plasma membranes. 
There s wid mitechondril swelling. N, indicates nucleus; M, mitochondria; D, Desce- 
me's merbrene (»riginalmagnification, x 2,500). 
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only in that it had a water-immersion 
objective lens of relatively ong working- 
distance (approximately 9 mm). The cornea 


was kept in M-K medium with its endothe- - 


lial side up in a storage container that had 
a cover with a clear plastic well; this 


container allowed viewing of the endothe” 


lium from outside the container by dipping 
the modified objective lens into the water- 


" 
~ * 
> < 
An 


filled well. The cornea! storage container - 


was surrounded by coils filled with anti- — 


freeze that was pumped from the portable — 


refrigeration and heating unit. Both the — x 
coils and storage container were sur- - >t 


rounded by an insulated chamber (top not _ 


shown). It was found that the specular - 
microscope could be lowered into place — : 


Ser 
> 
C 


without shifting the field of observation. 


Within the corneal storage container (Fig z 


2) there was a thermocouple probe that was 
connected to a chart recorder to document - 
continuously the temperature of the M-K- 
medium. 

Six adult albino rabbits were studied 
using the following technique: The rabbit 
was killed with an intravenous overdose of 
pentobarbital sodium. The 7orneoscleral 


button was immediately removed from one — 


of the eyes and transferred t» the corneal 
storage container that was fibed with M-K 
medium. The temperature of the M-K 
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medium was then lowered anc kept contin- Sá 


uously at 4 °C. Photographs of the endothe- 
lium were taken twice a day ^or five days, 
and then the temperature in the M-K 
medium was raised to 34 °C in three to four 
hours, with photographs taker after every 
three to four degrees of warming. The 
corneoscleral button from the second eye 
was removed and placed in a second stor- 
age container with M-K mediam and kept 
in a refrigerator at 4 °C. This button was 
not photographed and was not warmed at 
the end of the observation period. 

The corneal buttons were then removed 


‘from the containers and fixed in cold 3% 


glutaraldehyde in 0.1N phosphate buffer 
(pH, 7.24) for two hours. The buttons were 
bisected, and one portion was submitted 
for scanning electron microscopy and one 
was submitted for transmission electron 
microscopy. The portion su omitted for 
transmission electron microscopy was cut 
into small pieces and further fixed over- 
night at 4 °C. It was rinsed with 0.1N 
phosphate buffer and postfixed with 1% 
osmium tetroxide and 0.1N phosphate. 
Dehydration was carried out through a 
graded series of ethanols te propylene 
oxide, followed by a gradual exchange of 
epoxy resin for propylene oxide. Sections 
at 1 » were examined, and thin sections (60 
to 70 nm) were examined witk an electron 
microscope. For scanning electron micros- 
copy, the specimens were fixec and rinsed 
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Fig 5.—Scanning electron micrograph of cornea seen in Fig 3 and 4 showing intact 
endothelial cells with normal mosaic pattern (original magnification, x 100). 


as described. Dehydration was carried out 
through a graded series of ethanols to 
absolute ethanol, followed by critical point 
drying. The specimens, on aluminum stubs, 
were coated with silver conducting paint 
and examined with a scanning electron 
microscope operating at 10 or 20 kV. 


RESULTS 


Six pairs of corneas were evaluated 
using the technique described. The 
appearance of the endothelium was 
similar in all six. Figure 3 presents 
typical photographs from one of the 
corneas. 

At the beginning of the experiment 
(Fig 3, A), shortly after placing the 
cornea in the storage container, there 
was a clear endothelial mosaic. The 
temperature usually dropped to +4 °C 
in the ensuing three to four hours. At 
the end of 68 hours (Fig 3, B), the 
mosaic was less distinct and there 
were black areas scattered within the 
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endothelial cells. The smallest changes 
were intracellular black dots, which 
were noted as early as 12 hours. 
Larger black areas encompassed 
whole cells. By 110 hours (Fig 3, C), 
more black areas had appeared, and 
the cell outlines had become poorly 
defined so that a complete mosaic 
could not be discerned. The cornea was 
then warmed to +34 °C in four hours, 
and the cell borders again became 
distinet and most of the black areas 
disappeared (Fig 3, D). 

Between Fig 3, A and B, the field of 
view was moved to include a central 
bright glistening area that remained 
constant and probably represented a 
small reflective particle lying on the 
surface of the endothelium. Other 
smaller intracellular glistening areas 
appeared during cooling or warming, 
but usually disappeared after a few 
seconds. The central bright area was 
present in Fig 3, B, C, and D, indicat- 


ing that the field of view did not ' 
change. Careful analysis of the photo- 
graphs shows that the same endothe- 
lial cells are present in Fig 3, B and D; 
thus, no cell loss occurred. 

Histopathologically, the corneas 
were normal, and we could find no 
notable difference between the right 
or left corneas, either on scanning or 
on transmission electron microscopy. 
Large sheets of cells appeared intact 
(Fig 4 and 5) with good connecting 
margins. An occasional small focus of 
disintegrating endothelial cells was 
seen at the periphery of the speci- 
men. 


COMMENT 


Many corneal banks are nov pre- 
serving corneas in M-K medium at 
4 °C. By using the modified specular 
microscope and corneal storage con- 
tainer, donor endothelium can be 
viewed and photographed without 
disturbing the tissue. The specular 
microscopic photographs shown here- 
in demonstrate changes that may be 
regarded as typical of rabbit corneal 
endothelium stored in M-K mecium. 
Figure 2 shows the changes in normal 
rabbit endothelium during storage in 
M-K medium at 4 °C and the effect of 
warming on the specular microscopic 
appearance. During storage, black 
areas appear in the cells, and the 
mosaic becomes less distinct. On 
warming, the black changes disap- 
pear, and the clarity of the mosaic 
improves markedly. These changes in 
the specular microscopic appearance 
of the endothelium late in the storage 
period may therefore not be indicative 
of permanent cell damage, since many 
of the changes that we observed 
disappeared after rewarming. 
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or Formation and Intraocular Pressure 


ported that the resistance to agiro 





humor pub was actually in- 
ereased. Sayegh et al' ascribed the 
lowering of IOP to a decrease in 
ophthalmic artery pressure secondary 
to a fall in systemic blood pressure. 
Bill and Heilmann‘ reported a direct 
vasoconstrictor action in the eye with 
an inerease in resistance to aqueous 
humor outflow and no significant 
effect on aqueous humor production. 
From the foregoing, it is apparent 


- that the direct actions of clonidine on 


the eye are difficult to discriminate 
due to the concomitant systemic blood 
pressure fall. Because of this, we stud- 
ied the action of clonidine in the 
enucleated, arterially perfused cat 
eye. In this experimental procedyre 
the arterial perfusate pressure head is 


maintained constant, and no central | 
mechanisms exist that can reflexly: 


alter the IOP. 
METHODS 


Young adult cats of either sex were used 
in this study. The animals were anesthe- 
tized with pentobarbital sodium (30 mg/ 


m kg, administered. intraperitoneally). Hep- 








00 ) units) was administered 


by ca: ne. ‘and five minutes later 





rdiac pu 1c 


-— the animal was killed by an overdose of the 





agent. The eyes were immedi- 

icleated deep within the orbit and 

placed ii in oxygenated perfusate media. 
ane peer for the arterial perfusion 


acetylcholine chloride, 0.1 g/ml, 


. tions of drugs are expressed as salts. 





























of an iris-ciliary. body se 
whole eye was | identical to: { 


artery and ophthalmic arte 
The perfusate solution utilized: 
basal medium maintained a: - te 
ture of 37 °C and at a pH of 7.4 
atmosphere of 95% oxygen aad 5% c 
dioxide. Arterial pe orfusate fow rate 
monitored with a different al pre 
type flowmeter. The IOP was. meas 
manometrically utilizing a pressure tran 
ducer. Rates of aqueous humor formati 1 
were determined by isotopic. decay. 0 
intracamerally administered. iodinated 
125 serum albumin. 2E 

Determinations of inhibitory actions i 
aqueous humor formation rates were m 
on eyes in which the rate of formation h 
been increased by the admiaistratio 








physostigmine, 10.0 pg/ml.” Concent? 


RESULTS 
lris-Ciliary Body Preparation - 


Clonidine hydrochloride, adminis- 
tered via the arterial perfusate in a... 
concentration of 0.1 ng/ml, always 
produced a vasoconstriction in. this . 
anterior segment preparation (Table . 
1). In some cases, vasoconstriction was ... 
observed with eoncentrations as dilute - 
as 1.0 ng/ml. A 

The neuronal blocking agent, guar 
ethidine sulfate, administered in 
intra-arterial concentratien of. 1 
ug/ml, produced, by its own action, 
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Guanethidine 
Guanethidine + clonidine$ 


*Second perfusion. 


Control 


Ere]. 608.76 + 19.22 


Hexameth- 
onium + 21.49 


Tolazoline + 25.27 


*Values are means + SE. 


§Not statistically significant. 


Acetylcholine + physostigmine 


Acetylcholine + physostigmine + 
clonidinet 


“Values are means + SE of five eyes. 


*Values are means + SE of six preparations. 


567.49 + 22.35t 


670.43 + 24.071 + 23.94§ 
542.44 + 29.511 + 21.641 





640.13 + 8.04 
621.80 + 6.751 
584.89 + 7.381 





{Statistically significant (P — .01) from above value. 
§Clonidine hydrochloride, 0.1 ug/ml; guanethidine sulfate, 10.0 ug / ml. 


Arterial Flow Rate, ¿l/min 
96 
e aaa 


Clonidine 
+ Drug; 


565.82 + 21.44§ 


Inhi- 
bition 


0.00 


Clonidine 


0.00 
98.91 





fClonidine hydrochloride, 0.1 ug/ml; drug, 10.0 ug / ml. 
Statistically significant (P < .01) from previous value. 


Table 3.—Action of Clonidine on Aqueous Humor Dynamics* 
i : | - ` Aqueous Humor 
“ay Production, „l/min IOP, mm Hg 
Control 9.23 + 2.01 13.56 + 1.50 


33.81 + 3.837 
22.06 + 3.411 


29.49 + 5.16} 
24.36 + 6.28} 





TStatistically significant (P < .01) from above value. 
Acetylcholine, 0.1 ug/ml; physostigmine, 10.0 ug/ml; clonidine hydrochloride, 0.1 pg / ml. 


statistically significant decrease in 
perfusate flow. The subsequent ad- 
ministration of clonidine produced a 
further decrease in arterial perfusate 
flow that was greater than that 
obtained with clonidine alone, 36.91 vs 
24.60 l/min (Table 1). The neuronal 
blocking agent, bretylium tosylate, 
amd the ganglionie blocking agent, 
hexamethonium chloride, each in an 
intra-arterial concentration of 10.0 
pg/ml did not influence the vasocon- 
strictor response of clonidine (Table 
2) Tolazoline hydrochloride, an 
a-adrenergic blocking agent, adminis- 
tered in the arterial perfusate solution 
in a concentration of 10.0 ug/ml 
completely abolished the vasoconstric- 
tive action of clonidine (Table 2). 

A series of experiments was per- 
formed to determine if clonidine had 
any inhibitory effects on the vasocon- 
striction produced by acetylcholine 
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plus physostigmine. As may be seen 
in the Figure, the vasoconstriction of 
the blood vessels in the eye produced 
by acetyleholine plus physostigmine 
was uninfluenced by clonidine. 


Whole Eye Preparation 


Values of aqueous humor produc- 
tion in the enucleated, arterially 
perfused eye were similar to those 
previously reported.'* The intra-arter- 
ial administration of clonidine, after 
aqueous humor production had been 
accelerated by acetylcholine plus phy- 
sostigmine, produced a statistically 
significant decline in the aqueous 
humor inflow rate and IOP (Table 3). 
Although IOPs were measured in 
these experiments, calculations of 
resistance to aqueous humor outflow 
were not made since the values for 
episcleral venous pressure had. 
been determined. b 
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Arterial Flow Rate, l/min 
o! 
N 
n 


Control 

Control 

Clonidine 

Acetylcholine + 
Physostigmine 


cetylcholine + 
hysostigmine 


Clonidine + 


A 
P 


Effect of clonidine on vasoconstrictor 
action of acetylcholine plus physcstig- 
mine. Arterial perfusate flow rate in iris- 
ciliary body preparations of seven cat eyes 
is noted on ordinate. Acetylcholine plus 
physostigmine produced statistically sig- 
nificant (P — .001) decrease in arterial 
perfusate flow rate. Intra-arterial adminis- 
tration of clonidine also produced statisti- 
cally significant (P — .01) vasoconstriction 
that obviously did not influence vasocon- 
striction induced by acetylcholine plus 
physostigmine. Vasoconstrictive action 
values are means + SE. 


COMMENT 


Our findings that clonidine pro- 
duces vasoconstriction in the anterior 
segment of the eye are in agreement 
with the results reported by Bill and 
Heilmann.’ The mechanism for the 
vasoconstrictor response appears to be 
due to an agonistic action directly on 
a-adrenergic receptors. Clonidine vas- 
oconstriction was blocked by the 
a-adrenergic blocking agent, tolazol- 
ine, but not by the neuronal blocking 
agents, guanethidine or bretylium. 
Hexamethonium has been reported to 
block the vasoconstriction of a num ber 
of pharmacologic agents on the eye 
that act on an intraocular neurogenic 
Synapse.'''* However, in the present 
study, hexamethonium was incapable 
of blocking the vasoconstrictive aetion 
of clonidine, which further supports ^ 
an effect by donidine directly on 
a-adrenergic receptors. Guanethidine 
not only did mot block the vascular 
action of clonidine but potentiated ‘it. 
This»observation is similar to those 

rted for norepinephrine,’ which 
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: iiti rep orted here, 
found to decrease the 
humor production and 
wiously re orted'^ 16 


i pee afferent. and 
vessels of the. ciliary 


| Eun pou aqueous 
-while constriction 
vessels decreases 







| vasoconstriction of effer- 
ess EDO vessels. The 





Bine administra- 
ely, clonidine decreased 
aqueous humor production by a vaso- 
constrictor action on afferent ciliary 


process blood vessels as observed in | 


the iris-ciliary body preparation. This 
direet mechanism of action has been 
previously proposed for the ocular 
hypotensive action of both phenyleph- 
rine and dopamine." 

Although a central mechanism of 
clonidine action very probably exists 
in humans and animals that results in 
a lowering of blood pressure and a 
parallel decline in IOP, we have 
demonstrated here, under the condi- 
tions of our experiments, that clonid- 
ine also has a direct effect on the eye 
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* An experimental model of staphylo- 
coccal keratitis in guinea pigs was 
evised that is suitable for quantitative 
aluation of therapy. The growth curve in 
the cornea of a virulent strain of Staphylo- 
cus aureus was determined. The or- 
.ganism multiplied rapidly, reached a peak 
in about 12 hours, and began to decline in 
iumbers after three days. infections were 
relatively resistant to therapy begun 24 
hours after infection was established. 
‘raatment started earlier when fewer 
-bacteria were present was more effective 
|. than treatment begun later. Treatment 
begun at the time of infection, which 
might be considered prophylaxis, was 
highly effective. When treatment was 
begun eight hours after infection, tobra- 


i us mycin sulfate and gentamicin sulfate 






solutions administered topically in doses 
-of 20 mg/ml were more effective than 
^ topical bacitracin, erythromycin, clinda- 
~ mycin phosphate, or a solution containing 
polymyxin B sulfate, neomycin sulfate, 
amd gramicidin. Bacitracin and erythromy- 
ein ointments were ineffective. 
=. (Arch Ophthalmol 96:2114-2116, 1978) 















taphylococcus aureus is one of the 
A2 most important causes of bacteri- 
al keratitis in humans.’ Kupferman 
and Leibowitz recently described an 
experimental model of staphylococcal 





antitative evaluation of therapy.’ 
model is similar to one we devel- 
ed independently in guinea pigs for 
t dies on Pseudomonas keratitis.*" 
2 purpose of this article is to pre- 





i als. of staphylococcal keratitis in 
guinea pigs. 


pied for publication Feb 22, 1978. 
m the Departments of Pediatries (Drs 
and Sarff) and Ophthalmology (Dr 
), Medical College of. Wisconsin, Milwau- 
pe s Hospital, and the Cornea-External 
^. Disease Unit, The Eye Institute, Milwaukee. 
Reprint requests to Pediatric Infectious Dis- 


E eases, Milwaukee Children's Hospital, 1700 W - 


‘Wisconsin Ave, PO Box 1997, Hes Wi 
58201 (Dy Davis}. | : 


atitis in rabbits that is suitable for 
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taphylocoecal Keratitis 


Experimental Model in Guinea Pigs 


Starkey D. Davis, MD; Larrie D. Sarff, MD; Robert A. Hyndiuk, MD 


MATERIALS AND METHODS 


The strain of S aureus was originally 
isolated from a human eorneal ulcer. It was 
maintained in the laboratory with routine 
bacteriologic methods on Mueller-Hinton 
agar and was susceptible by agar diffusion 
tests in vitro to all’ antibiotics used in 
therapy trials. To inoculate the animals, 
the organism was grown overnight in 
Mueller-Hinton broth and diluted to the 
desired density in broth. Male Hartley- 
strain guinea pigs thet weighed approxi- 
mately 300 to 350. g were injected intracor- 
neally as described previously.** Animals 
were injected intracarneally with about 
1,000 viable organisms in 20 ul. Numbers of 
viable bacteria in the cornea were deter- 
mined by quantitative subculture.’ 

Cefamandole nafate and tobramycin 
sulfate were obtained from the manufac- 
turer as powders and were dissolved in 
sterile water. The tobramycin sulfate solu- 
tion was adjusted to 400 mg/ml. All other 
antibiotics were in formulations for clinical 
use and were purchased through the hospi- 
tal pharmacy. Penicillin G sodium, methi- 
cillin sodium, nafcillin sodium, and bacitra- 
cin were obtained as powders and dissolved 
in sterile water. A 150 mg/ml solution of 
clindamycin phosphate was diluted to 50 
mg/ml with sterile 6.15M sodium chloride. 
Where indicated, 40 mg/ml sterile solu- 


tions of gentamicin sulfate and tobramycin 


for parenteral administration were ad- 


 justed to 20 mg/ml with sterile 0.15M 


sodium chloride. Bacitracin ophthalmic 
ointment contained 500 units/g. Erythro- 
mycin ophthalmic eintment contained 5 
mg/g. Erythromycin gluceptate was dis- 


_ Solved in sterile water and adjusted to 50 
j . mg/ml An ophthalmic solution containing 
results of antibiotic thera apy -` polymyxin B sulfate, 5,000 units/ml, neo- 


. mycin sulfate, 2.5 n 


ig/ml, and gramicidin, 
0.025 mg/ml, was used undiluted. Dosages 
for intramuscular use of antibiotics in 
guinea pigs were derived from pharmaco- 
kinetic studies 
tions). 

The methods ef statistical analysis have 
been previously presented. Results are 
expressed as means and SDs of numbers of 
viable bacteria in the cornea in common 








logarithms (base 10) The antilog of the 
arithmetie mear of rumbers expressed in 


(unpublished observa- 





common logarithms is the geometric mean. 


This method of calculation dampens the : 


effect of single, extreme values. 
RESULTS 


To determine the growth curve of 
this strain of S aureus in the cornea, 
guinea pigs were infected intracor- 
neally in both eyes with abouf 1,000 
viable bacteria. Two animals were 
killed at intervals, and the numbers of 


viable bacteria in the corneas were 
. determined by quantitative subcul- 
ture (Table 1). The organisms multi- 
plied rapidly, reaching a peak in about 


12 hours that was sustained for three 
days. Then organisms began to 
decrease gradually. The mean ger.era- 
tion time during the fastest period of 
growth of the organism was approxi- 
mately 30 minutes. 

Topieal therapy for 24 hours with 
three antibioties was evaluated (Table 
2). Groups of animals were infected 
intraeorneally, and topical therapy 
was begun 24 hours after infection 
and was continued for 24 hours. Topi- 
cal therapy with nafcillin or with peni- 
cillin G was not effective. Topical 
therapy with tobramycin sulfate, 400 
mg/ml, significantly reduced the 
numbers of bacteria in the cornea. 
Removing the corneal epithelium did 
not significantly enhance the efficacy 


of therapy. No therapy was hghly | 


efficacious. : 
In the next trial a Saree duration 
of therapy was evaluated (Table 3). 
Topical therapy was begun 24 hours 
48 hours. In this trial, oniy taa 
therapy with gentamicin sulfate, 40 
mg/ml, or with the combinatien of 
polymyxin B, neomycin, and grami- 
cidin resulted in ignit cantly de- a 
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Table 2.—Topical Therapy for 
24 Hours of Experimental Staphylococcal Keratitis* 


Mean {+ SD) 
No. of Corneal 
Colonies; 


Mean (+SD) 
N». of Cornea Coleniest | _ Treatment 


hloride, corneal epithelium removed 


ium, 
Nafcillin sodium, 250 mg/mi, corneal epithelium re- 
moved 
Penicillin G sodium, 250,000 units / ml 
Penicillin G sodium, 250,000 units/ mi, corneal Senne Roe | 
lium removed . 6.65 sarj © 
Tobramycin sulfate, 400 mg/mi | — 591 *044^ n 
Tobramycin sulfate, 400 mg/ml, corneal epithelium re- aie E 
moved 5.42 + 0. 60 m 


6.75 & £0. a> | ; 


6. 68 + + 0.68 2 
5.34 + 0.78 . 
5.33 + 1 82 = 
4.567 + 1. 06 


1.99 + 1.06 | 
"Therapy was begun 24 hours after oe two drops were given avery 30 f 


e cied intracomeally at 0 tThe values shown are the means + SD of six counts. 


Table 3.—Topical Therapy for 
48 Hours of Experimental Staphylococcal Keratitis* 


Mean C Sb) A 
No. of Corneal 
Coloniest - 
741 £047 
Penicillin G sodium, 250,000 units/ml 6.93 + 0.52 
Methicillin sodium, 500 mg/ml 7.19 + 0.38 
Nafcillin sodium, 250 mg/mi 7.07 + 0.50 
Bacitracin, 10,000 units/mi . 6.55 + 0.75 ' 
Erythromycin gluceptate, 50 mg/ml 6.60 + 0.46 J 
Gentamicin sulfate, 40 mg/ml | 5.33 + 0.52 © Ja 
Polymyxin B-neomycin-gramicidin ophthalmic solution. 5.13 « 1 02 j 


*Corneal epithelium was removed at the beginning of therapy and again 24 hours later. Tre 
was begun 24 hours after infection; two drops were given every 30 minutes, 
+The values shown are the means + SD of six counts. 


Table 4.—Effect of Delayed Therapy on. 
Efficacy of Treatment of Experimental Staphylococcal mereuta”: 


Duration 


Time of isp cea 


Therapy Therapy, 
Begun, hr NM 


Treatment 


0.15M sodium chloride 
Nafcillin sodium, 250 mg/ml 


No. of Corneai 
-` Coloniest 


652+030@) 
.No growth (Se E < 00 | 


Nafcillin sodium, 250 mg/ml, No growth (& 


epithelium removed 
Nafcillin sodium, 250 mg/ml 4.89 + 
Natcillin sodium, 250 mg/ml, 

epithelium removed 
Nafcillin sodium, 250 mg/ml 
Nafcillin sodium, 250 mg/ml, 

epithelium removed 
Nafcillin sodium, 250 mg/ml 
Nafcillin sodium, 250 mg/ml, 
epithelium removed 


* 0.62 (& 305. 
2.88 + 0.98 (6) j ces 


BT fo ointment 
: i dec ETE 
1.04 (&) 


- 0.68 (6) 
- 0.58 e& 


*Animals were infected intracorneaily at 0 hour, and topical therapy, two drops every 30. m | 
was begun after various intervals. All animals were killed 24 hours after infection. ^ 
tNumbers in parentheses indicate number of colony counts. 


pig is a useful, practical mod 
quantitative evaluation of ther 

in experimental Pseudomenas k 
tis, therapy was more effective - 
it was begun early when. fewe b 
ria were present. In several ; 
removal of the corneal. epi 
significantly enhanced the ff 


antibiotics were tobramycin or gen- 
tamiein solutions of 20 mg/ml and 


polymyxin B-neathycin-gramicidin S0- 
lution. — 


COMMENT 


^ These studies demonstrate that 


ie ointment tu | 
experimental keratitis in the guinea 


tost- effective 


















Treatment 
0.15M sodium chloride, topica! 


:3 M thelium removed 













60 min 






min | 
Bacitracin, 10,000 units/m! topically 










tium removed 


sodium, 25 mg/kg, in ipsilateral aye 











kg subconjunctivally, in contralateral eye 
















thelium removed 


Table 5.—Early 16-Hour Therapy of 
Experimental Staphylococcal Keratitis* 





Bacitracin ointment, 500 units /g topically, corneal epi- 
< Cetamandole nafate, 30 mg/kg intramuscularly every 


Nafcillin sodium, 25 mg/kg intramuscularly every 90 


Bacitracin, 10,000 units /ml topically, corneal epithe- 


Bacitracin, 10,000 units/ml topically, corneal epithe- L Gnd 
lium removed, & 1 subconjunctival dose ot nafcillin 


Bacitracin, 10,000 units/ml topically. corneal epithe- 


lium removed, & 1 dose of nafciliin sodium, 25 mg/ 


Tobramycin sulfate, 20 mg/m! topically, corneal epi- 













Mean (+ SD? 
No. of Corneal 
Colonies? 
8.07 + 0.07 | 


.1 
7.43 + 0.44 — 
5.96 + 0.29 


6.23 + 0.74 
6.68 + 0.58 


6.25 + 0.51 


6.12 + 0.24 





< 005 


6.13 + 0.30 


4.86 + 057 






5 l *Therapy was begun eight hours after infection. Topical therapy with solutions was given two drops 
every 30 minutes, and the ointment was applied every two hours. The subconjunctival injection was 


a given at the start of therapy. Treatment was continued for 16 hours. 


. +The values shown are the means = SD of six counts. 











Table 6.—Early 40 



















0.15M sodium chloride 
Erythromycin ophthalmic ointment 
Bacitracin, 10,000 units/ml 

Clindamycin phosphate, 50 mg/m 













Gentamicin sulfate, 20 mg/m! 
"Tobramycin sulfate, 20 mg/ml 


| *Therapy was begun eight hours atter infection. Solutions were applied as two drops every 30 
minutes. Ointment was applied every two hours. 
oo TThe values shown are the means = SD of six counts. 


















topical therapy. In general, topical 
“therapy with bacitracin, erythromy- 
- ein, or clindamycin in the concentra- 
‘tions used was less effective than 
ypical therapy with tobramycin or 
gentamicin. Ointments were less ef- 
tive than solutions. Topical therapy 
with high concentrations of antibiotic 
„was more effective than intramuscu- 
lar therapy. In one trial, subconjuncti- 
val injection of-nafeillin was ineffec- 
tive. — 
A limited study such as this cannot 
pe to answer all the important ques- 
jns about optimal chemotherapy of 
erimental staphylococcal keratitis. 
ver, the results are compatible 


liat we regard as a fundamen- 
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-Hour Topical Therapy of Experimental Staphylococcal 


Keratitis* 


Polymyxin B-neomycin-gramicidin ophthalmic solution 
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Mean (= SD) 
No. of Corneal 
Colonies? 
6.06 + 0.53 
572+ 047 
454 + 0.51 
3.86 + 1.12 
3.40 + 0.93 
2.32 + 1.24 ! 
229 + 0.77? 


regimen is one that achieves the high- 
est concentration cf the most potent 
antibiotic at the site of infection as 
early in the course of infection as 
possible.’ | 

Ophthalmological research in ani- 
mals has been done almost exclusively 
in rabbits. Guinea pigs have several 


advantages as experimental animals. 
-They are smaller, are easier to handle, 
do not bite or scratch, and eat less. It 


is not known whether results obtained 
in studies of keratitis in the two 
species will differ and. whether one 
will prove to be a better model for 
human keratitis. It is possible that one 
species may be better for certain 
types of studies and the other may be 
better for others. It is difficult to 
compare our results in guinea pigs to 
those in rabbits because of differ 






à us . P " "s oe 
in experimental design, methodology., ^ 
and analysis of data." ME 


Therapy begun soon after the infe ° 
tion was more effective than therapy 
begun later in the experimental 
staphylocoecal keratitis, as shown ^7m* 
here, and in experi mental Pseudomon- Y 
as keratitis* Two factors may contrib- l 
ute, in part, to the greater efficacy of 
early therapy. The number of bacteria 
to be eradicated has a powerful effect 
on efficacy of antibiotics in vitro and. 
apparently in vivo." In addition, bacte- 
ria that are rapidly multiplying are ' 
more susceptible to the action of peni- 7 
cillin? Early therapy may be more 





effective because there are fawer E 
bacteria and those present are divid- 


This investigation was supported in part by US 
Public Health Service grant EY01665, by grant 
I-P30-EY01931 from the Eye Center and by 
grants from Eli Lilly and Company, Indianapolis, 
Wyeth Laboratories, Philadelphia, and Research 
to Prevent Blindness. 

Germaine Pautzke gave expert technical assis- 
tanee, and Dr Sarff did the statistical analysis. 


Nonproprietary Names and « 
Trademarks of Drugs 


Gentamicin sulfate- Garamycin. 
Tobramycin sulfate—Nebcin. 
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on in Alkali-Burned Corne 1S 
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burn, the clinician is faced with the 
possibility of enhancing corneal ulcer- 
ation with steroid therapy.** In view 
of the potential benefit Of topieal 
steroids, the present study was under- 
taken to determine if there is a clini- 
cally appropriate period during which 
Steroids can be used in the manage- 
ment of alkali burns without risking 
unacceptable complications. 


MATERIALS AND METHODS 
Treatment With Topical 
Corticosteroids in Animals 


Bilateral central alkali burns were pro- 
duced in anesthetized albino rabbits by 
placing a filter paper disc (7 mm in diame- 
ter) that had been wetted with 2N sodium 
hydroxide on the cornea for two minutes. 
After burning, the corneas were rinsed 
briefly with 0.9% sodium chloride solution, 
and erythromycin ointment was instilled in 
the lower cul-de-sac. The animals were 
placed into one of four experimental 

Group 1 consisted of 18 animals. One eye 
was treated with one drop (0.05 ml) of 0.1% 
dexamethasone sodium (Decadron) phos- 
phate every hour, 12 times per day followed 
by one application of a mixture of neomy- 


cin sulfate and dexamethasone sodium 


phosphate (Neodecadron) after the last 
drop of steroid. The other eye was treated 
with normal saline solution 12 times per 
day and one application of a mixture of 


` -neomycin sulfate, polymyxin B sulfate, and 


tracin zine (Neosporin Ointment) fol- 
lowing the last saline drop. The drug treat- 
ment was started on the day after the burn 
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and continued for 21 days. Th 
receiving the drug were distributes 
in half of the group, the right eye 
the steroid, and in half »f the grou 
eye received the steroid treatment. Eq al 
numbers of left and right eyes received. 
steroid also in groups £, 3, and 4. s 
Group 2 consisted ef 24. animals 
were treated in a manner similar to at 
group 1 animals for the frst six da 
following the burn. Then except 
neomycin ointment administered to bo 
eyes each day, all other topieal medication 
was discontinued. Twenty-one days af 
the alkali burn, the animals were sé ed 
according to the number amd severity of - 
the ulcers. i = 
Group 3 consisted ef 18 animals th 
were treated exactly like group 1 anit 
except that the drops were started on ti 
sixth day after the alkali burn and contin- 
ued for 15 days (until tke 21st day after the 
burn). P 
Group 4 consisted ef 15 animals that 
received topical med:cation during. tk 
fourth and fifth weeks after the production 
of the alkali corneal barn. The treat ent 
schedule was as follows: one eye (left and 
right eyes were assignéd zs in group 1) 
received 0.1% dexamethasone sodium phos- 
phate five times a day followed by N 
cadron. The other eye ~eceived saline solu- 
tion five times a day followed by Neospori 
Ointment. | 
During the period of observation 
days for groups 1, 2, and 3, and 14 da¥ 
group 4), the animals were exam e 
slit lamp two or three times per 4e 
the same observer, wao was maw: 
which eye was receiving th: steroid 


" "v 





Treatment Schedula 


2N Sodium Hydroxide 
Corneal Burn 


1.—Four experimental treatment groupe. Group 1 | consisted of 18 animals that 
ived treatment for 21 days following central corneal burn. Group 2 consisted of 24 
imals that received treatment during first six days. Group 3 consisted of 18 animals 


sated from day 6 to day 21. Group 4 consisted of 15 animals that received treatment 


ring weeks 4 and 5 after alkali burn. 


Table 1.—Treatment Days 1 to 21 (Group 1) 


No. of Eyes Receiving Treatment (N = 18) 
~ Occurrence — 


^ ef Condition Significance* 


Steroids Saline Solution 


zu Day of onset 4-15 (average, 9.6) 


Severe ulcers 


; - “The McNemar test for significance, | where P < 05 is SIGnIIE Rn was used; NS indicates not 






Table 2.— Treatment Days 1106 (Group 2) 


: No. ot Eyes Receiving Treatment (N z 24) 
of Condition Steroids. 


Saline Solution Significance* 


" Da of onset 6-21 (average, 11.7) 


: Severe ulcers 


6-20 (average, 10) .— J 


n2 - *The McNemar test for significance, where P < .05 is signif ificant, was sed: NS indicates not 
r significant 








Table 3.—Treatment Days 6 to 21 (Group 3) 






i No. of Eyes Receiving Treatment (N = 18) 
. ei Condition 






Steroids 














Significance* 





Saline Solution 


Table 4.—Treatment Days 21 to 36 (Group 4) 


No. of Eyes Receiving Treatment (N = 15) 
qM X 





Status of Condition Steroids Saline Solution Significa neet 
langed or improved 13 11 N S 
2 4 NS — 









ET 


: *The Mc jo mar t 
: à est f 
E. signifi Ada ot. Significance, 


where P < .05 is significant, was used; NS indicates 
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groups 1, 2, and 8, the ulcers were graded as . 


"mild" if a quarter to a half of the stroma. 


was involved, "moderate" if two thirds ef 
the stroma was involved, and "severe" if 
descemetocele or perforation was present, 
The day the ulcer first appeared was also 
noted. In group 4 animals, the progression 





or "Resolutiori of the ulcer was studied 


during the 14 days of observation. 


Effects of Steroids on 
Collagenase Activity In Vitro 


Corneal eollagenase was obtained id the 
following manner: Corneal ulceration was 
produeed in albino rabbits by burning the 
corneas for two minutes with filter paper 
dises (7 mm in diameter) that had been 
wetted with 4N sodium hydroxide. Four- 
teen days later, the corneas were taken for 
organ culture. To randomize the tissue, 
each eornea was divided into the nuntber of 


sectors equivalent to the number of eulture 
dishes to be used in the experiment. One 
;Seetor per cornea was then delivered to 
each eulture dish. Each sector was mineed 


into pieces of about 1 sq mm. Culture 
conditions were as described previously,’ 
and steroids were added to cultures when 
appropriate (see following). Culture fluid 
was harvested daily and frozen at —20 °C 
until used for assay. 

Collagenase assays were performed in a 


capillary gel system, which used a "heat 


gel" of undenatured collagen to discrimi- 
nate collagenase activity from nonspecific 
prousse activity." 


Effect of Steroids on Collagenase 
Activity in a Cell-Free System 


The effects of steroids on collagenase 
activity in a cell-free system were deter- 
mined by. ineubating steroid in the “gel 
system". with culture media harvested 
from ulerating corneas. Hydrocortisone 
phosphate (HP) at final concentrations of 
10-°M, 10^M, and 10-*M and dexametha- 
sone at 10°M and 10-*M were added te the 
gel component, enzyme component, or to 
both the gel and enzyme components. The 


rate of co ollagen lysis was then compared. f 


with that of an enzyme-gel system ir the 
absence of steroids. 





Effect of Steroids on a 











“jn Organ | Culture 


stewie were 2 added direct tly to » cultures, 
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added to either gel sal oll 
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Collagenase Activity 










Steroids 





ai. and a - significant 
he severity of the ulcera- 
wn by the MeN emar test 


Lysis, mm/hr 







Days 


Hydroxyproline Solubilization 








300 
250 


200 


Stergids 







Hydroxyproline, ug/ml 












Fig 3.—When 10-*M hydrocortisone. phosphate was added to cultures of ulcer 
corneas, there was no notable effect on collagenase activity as measured by millimet 
of collagen lysis per hour or hydroxyproline solubilization. Protein synthesis, 
measured by. tritium leucine incorporation, was either unaffected or possibly somewhat 


suppressed. Lines with solid circles, control: lines with unfilled circles, 10-*M hydroegie 
usone, cpm, counts per minute. 





genase, no visible lysis of the gel not hoaa in ardeo ated c 
oecurred. | tures. We obtained | similar ‘res 
Organ Culture,— Figure 3depictsthe ^ using 10-*M and 10M HP and 1^ 
effect of adding 10°M HP to the dexamethasone. At 10°M, dex 
culture media. The collagenase activi- ^ asone either had no e 
ty, as measured both by collagen lysis ^ depressed collagenase activ 
and hydroxyproline solubilization, was case was augmentation of foliage 






























activity by steroids observed. Protein 
‘synthesis, as measured by tritium 
leucine incorporation into protein se- 
-ereted into the media, was either 
-unaffected or actually somewhat in- 
ibited by the steroids at the concen- 
trations tested. 


COMMENT 


on the cornea is the death of. the 
ellular components, complications, 
uch as corneal ulcers, descemetoceles, 


Pa c 


d.perforations do not typically 
ppear until two to three weeks after 
he burn. It is during this period that 
collagenolytic systems? become active, 
nd one can see the destruction of 
collagen fibrils histologically. It is also 
during this period that fibroblasts, 
presumably derived from surrounding 
keratocytes, repopulate the acellular 
burned area.” Our data show that 
topical corticosteroids administered 
during the second and third weeks 
. after an alkali burn are harmful to the 
corneal integrity. 
` The question arises as to the nature 
of the mechanism(s) by which steroids 
are deleterious to the cornea. Brown 
and colleagues* have reported that 
.. both hydrocortisone and dexametha- 
Sone augment collagenase activity 
when incubated with cell-free, crude 
. enzyme preparations; Hook and co- 
_ workers also have reported that 










such activity when added to cultures 
~~ of corneal fibroblasts.” 
..^. We have examined the effects of 
_ corticosteroids on collagenase activity 
`- in culture media of actively ulcerating 
rabbit corneas with marked stromal 
- degradation. We have also examined 
the possibility, as claimed, that direct 
neubation of steroid with cell-free 
collagenase preparations noticeably 
increases the specific activity of the 
enzyme. In our* experience, cortico- 
steroids do not enhance collagenase 
activity either in organ cultures of 
eerating rabbit corneas or in cell- 
$e enzyme preparations. On ocea- 
~A, 10° M dexamethasone appeared 
to agy ally diminish collagenase activ- 
. | KY rëątive to that in control cultures. 
E Furthermore, steroid treatment of 
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While the immediate effect of alkali | ; 
<- for the discrepancy between our data 
and those of Brown et al; However, 


steroids can cause the appearance of 


halmoi-Vol 96, Nov 1978 


cultures does not enhance the solubili- 
zation of collagen. 

Failure to observe augmentation of 
collagenase activity in media from 
steroid-treated cultures is not thought 


to be due to generalized toxicity of the- 


steroid, since incorporation into pro- 
tein in the presence of steroid is not 
greatly diminished relative to control. 
We are not able, at present, to account 


Koob and colleagues'? have reported 


that hydrocortisone (10-*M) and dexa- 
methasone (10-*M) substantially ine 
hibit the appearance of collagenase 


activity in eultures of human skin. 

If collagenase activity is not direct- 
ly augmented by corticosteroids, how 
then can one explain their adverse 
effect on the cornea? Although our 
data do not permit a definitive answer 
to this question, it is possible that 
steroids enhance ulceration by sup- 
pressing the reparative aspects of 
wound healing that occur during the 
second and third weeks after an alkali 
burn. That steroids inhibit various 
aspects of wound healing is well 
known’; and perhaps the somewhat 
diminished tritium leucine incorpora- 
tion in the presence of corticosteroid 
in culture (Fig 3) reflects that fact. 

Furthermore, Francois and Feher" 
have shown that topical steroids 
retard the fibroblastic repopulation of 
the acellular stroma. Such retardation 
would be expected to reduce the 
synthesis of new collagen in the 
burned region. In this view, a greater 
suppression of such synthetic pro- 
cesses than of collagenolytie activity 
during a critical period of two to three 


weeks after the burn would result ín 


enhancement of the severity of the 
corneal ulceration. After that period 
(three to five weeks postburn), fibro- 
blastic repopulation of the stroma has 


occurred, stromal matrix materials 


have probably been secreted, and 
steroid treatment is less harmful. 

What then is the potential of 
steroids in the therapy of alkali 
corneal burns? We have shown that 
steroids ean be used safely during the 
first week and after the burn has 
stabilized without inereasing the fre- 









. tion. Hopefully, 


Steroids and 


quency and severity of corneal ulcera- 


steroids during the immediate posf. 
burn period will lessen the intraocular 
sequelae that result from the burn and 
will improve the chances for useful 


vision. 


This work was supported in part by research 
grant EY.-01246, training grant EY-00043, and 


research fellowship award EY-02596 from the 


National Eye Institute; by Biomedical Research 
support grant RR05527, and Eye Research Core 
Services support grant P30 EY-01784 from.the 
National Institutes of Health; and in part by the 
Massachusetts Lions Eye Research Fund Inc. 

The statistical analysis of the data was 
performed by Herbert Kayne, PhD, Boston 
University School of Medicine. 

Dexamethasone sodium (Decadron) phosphate 
and dexamethasone were supplied by Merck, 
Sharp & Dohme, Division of Merck & Co Inc, 
West Point, Pa. 
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Harkness Eye institute, New York, Nov 16- 
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Problems in Pediatric Ophthalmology, Universi. 


ty of California, San Francisco, Nov 29- 
Dec 1. | 
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30-Dec 2. 


December 


Postgraduate Course, State University of New 
York, Syracuse, Dec 1-2. 
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Congress, Houston, Dec 2-6. 

Perspectives in Ophthalmology, Cleveland 
Clinic, Cleveland, Dec 7-8. 

- Aphakia Symposium, Cerromar Hotel, San Juan, 

Puerto Rico, Dec 26-Jan 1. 
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tha ferenc perversity of Michi- 
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. terey, Calif, May 20-25. 
sone 


American Association for Pediatric Ophthaimo- 
logy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. : 

onal Society. Clinical Electrophysiology 





-ot Vision, Friedrichroda, ‘German Democratic 


Republic, June 5-10. 

International Congress on Phacoemulsification 
and Cataract meron): Rio de Janeiro, 
June 27-29, 


September 
international Orthoptic Congres, Berne, Swit- 
zeriand, Sept 4-6. | 


November 


American Academy of Ophihamoiogy San . 
Francisco, Nov 5-9. 
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3 Sterile Sterile, Preserved 


Lens Lubricant Daily Cleaner Saline Solution 

Stevie sclution for in-the-eye A daily-use sterile solution that A premixed, buffered solution 

UuDscation and rewetting of soft helps remove mucus and de- for heat disinfection, rinsing, ` 

anc hard contact lenses. Avail- posits from lens surfaces to help and storage of soft contact 

able in 0.5 oz. bottles. keep them clean and clear. lenses. Available in 4 oz. and 
Supplied in 1.5 oz. bottles. 8 oz. bottles. 


Dre name to remember... That's Bausch & Lomb ... for a complete product line that 
orcvides added convenience to you and your soft contact lens patients. 


Now all Bausch & Lomb products are available in blue and green packages for easy 


'ecognition. It's easy for your patients to select just the right product that is now available 
cr use with their lenses. 


Three new items now supplied in Care Kits. Your newly fitted patients will be 
abs io start the new care and cleaning regimen with samples included in their Care Kits. 
Reo acement solutions for all patients can be obtained through you or atthe local pharmacy. 





intrecuctery Offer for New Care Products from Bausch & Lomb October 2—December 8, 1978 
E Regular Cost Promotional Cost Order Quantity 
| Promotional Minimum Minimum Stated in 
Prcuct ReorderNo. Allowance Order Qty. Cost Order Qty. Cost individual Units 
Saline Soiuticn 8 oz. 620103 1 FREE with 11 12 $13.44 12 $12.32 
Saline Solutier 4 oz. 620102  1FREE with 11 12 $ 9.60 12 $ 8.80 
oz 621002  1FREE with 11 12 $17.28 12 $15.84 
622001  1FREE with 11 12 $17.28 12 $15.84 
Cour dey 4 629002 81/396 off plus 1 $33.92 1 $29.09 
A&ssortment* | $2.00 display 
e allowance 5 
i Lens Camying Case 140307350. 1 FREE with 5 6 $19.50 6 $16.25 
Diwne-tag Init — 140375  1FREE with 11 1 $23.00/ 12 $253.00 
3 $276.00 
à per doz. 
Came KRI | 140384  1FREE with 11 1 $29.50/ 12 $324.50 
t $354.00 






per doz. 


‘Counter Ofpay Inchdes: 12—80z.Saline  4—40z. Saline —6—Daily Cleaner 6—Lens Lubricant 
- \ther Dr=motienal iters and advertising allowance available. Please contact your SOFLENS Division representative for details. Indicate 
uantityo* cere produc you wish to order and fill in name and address below. Please include account number. Send to Bausch & Lomb, 
.  SELEMS Divisizn, Der. 3304, 1400 N. Goodman Street, Rochester, NY 14602. 










Mme j" Account Number 








Say State, Zip 
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LE Vv inctillaft | ontrations— 2 o 
© Duer to daily instillations— In four available concen ard. 
areterrupted 24-hour control — tosatisfy individual patient Ee 
Pi- | requirements. ot om 


chronic simple glaucoma a Therapy with PHOSPHOLINE 
HC CN oc mts dis Coty toaphakia IODIDE should employ the lowest effec- 
M. ad tive concentration. yore die | cul 
EDU . | choice for initiation of therapy is the SO Ve 
DU 44 Misure intraocular pressure Ox rength—which probably hasno == 
r gks- wether they a e greater potential for side effectsthan — , WE 
pu OU. Je ordur ine critical ear. ilocarpine. | ES 
gi 4 Ad Mirsdur ug c . à o Starting with this lowest concen- 
PSIIUTS. tration permits smooth transition to 
FANN . strengths of 0.06%, 0.125%, or 0.25% 
a PI SSPHOLINE IODIDE 1S when required. 
i y " EY d E eratis of clinical Note: After reconstitution, PHOSPHOLINE 

SUCCESS OS longer -acting—Not more IODIDE remains stable for about one month e 

protic. room temperature, or 12 months if refrigerated. 
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itor for topical USE 
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Indications: Gl ma — Chronic -angle glaucoma. : 
nic angle-closure glaucoma after iridecto 


Subacute or chronic é f ; 
where surgery is refused or contraindicated. Certain non- 
ally 





secondary types Of glaucoma, especial glaucoma f 
cataract surgery. y 9d | 
Accommodative esotropia — Concomitant esotropias ^ 
significant accommodative com . 
Contraindications: 1. Active uveal inflammation. f 
2. Most cases of angle-closure glaucoma, due to the pi 
of increasing angle block. EA. eee 
3. Hypersensitivity to the active or inactive ingredients. e 
Warnings: 1. Use in Pregnancy. Sate use o! holinesterase 
medications during pregr ncy has not been establ 


has the absence of adverse effects on the fet 
tion of the neonate. D. MEE —— 4.iris cysts P d atment i ued, may rae 
p Qf the icholine should be administered only with gres enlarge and obsct ] scourrence is more hes porte 
cation. if at all prior to or during general anesthesia O i children. The cysts Usually ? scontinuance ofthe — UR 
receiving anticholinesterase medic: because of poss! | Vi ce | 
respiratory Or Care! ascular collapse Bue 

3 Caution should be obs in treat 

nic v 
















DONIS 












ing glaucoma with 











PHOSPHOLINE IODIDE in f ^ts who are at the same ume c 
undergoing treatment with systemic anticholinesterase medica- 
pe ibe for myasthenia gravis, se of possible adverse additive 
effects. TNR UIN. E 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. . . V US AE RC 

2. Where there is a quiescent uveitis or a history of this condi- 


tion. anticholinesterase therapy should be avoided or u 
cautiously because ot the intense and persistent miosis and 
ciliary muscle contraction that may occur 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for à 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 









salivation, urinary incontinence, diarrhea, profuse sweating, kage 

muscle weakness, respiratory difficulties, Or cardiac irregularities package for O olution 

occur. . sodium hydroxide or acetic acid ma 
6 Patients receiving PHOSPHOLINE IODIDE who are €x- eren pH during manufacturing), chi 


sed to carbamate Or organophosphate type insecticides and tive), mannitol, boric acid and exsiccated 
sticides (professional gardeners, farmers, workers in plants T ET 
nufacturing or formulating such products, etc.) should be 

of the additive systemic effects possible from absorption 








- of th ticide through the respiratory tract or skin. During al CT 
as ks of exposure to sucr pesticides, the wearing of respiratory ; The Ophthalmos: M 4 
Wee aee washing and clothing changes may be -AYERST LABORATORIES — 


“New York, N.Y. 10017 
























ew Jersey Fall Meeting.— 
)htha "all Meeting of the New 
ifie Congress of emy of Ophthalmology 
ege of Oph- and Otolaryngology will be held Nov 
is will be held in Sydney, i, 1978, at the Town and Campus, 
a, ez 7-12, 1979. The college West Orange, NJ. The topic is cata- 
fice bearers'and the —— mets and the guest speakers include 
he Dr E. J. Donald- Drs Douvas, Binkhorst, Galin, Hart- 
v South Wales. The stein, Kelman, DeVoe, Gareia, and 
ry is Sir Eric Willis, Caputo. For further information con- 
St, Sydney, New n Ex 







E BEP P 


P of : The Royal 
ege : 


of Ophthalmolo- 














tact Marshall S. Klein, E 
Secretary, c/o Eye Institute of New. 
Jersey, 15 S Ninth St, Newark, NJ 
07107. 





rt Ellsworth | 
ty, New St Louis Ophthalmological Society 
: Meetings.—The St Louis Ophthalmo- 
logieal Society will hold meetings 
during the coming academic year on 
Oct 19, Nov 16, Jan 25, Feb 22, March 
29, and April 26. The guest speakers 
will be Drs John Flynn, Douglas 
Anderson, Stephen Podos, Harvey 
Lincoff, J. Lawton Smith, and Robert 
Shaffer. The meetings will be held in 
the River Room on the 21st floor of 
the University Club, 1034 5 Brent- 
wood Blvd. For further information 
contact the Secretary-treasurer, Dr 
Harry R. Brady, St Louis Ophthalmo- 
logical Society, 2821 N Ballas Rd, St 
— Louis, MO 63131. | 












Aud i. 


cape 









‘annin, Houston, TX 


Florida Midwinter Seminar in Oph- 
thalmology and Otolaryngology.—The 
Florida Midwinter Seminar in Oph- 
thalmology and Otolaryngology will 
be held Feb 5-7, 1979, at the America- 
na Hotel, Miami Beach, Fla. The topic 
will be “The Cataract Operation.” The 
seminar is cosponsored by the Univer- 
sity of Florida College of Medicine, 
Gainesville, the University of Miami 
School of Medicine, and the Universi- 
ty of South Florida College of 
zæ- Medicine, Tampa. The program is 
accredited by the Council on Medical 
Education of the American Medical 
j | Association, category 1 of the Physi- 
^ oy ha : cian’s Recognition Award. The regis- 


ur 





and $50 for residents on application 
from their department head. Mail the 
registration fee (US dollars only), 
payable to Florida Midwinter Semi- 
nar, to 405 NE 144th St, Miami, FL 
33161. Special reduced rates have been 
Lr o 2 t; arranged with the Americana Hotel, 
*' . *Foumümior. 9500 Eu 9701 Collins Ave, Miami Beach, FL 





xecutive . 


tration fee is $150 for practitioners | 
































Tenth Annual Jules Stein Lecture.- 
The Tenth Annual Jules Stein Lectur 
and Postgraduate Seminar will b 
presented at the Century Plaza Hote 
Los Angeles, on Thursday and 
April 19 and 20, 1979.. 
topic is "Highlights of Nearo-O 
mology.” The Jules Stein Lect 
be delivered by Thomas P. Ke 
— The program chairmer are Rob 
S. Hepler, MD, and Robert D. Y 
MD. For further information cont 
Jules Stein Eye Institute, UC 
School of Medicine, Attention: Mrs 
Hendricks, Los Angeles, CA 90024. 


Glaucoma  Svmposium.- The E) 
Foundation of America will pres 
glaucoma symposium Feb 9-10, 1 
at The Royal Orleans Hotel in À 
Orleans. For further information ¢ 
tact Dr George M. Haik, 823 M 
Blanche Bldg, New Orleans, 
70112. oe 











Course on Corneal aad. 
Diseases.—À postgraduate cí 
corneal and external diseases v 
held Feb 15-16, 1979, at the Univ 
of California, San Francisco. 
further information contaet Exten 
Programs in Medical Education, | 
versity of California, Room 569-U. 
Third and Parnassus avenues, San: 
Francisco, CA 94143. d 





Symposium on Low Visioa.— The Nes 
York Lighthouse Low Vision Serv 
will mark its 25th anniversary wit! 
symposium titled “Low Vision: The ^7 
Problems of Today; The Challenges of — 
Tomorrow." This symposium will be 
held Nov 9-11, 1978, in Manhattan’s — 
New York Hilton Hotel. For further . 
information contact Henry Lee Lan- 
ger, The Lighthouse, The New York 
Association for the Blind, 111 E 59th ^ 
St, New York, NY- 10022. : PE. 



























Ophthalmic Pathology Fellowships.— 
Two-year fellowship positions for re. 
search training in ophthaimie patho 
gy are available at the Armed Fo! 
Institute of Pathology. Frefere 
given to those candidates who 
completed training in clirical q! 
mology or gemeral pathol@y- | 
further information contact HI + 


mon L. Font, program dis 
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N os 
- c 
out the United States and abroad on > ground data on vision research proj- * - 
blinding and disabling eye diseases. ^ ects supported by the NEI. ET eee 
The plan calls for intensified funda- Copies of any or all of these volumés 


mental and clinical research against are available from the Office of e | 





Lorenz Zimmerman, chairman, De- 

partment of Ophthalmic Pathology, 

Armed Forces Institute of Pathology, 
i DC 20306. 

wena such leading causes of blindness and Program Planning and Scientific Re- ‘¥ 


. Ultrasonic Fragmentation, Course.— visual disability as diabetic retinopa- porting, National Eye Institute, Bldg | |. 
An ultrasonic fragmentation cours thy, eataract, glaucoma, retinitis pig- — 3l, Room 6A25, National Institutes 0 

E. eire pM n be mentosa and other congenital and Health, Bethesda, MD 20014. 

z: Nov 30-Vee a l N developmental disorders, macular $- 

AF formation contact Dr Louis Girard, ease, Arabis, amblyopia, retinal Paediatric Ophthalmology and Stra- 
4126 Southwest Freeway, Suite 500, detachment, herpes virus infections f — bismus Symposium. The American As- 
a ‘Houston, TX 77027. the cornea, and uveitis. E sociation for Paediatric Ophthalmolo- 
Be National Advisory Eye Council Re- The Program Planning Subcomm! a Ey and Strabism us wil be holding 

^ search Guide.— The ‘National Advisory tee was chaired b Dr A. Edwarc — their : Fifth. Annual Paediatric Oph- 
-> Eye Council, which is the senior advi- — Maumenee of Baltimore. —— . thalmology and Strabismus Sympo- 
“gory body of the National Eye Insti- = The first volume contains the coun-. sium at the Four Seasons Hotel, | 
ute (NEL, National Institutes of cis overview of current research : Toronto, June 3-6, 1979. For further A 
jealth, has released a five-year plan needs and priorities. The second — information and a complete program 
that will serve as a guide in encourag- volume consists of six panel reports, . write J. S. Crawford, MD, 555 Univer- p 
— ing and supporting research through- . sity Ave, Toronto, Canada M5G 1X8. 4 
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and the third volume contains back- 















rrespondence - 


T .. Lost Contact Lenses a l T ae shé permitted examination of her left Coreelation of Epinephrine Use and 
V gothe Biitor Lam an ophthalmology ma. em showed moderate lid ede- Macular Edema 
| PU the. ! at eel ( ha m Dg ma d | : n ti š ] £n ti n. P l- ‘a o 5 
ute Daio iod Hospitals Medical fight examination al injection, ety Tot Eat Asin T 
up debeo Jie obseried in his recent article in the 


 (QCenter-Associated Eye Residencies did Ve ad Ec 
A contact lens ositioned on the cor- oo ae € : 
ae e Arcuwes, "Correlation of Epineph- 



























Program of eed Jersey. While on nea, Ü d Macul 

` duty I was called to see a patient in. o eae | ag rine Use and Macular Edema m 

. the emergency room with an unusual d Pa this was be a Aphakie Glaucomatous Eyes” (96:625- 

. eye problem. admitted to having contact lenses but 628, 1978), there is a statistically 

^. OnAug 20, 1978, a 27-year-old wom- claimed tọ have lost her left lens about significant correlation between epi- 

n was seen with a red, tearing, pain- four or five months ago. Her husband nephrine use and macular edema in 

ul left ey e. She gave a history of Was present anc also testifi ed ti th e aphakic eyes: However, the X test x 
shad t dtothe with 1dfisa test that is less powerful - 

| al test when a binom- 


itting in a movie theater when fact that she had not used the lenses than the’ 

She immediately ran to a water foun- The corneal contact lens was easily | jal popula pene ined. Using the 
tain and irrig ated the eye. When n0 removed and a ‘superficial corneal - ‘binomial statistic | 3 
relief was obtained, she went tO 2 ^ abrasion was treated appropriate bah 




























uddenly something flew into her eye. since that time. - 







nearby hospital And was subsequently X} tM Mich " Ait MR 
referred to our emergency room. 2 ed ered without sequelae within 
| ke patient was cooperative and in In reviewing the literature to date 
H jos discomfort. She denied pre- — | was unable to find data concerning 
ous oc i + of know? iva d , concern 
isa mona A page o the matter of a lens lost within the eye P< 004; and F 
. She had no history of ai ee for any such length of time. Thus, Dr Th 
"was taking no medication. | perum : 
: visual acuity with glasses was Í - 
As her right eye and she was Nonproprietary Name 
X. and Trademarks of Drug 
Proparacaine hydrochloride Alcaine, t jph- 
thaine, Ophthetic. Fog 
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~“anterior-posterior capability — 


"x Ail "v^ctiors in one probe for ore in- Rapid, fresh-fluid reflux through cutting 
te. sr. one-handed operation. 33 Cen aids in lens hydration (during len 723 
ectomy), blunt dissection of membra- 





ii Surgeon directly controls all furctions 5 nous tissue and washing retinal surface. 
tarcuzh use of foot pedal; fingerip by- 
ass vacuum port ring on hardpiece RB Battery-powered console insures i 
sneties surgeon to regulate rat of as- against electrical hazard. 


is. »iraton wi-hout an assistant. 
er Safety switch provided for instant cut- 3 2 


ap Ziber octic system attaches tc operat- 55 off of all operating functions. 
« 


inc 3» for direct illumination. 
Er Specialized electroplating and lapping I 


pF Məcular construction of handpiece techniques create the most effective 
~  «--iates cleaning, care ard mainte- cutting mechanism available for intra- 
nance... even in the O.R. ocular microsurgery. 


SITE Instrument nanufactured in USA. $7950 complete in carrying case 







Keele |SITE 
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456 Parkway, Lawence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia - Ne: York - Los Angeles * Chicago * Houston * Atlanta * Cleveland 


All roducts repaired and serviced in Broomall, Penna “With the future n Si yht 
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. VIRA-A 
(vidarabine 


ophthalmic 
ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 


. . Clinical Pharmacology. Vira-A is a purine nucleoside obtained 


from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 


fb tocause of the low solubility of Vira-A, trace amounts of both 
oA 


.— Vira-A and Ara-Hx can be detected in the aqueous humor only if 





e is an epithelial defect ih the cornea. If the cornea is normal, 


l only trace amounts of Ara-Hx can be recovered from the aqueous 


humor. 


idoxuridine, Vira-A demonstrated less 


-. cellular toxicity in the regenerating corneal epithelium of the 
bit 





topical antibiotics; gentamicin, erythromycin, 
Or topical steroids: prednisolone or dex- 
yethasone, have been administered concurrently with Vira-A 

thalmic Ointment, 3%, without an increase in adverse reac- 


Vira-A is not effective against RNA virus or adenoviral ocular 


infections. Vira.A is also not effective against bacterial, fungal, or 


chlamytiial infections of the cornea i i 
! infe | or nonviral trophic ulcers. 
aai aindication. Vira. A Ophthalmic Ointment, 3%, is COntraindi- 
IN patients who develop hypersensitivity reactions to it. 


Wafnings. Use in Pre : Vi i i 
As gnancy: Vira-A (vid i 
teratogenic in rats and rabbits. Ten m UM quo Em. 


ercent Vira-A ointment ap- PD-JA-2320-1-P (5-78) 


plied to 10% of the body surface during organogenesis induced * 
fetal abnomalities in rabbits. Whe X0% Vira-A ointment pre 
plied to 2 5 3% of the body surface\of rabbits, no fetal abn = 
malities wer found. This dose greatly! exceeds the total recom- 
mended ophhalmic dose in humans. The possibility of embryonic - 
or fetal damaje in pregnant women receiving Vira-A (vidarabine- 
ophthalmic oiitment), 3%, is remote. The topical ophthalmic doge 
is small, and tle drug relatively insoluble. Its ocular penetration is 
very low. Howwer, a safe dose for a human embryo or fetus has 
not been estallished. Consequently, Vira-A should be used only 
when clearly irdicated. 

It is not knovn whether Vira-A is excreted in human milk. As 
general rule, beause many drugs are excreted in human milk. 
nursing should iot be undertaken while a patient is under treat- 
ment. However, »xcretion of vidarabine in breast milk is unlikely 
because Vira-A t rapidly deaminated in the gastrointestinal tract. 

Mutagenic Poential: Results of in vitro experiments indicate 
that vidarabine ca be incorporated into mammalian DNA and can 
induce mutation » mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo stidies have not been as Conclusive, but there is. 
some evidence (minant lethal assay in mice) that vidarabine 
may be capable ¢ producing mutagenic effects in male germ 
cells. 


ability of various agets to produce such effects and their ability 
to produce heritable jenetic damage. 

Oncogenic Potental: 
vidarabine have beenconducted in mice and rats. 

In the mouse stud; there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same tudy, some vidarabine-treated male mice 
developed kidney neojasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. Se, 
In the rat study, intestnal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma inciderce in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- ¿nd long-term rodent (rat and mouse) 
studies. It is not clear wtether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
Should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Heroes 
Simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewained that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic tintment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 


uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 


Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not 
deamination to arabinosylhypoxanthine Should preclude a 


Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the Conjunctival sac. Too 
frequent administration should be avoided. > 
Dosage and Administration. Administer approximately one hal? 
inch of Vira-A Ophthalmic Oi j 


therapy should be considered. Some severe caSes may require 
longer treatment. 
_ After re-epithelialization has occurred, treatment for an-addi- 
tional seven days at a reduced dosage ( 
recommended in order to Prpyent recirrence. 
Onn AL i 18-167 7-139) 

ment, 3$, is suppli rite’ in. 
ophthalmic ointment tubes of 3.5 g. The bade eye yes à 
of solid and liquid petrolatum. UK 
PARKE-DAVIS es 
Division »f Warner-Lambért Company . 
Morris Pains, NJ 07950. r 
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ca A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 





^ 
VIRUS KERAT i 
-1 V. 
^ E c 
Not only as effective but is also effective : 
as IDU In creating in patients resistant or 
Heroes simplex virus hypersensitive to or z 
keratits. .. intolerant of IDU* | 
acc - PE oa 
Clinica madene. uic Description Rex E onse í P 
Vira-A 31 Previously 70 subjec acts | 
Coatrollei Trals untreated (86%) —— 
yira-A 142 75% had been 101 subjects — 
Vncortroted rials resistant or (71%) 
hypersensitive 
$^ to IDU AE AA ar * : | 
NCTE-In-tfe controlled ancuncontrolled trials, 70 and 101 subjects, ; 3 AT ae ^ . 
reepertivelyepithelializd at the end of three weeks on Vira-A. Vira-A is preservative-íree. 








p^ onfie. Mexca’ Department, Prke-Davis. 


Please se prescribing infomation on preceding page. 


PARKE-DAVIS 





ie 
MEASURE CORNE: 


QUICKLY, 


ACCURATELY — 


Birti | |. 


h. 


_ Professional Results Start With Bausch&Lomk Examination Instruments. 


You can obtain corneal 
readings in less than a minute 
with the Bausch & Lomb Kera- 
tometer. Its "coincidence" 
focusing system, finely cali- 
brated measuring drums, and 
positive patient fixation assure 
^: you of accuracy to "s diopter. 
The Bausch & Lomb Keratorn- 
eter is a one position instru- 
ment that lets you measure 
both major and minor meridi- 
ans without adjusting the optical 
system. The world's most 


respected and preferred ophthal- 
momaeter, the Bausch & Lomb 
Keratometer measures corneal 
curvature objectively; neither the 
patient's judgement nor accom- 
modation can affect the accu- 
racy or determination of the 
findinas. Its critical exactness 
for measuring convex surfaces 
of corneas and concave sur- 
faces of contact lenses makes 
the Bausch & Lomb Keratom- 
eter invaluable in contact lens 
fitting. 

Find out more about this 
and other Bausch & Lomb 
examination instruments, in- 
cluding the Exophthalmometer 


for measuring the degree of pro- 
trusion of the exophthalmic eye, 
and the B&L Thorpe Slit Lamp 
for biomicroscopy, tonometry 
(with the BEL Goldmann 
Applanation Tonometer), and 
contact lens fitting. 

Bausch & Lomb 

Examination Instruments... 

in a word, professional. 


Write for complete 
product information today. 


BAUSCH S. LOMB 
acientitic Optical Products Division 


FICHESTER, NEW YORK 14602 USA 
716-338-6000. TWX 510-253-6189 
TE EX 97-8231, CABLE BAUSCH 4 LOMB 





31st ANNUAL 
WILLS EYE HOSPITAL CLINICAL CONFERENCE 


Oram I. Kline, Jr., M.D., Chairman 


March 1-2-3, 1979 
Varriott Hotel City Line Avenue Philadelphia, Pa. 


Bedell Lecturer 
Norman S. Jaffe, M.D. 
Miami, Florida 


SYMPOSIA 
INTRAOCULAR LEISES EXTENDED WEAR LENSES 
Visual Results & Comlications Kenneth Michaile, M.D., Moderator 
Noman S. Jaffe, M.D. Moderator Antonio Gasset, M.D. 
Turgut Hamdi, M.D. G. Peter Halburg, M.D. 


Jram R. Kline, J£, M.D. Jack Hartstein, M.D. 
Steven P. Shearitg, M.D. Harold Stein, M.D. 


John H. Sheeti, M.D. 


WORKSHOPS 
Cataracts . Intraocular Lenses Phacoemulsification 
Contact Lenses Malpractice Refraction 
rnea Neuro-Ophthalmology Retina 
Jlaucoma Oculoplastic Uveitis 


4 speciel PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants on Saturday, March 3, 1879 
rom 3 a.m. td 12 noon. 


REGS RITON INFORMATION 

'esscaton Fee: $86.00 for practicing Ophthalmologists 
329.00 for Residents & Fellows 
$10.00 for Paramedical Personnel 


For irther formatio contact Jeanne L. Kiska, Conference Coordinator, 4132 Markland Street, Philadelphia, Pa 19724, 
(235 637-0206 


no refunds after February 15, 1979 
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lic Contact Leis es | 



















ontact lens performance that 
ur exacting professional needs. 


Additional Advantages 
Other significant attributes of the Aqua‘lex® 
(tetrafilcon A) lens, contributing to 2 
practitioner success and patient Bm 
acceptance, are: reliable over-refraction,^* yy 
ease in handling, durability, excellent = = 
reproducibility? and exceptionally high <> 
standards of quality assurance, including "n 
10096 wet inspection. A study has shown that - 
less than 596 of lenses shipped were : 
returned because of questionable 
performance, discomfort, damage or __ 
defects.' The fitting procedure is simple a 
fast.4 You can fit from a small diagnostic se! 
or use a dispensing inventory. Lenses may _ 
be ordered by a toll-free phone call, and . 
UCO Optics'serviceis quick and 
dependable. More and dedico. ners 
day. —— 


















































are using Aquaflex lenses:every 
Shouldn't you? 


itattaining a good 
and maximum 















Hydrophilic Contact Lens 


arts and i For more informationanda copy —— » 
uaflex ‘Vault! — of the Professional Fitting Guide, mal ^ 
les to just the coupon. Or, phone toll-free Fd 
aults are 800-828-4580 (in N.Y.State P 

3 and in 800-462-4332). > 









Ee is See following page for 
rical front and back bs ——" 
able fit independent information. 
arge posterior optical 

ty of vision with 

















(tics, Inc., Scottsville, N.Y. 14546 j 
international Contact Lens Clinic, | ,^ 



















Hydrophilic Contact Lens 








































DESCRIPTION TCR 
"AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lens is a nemispherical | i 
second de cornea Sd may cover a portion of the adjacent sclera. The ‘ens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyl- 
methacrylate, N-vinyl-2-pyrrolidone and methyimethacrylate. The polymer is a 
. fhree-dimensional network of terpolymer chains joined by divinyibenzene CfCSS- 

inks, It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
“hydrated in normal saline solution. Lenses have a nominal diameter of 13 m. 


: ACTIONS i 
-In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely ravers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
. properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated fens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
afl oie light transmittance greater than 97%. 


INDICATIONS 


@RQUAFLEX® Hydrophilic Contact Lenses are indicated for the correction of vision 
_. in persons with non-diseased eyes who have spherical ametropias, cornea! astig- 

 matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 
orless, 


' CONTRAINDICATIONS 


. AQUAFLEX* Hydrophilic Contact Lenses are contraindicated in the presence of 
"any of the following conditions: (1) Acute and subacute inflammation of the anterior 
Segment of the eye. (2) Any eye disease which affects the cornea or coniunctiva. 

T 3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
isease which may affect the eye or be exaggerated by wearing contactsenses. 


/ARNINGS 
cations and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 
Solution when off the eyes, the type of solution being dependent en the Sy$- 
ed for disinfection. When the lenses are disinfected with the thermal 
ection system, they may be stored only in BOILnSOAK* Solution ‘sterile but- 
fered isotonic solution containing boric acid, sodium borate. sodium chioride 0.7% , 
reserved with Thimerosal (Lilly) C.001% and edetate disodium 0.1%). When 
nse: are disinfected with the chemical disinfection system, they maybe stored 
iF EXSOL® Disinfection and Storage Solution (sterite buffered ixotonic solu- 
~~ tion of sodium chloride, sodium borate, boric acid, polyvinylpyrrolidone, aolyox- 
- yethylene and polyoxypropylene, preserved with Thimerosal (Lilly) 0.091%, 
(i; chlorhexidine 0.005% and edetate disodium Q. 194). 
No ophthalmic solutions or medications, including hard contact lens solutions, 
-can be used by AQUAFLEX* Lens wearers prior to or whiie the lenses are in place 
on the eyes. Also, no solutions. including hard contact lens solutions, other than 
BOILnSOAK* Solution or FLEXSOL* Solution may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 
Since liquids and vapors may be absorbed by AQUAFLEX* Lenses. they 
Should not be placed in the mouth for wetting, nor wiped with a cloth <r tissue. 


ooo. Abrasions and Infections: ifa lens becomes less comfortable thar-it was when 
5.5 first placed on the wearer's cornea, the lens should be removed immadiately and 
“the wearer's eye and the lens examined for the possible presence ota foreign 
‘i: body. H any eye abrasion, ulceration, irritation or infection is present. of any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
ved immediately and a phvsician consulted. 


.. Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
| Should not be worn while Swimming, sleeping. or in the presence of irritating fumes 

Of Vapors. 
Visual Blurring: !! visual blurring occurs, the fens 
dition subsides. 

. Lens Care Regimen: Patients must adhere to the recommended daily care 

. Procedures for AQUAFLEX* Hydrophilic Contact Lensas. Failure te follow this 

procedure may resuit in the development of serious ocular infections. 


must be remove: until the torn- 


PRECAUTIONS 


Storage: AQUAFLEX* Lenses may be stored oni 


y in the appropriate storage solu- 
tion: BOILNSOAK® Solution or FLEXSOL* Soluti n n 


on depending ondisinfecting 


Cleaning and Dísinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Sepafate procedures and products are needed w clean and to 


~~ disinfect. Two methods of disinfection, thermal or chemical, have deen shown to be 
equally effective, The choice of disinfection system should be made in consultation 
with your eye care Practitioner. 


.. Cleaning: Daily cleaning is necess 
may have accumulated on the lens surf, 


3 C aqueous solution 
m chloride. tyloxapol, hyéiroxyethyt. 

i rrimerosal (Lilly) 0.004% ars adetate dis 
3^ eee BAN +S). Lenses must be cleaned before they are 

ted, OSHS on the lenses tend to harden ; dificult: 
“~ remove after the lenses are disinfected, ates penis 


ical regime! s may iis Nasa with either a heat or chem- 
e other must be selec 

must not alternate between methods, eiected. but not both. The user 

, fected after clea 


de dol TF S i i 
en, AQJRSEPT* Patiént Unit and BOILnSOAK® $ uon Mele A 
LOM must be useg fot.daily stora 
9» AQUASEPT# Patient t 


Sontainers must soi “nit requires distilled water. The AQUAF: 


to disinfecting the a! eee ed i rogh BOILnSOAK* 





X ADAPETTES © Lubri 
X* Pat; 


ammo 


Chemicil Disinfection: Disinfecton with PRE EX* Cleaning Solution, 

FLEXSOÉ Solution and NORMOL* Rinsing Solltion (sterile buffered isot#Ric 

aqueous silution of sodium chloride, sodium borate and boric acid, presefved with 

Thimerosallilly) 90049; e3etate disodium 0.1% and chlorhexidine 0.005%) hs — 

also been shwn to be an effective disinfection system for daily care of 

AQUAFLEX Lenses. AQUAFLEX* Lenses must be cleaned and rinsed daily (cr. p` 

after wearingwith PREFLEX* Cleaning Solution and NORMOL* Rinsing Solution. e * 

The AQUAFLIX* Lens Storage Containers must be emptied and refilled with frash 

FLEXSOL* Soition each time the lens is stored, Fresh F LEXSOL* Solution must 

be used daily fc storage and disinfection. WARNING: DO NOT MIX OR ALTER- 

NATE THE DISNFECTION AND STORAGE SYSTEMS F LEXSOL* SOLUTION -} 
e 






SHOULD NOT iE USED WITH HEAT. 


Hygiene: Beforihandling the lenses, hands must be washed, rinsed thoroughly ^ 
and dried with ant-free towel. Cosmetics, iotions. Soaps, oils and hand crearas 
must not come ircontact with the lenses since eye irritation may result. If hair " 
spray is used whe the lenses are being worn, the eyes must be kept closed until 

the spray has seted. 

Fluorescein: Nesr use fluorescein while the patient is wearing the lenses 

because the lens will become discolored. Whenever fluorescein is used, flush 

the eyes with normi saline solution and wait at feast one hour before replacing the 
lenses. Too early ralacement may allow the lenses to absorb residua! fluorescein. 


ADVERSE REACT)NS 


Serious corneal dar&ge may result from wearing lenses which may have soaked 
in hard contact lens Slutions. Eye irritation may occur within a short time aftar put- 
ting on a hypertonicins, Removal of the lens will relieve the irritation. 

Very rarely a lensnay adhere to an eye as a result of a patient sleeping with 
the lens on, or as a rejtt of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient m&be instructed to apply a few drops of BOILNSOAK® Solu- 
tion (if using a thermalisinfection regimen) or ADAPETTES* Lubricating Soluti 
(buffered isotonic aqu&us solution containing ADSORBOBASE* Ipolyvinyl- 
pyrrolidone with other Wer soluble polymers] with Thimerosa! (Lilly) 0.004% # 
edetate disodium 0.1%dded as Preservatives) (1f using a chemical disinfec 
regimen), and wait untilhe lens moves freely before removing it. 

Clinical studies indice that corneal edema as manifested by symptoms such 
as rainbows or halos arond light or visual blurring may occur if lenses are worn 
continuously for too long time. Removal of the lenses and a rest period cf at least 
one hour generally relievihese symptoms. tf symptoms do not subside promptly, 
professional consultation *36uld be obtained. E 

Excessive tearing, untgal eye secretions and photoptiobia are not normal: if 
these symptoms occur, th tient should be examined to determine their cause. 


DOSAGE AND ADMINISTATION i 
Fitting: Conventional methds of fitting contact lenses do not apply to 
















AQUAFLEX* (tetrafilcon AAydrophilic Contact Lenses. For a detailed description 

of the fitting technique. refe the Professional Fitting Guide for AQUAFLEX* ) « 
Hydrophilic Contact Lenseszapies of which are available from: UCO Optics, inc., 
Scottsville, New York 14546. 
Wearing Schedule: There ny 
lenses initially. Therefore, th 
wearing schedule should be 












be a tendency for the patient to overwear the 
iportance of adhering to the following intial daily 
d to the patient. 











Wea Rest Period Wear Time 
Day (Hoursi {Hours} 
vo À e 4 
"- 2 4 
3 2 5 
4 2 5 
5 2 5 
: 1 8 
1 7 
8 8 2 
9 1 8 
10-14 10 1 balance of 4 
15 ali waking h waking hourst 
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Lens Care and Handling: Care muste taken on the initi 


dion | al visit t6 assure that the 
patient is supplied with an appropriatekQUAF| EX* 


Patient Care Kit and fully 
e lenses. As with any contact 
compliance 
How Supplied: Each lens is Supplied sterile in àgfass vial containing normal 
saline solution. The glass vial s cad wit £ TE. 
manufacturing Benfica sere: Es een Sere eee TETTE 
The AQUAFLEX* Patient Care Kit is required fotlens ci 
Storing of the lenses, The Kit may consist of elre: 
Thermal Disinfection Regimen i 
AQUAFLEX* Patient Care Kit 
AQUASEPT® Patient Unit 
AQUAFLEX* Lens Storage Container 
PREFLEX* Cleaning Solution D æ Cata 
BOILnSOAK* Solution aes Catalog NovA1301 
AQUAFLEX® Patient instruction Book dd Cataícg No? 0102 
Chemicai Disinfection Regimen ; 
AQUAFLEX* Patient Care Kit d : 
AQUAFLEX* Lens Storage Container 1 
PREFLEX* Cleaning Solution 
NORMOL* Rinsing Solution 
FLEXSOL* Disinfection and Storage Soluti 
cating Solution 
instruction. LOOR., 






eaning. distlection and 
of the following: 
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Catalog No. A0202 
Catalog No. A1201 
Catalog No. A 1401 
NO. ÀA1501 
Catalog No. A1601 
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_ injecting a low viscosity resin into the 
common carotid arteries at unphysio- 
logic pressures. Fine peripheral reti- 
nal vessels are poorly filled. Fragile 
casts of equatorial and peripheral reti- 
. nal vessels frequently fracture during 
=~ processing. Incomplete alkali diges- 
^ tion of tissues results in irregular 
cords that must be differentiated 
from true vessels. In spite of these 
limitations, there is a great deal to be 
learned from the technique. 

© Critical readers will undoubtedly 
differ with the interpretations in this 
book, but no one will come away with- 
out being enlightened. A controversy 
exists concerning the origin and 
. distribution of the radial peripapillary 
capillaries (RPC), a capillary system 
located in the inner retina. Previous 
investigators have stated that the 
RPC rarely form anastomoses with 
one another, pursue a_ relatively 
straight course, and arise from the 


ein angiog 


bifureations, anastomose with one 
another and with deeper retinal capil- 
laries, and that they originate from 
retinal arteries. Surprisingly, the 
course of the RPC appears much more 
tortuous than in India ink prepara- 
tions at lower magnifications. The 


nar pattern, except in the far periph- 
ery and macula areas, where there isa 
EE red capillary pattern. Retinal 
arte 










also have marked constrictions at sites 





disc. Shimizu and Ujiie clearly demon- 
strate that the RPC undergo frequent. 


authors also have shown that the reti-- 
nal vessels are arranged in a trilami- - 


and, to a lesser extent, veins. 


possess a capillary-free zone. Arteries concepts are reiterated. Thus. 7 
3 overlap helps to »uild the text well and” 


















of branching. Ak 
arteriole casts, 


their relationship to the — 
also beautifully lustrat 

never before seen. Cl 
researchers interestet 
eulation of the 





THOMAS A. WEINGEIS 
Iowa City a 


The Fine Art of Prescribing Glesses Wit i 
Making a Spectacle of Yourself, by Benjamit 
Milder and Melvin L. Rubin, 421 pp, with illus. 
Gainesville, Fla, Triad Scientific Publishers 
1978. S 

Most ophthalmologists engage daily 
in the practice and art of refraction.. 
Refraction is the cornerstone of the . 
basie, complete eye examination and > 
yet it is often felt to be a time- — 
wasting burden. One would assume, in 
fact, that a text on the subject would, - 
of necessity, be rather dry and sopo- > 
rific. Milder and Rubin, however, 
collaborated to produce a most lively, - 
informative, and readable book (as is- 
Rubin’s Optics or Cliniecans, Tr 
Scientific Publishers, 1971). There 
even a bit of poetry mixed in with t 
prose. s D | 
The chapters are arranged so hat 
each topic is treated in depth with 
good illustrative clinical cases. 
themes recur throughout the 00 
concepts are reiterated. Thus, | 











































. also aids in teaching. Repeated ideas 
and facts are better remembered. In 
the actual ease histories, the authors 
have treated us to their humorous 
bent. Additionally, their humility as 
recorded should serve as a model for 
all. 

~~. If one believes he knows all there is 


ing myopia, hyperopia, astigmatism, 
< aphakia, presbyopia, and so on, and 
. knows when he is going to produce 
- anisophoria and aniseikonia and can 
"readily correct for it, then possibly 
Wire is no need to read this book. But, 
r the vast majority of us, Milder and 
"hbin's book stands as a complete, 
«concise, and readable source of knowl- 
. edge concerning refraction and, as 
^Nsuch, has tremendous educative value. 
+ It is unreservedly recommended. 

aad JOHN H. MENSHER, MD 
Iowa City 


ünfurung in die operative Technik, by G. 
184 pp, 343 illus, $55.20, Berlin, Spring- 
ig inc, 1978. ; 
is a most unusual and informa- 
roduction to ocular surgery. 
author has obviously been for a 
ong time under the influence of the 
|| genius of Hans Goldmann and his 
-~ pupil, P. Niesel. The topic is dealt with 
.. im an extraordinary form. The basic 
. aspeets of ocular surgery are dis- 
cussed from a mechanical and physical 
. point of view. Stress on the tissues, 
. various types of cutting, the effect of 
‘Sutures, and other aspects are dealt 
ith in a scientific manner. The 
precise and concise text is comple- 
mented by superb sketches. 
Only a few of the specific surgical 
. procedures are then discussed. Again, 
this is done mainly from a mechanical 
point of view. The whole approach is 
one that you would expect from a 
Superb mathematician or engineer. 
Yet the text is simple and can be 
understood by any physician. This 
“book should be available in English so 




























that a larger audience could have 
38 zu ^ : . 
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F.C. Buopi, Mp 
Iowa City 






| Phy iology of the Eye: An Introduction to the 
“ative Functions, by Irving Fatt, 232 pp, with 
_ lus, $19.95, Woburn, Mass. Butterworth Scien- 
tific Publications, 1978. 
aa This ibe ok is intended to serve as an 
introdue Ory text for students in 
a try.and is written with strong 
loengineering orientation by an au- 
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to know about the pitfalls in correct- 


: book to bring together in a lueid form 








thor who extensively contribut@ to 
the topics covered through orignal. 
researeh, which has been publised 
mostly in Experimental Eye Researh, 
The author's preference is obvias 
from the partition of the materi], 
Forty-five percent of the book deis 
with water and gas transport throug: 
the cornea, 20% concerns intraoculz 
pressure and its measurement, whil 
5% addresses the retina and six line. 
address electrical events in the retina. 





Motility and sensory function of the 
eye are not covered and physiological. 
mechanisms are treated lightly, if at 
all. The content is thus more restricted - 
than the title promises. This might | 


mislead the potential reader. The book 
presenis an in-depth analytical .sum- 
mary of water and gas transport 
phenomena by means of a “teleologi- 
cal approach." The reporting is fac- 
tual, the analysis is detailed, the deri- 





vations of differential equations are 


explicit, and the penetration into the 





th physical chemist’s view of we 
and gas transport, which is app 





. mostly to the cornea with all its im 


cations for corneal hypoxia f 

contact lens wearing. This is mate 

that is not otherwise available in 

completeness. The text could be 

foundation for an advanced cours 

the physiology of the cornea. 
HANSJOERG E. KOLDER, 
Iowa City 


Parsons’ Diseases of the Eye, ed 16, by 
phen J.H. Miller, 618 pp, with illus, $25, | 
burgh, Churchill Livingstone, 1978. 


This must be the most popular sl 


: textbook on ophthalmology in 
English language. The first edi 
„appeared in 1907 and this is now 
J6th edition. After Sir John Parf 
‘editorship, Sir Stewart Duke-E 


topics shows perspective as well as ™ 


insight. The author is comfortable 


when discussing molecular mecha- ^. 
nisms. The book is a delight to read - 


for anyone who enjoys a formal trea- 
tise with clearly stated hypotheses 
and their inductive exploration. The 
sequenee of topies follows volume 1 of 
The Exe by H. Davson. The clinician 
will benefit from reading the chapter 
on tonometry, whieh is based on Glos- 
ter's exposition in International Oph- 
thalmology Clinics, 1965. The numer- 
ous line drawings are helpful and the 
printed text is well structured. 

A goed number of misrepresenta- 
tions crept into the text and should be 
eliminated in ancther edition. The 
following illustrate such misrepresen- 
tations: “The antagonist of the muscle 
closing the iris is simply its tissue 
elasticity and inflated blood vessels"; 
"The iris crypts allow passage of aque- 
ous humor from the posterior to ante- 
rior chamber"; “The sclera... has no 
rigidity of its own"; "The Goldman 
applanation tonometer requires 30- 
second contact with the cornea to 
make a reading”; “There is little or no 
differenee in corneal physiology [be- 
tween man and rabbit] and"... the 
blink .. .is of course not the period of 
no visior because the lids do not cover 
the central optical zone of the 
pupil...." There are also annoying 
typographical errors, like "specie" or 

These. shortcomings Should not de- 
tract from the unique value . 


Vi 





i ng residents, or family practit 
the text is clear, to the poinz, 


-. well organized. Numerous black . 


white and a few color illustrzti 
accompany the text. Dr Miller 

incorporated many recent advanee: 
ophthalmology (such as fluoresc 
angiography, acute posterior multi 


lal. This is a most useful list a 
e of benefit to Americ 
10logists. 

All in all this is a delightful a 
useful book and it is not surpr:si 
it has been popular for more th 
70 years. 











F. C. BLopi, M 
Iowa City 


Surgery of the Eye, by E. D. Dorreti, 217 fi 
: 9 illus, $28.50. Philadelphia, JB Lippincott C 
78. des | 


This book comes from The Mag 


field’s Eye Hospital and is an 
lent introdudion i ni 
gery. The tet 
and complemented-by4 Ja 
of diagrammatic sketches 













, the bo& does 


Ww surgeon. j 
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It's easy to say that the Spectacle Indirect is the most ver- 
satile ophthalmoscope system available. And it’s easy to 
see why. 


Three basic components—Keeler (corrective or plano) spec- ^ 


tacles, a quality indirect and a bright spotlight—combine to 
-make the Spectacle Indirect the ideal instrument for office 


Se BR procedures. And, when Keeler's loupes are substituted. it 


becomes a valuable surgical aid. 


One more thing: the Spectacle Indirect system includes a 
portable battery pack, providing complete freedom in the 
office and on your rounds .. . which makes the comfortable, 
lightweight Spectacle Indirect the most convenient to use. 


S easy to say that the Spectacle Indirect is the best. And 3 
as easy to prove. Just try it on. 4 


KEELER 


5 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353 ] 
11 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0: 
F. arriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 
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Broaden your own 
field of vision... See the 
Marco Projection : ; 
Perimeter 


All of the quality that you'd expect to 
find at far greater expense, is now 
available in Marco's advanced Pro- 
jection Perimeter. 

Marco offers for the first time the 
option of either an automatic 
marking device or a straight man- 
ual marking system. The choice is 
yours depending on your specific 
diagnostic requirements. 

Add toô this feature Marco's 
built-in light meter, which as | 
sures a sensitive control of lum- 4 «2 
inosity, and you have two excel 
lent reasons why you should see 
the Marco Projection Perimeter. 

The Marco Perimeter is available 
for immediate delivery. For full details, 
including a pleasant surprise on cost, 
contact the distributor in your area 
He'll be pleased to provide a dem- 
onstration at your convenience. 


Automatic Marking Recorder Automatie Marking Activator 


and Manual Override Switch 


W // MARCO 


1409 San Marco Boulgvard/P.O. Box 10157/Jacksonville, Florida 3:207 /904/396-4210 


+ 





X (LINICAL APPLICATIONS 
~~ or NW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 


Anatole Hotel ^ Dallas, Texas 


PUPPCSE 
-h= multitude of new ophfalmological diagnostic tests now available is a f 

| | S source of 
zo "fusion to many practitioners. The goal of this program is to present a meeting ed 
= ^c. these tests as simply as possible and suggest a logical approach to tFeir 
u&isization. 


FACULTY -Ax 
Jiot Berson, M.D., Bosta William Hutton, M.D., Dallas 
Alan Bird, M.D., London | Richard Lewis, M.D., Ann Arbor ~~ 
Frederick Blodi, M.D., lava City John R. Lynn, M.D., Dallas 
Peter Bringewald, M.D. Dallas Ronald Michels, M.D., Baltimore 
Devron Char, M.D., Sar Francisco Karl Ossoinig, M.D., lowa City 
Steven Charles, M.D., femphis John Sheets, M.D., Odessa A 
5. Jackson Coleman, M.D., New York William Snyder M.D., Dallas 
Edward Cotlier, M.D., New Haven Richard Srebro, M.D., Dallas 
Victor Curtin, M.D., Mami Gerald Tennant, M.D., Dallas 
Gary Fish, M.D., Dallé Albert Vaiser, M.D., Dallas 
H Mackenzie Freemin, M.D., Boston George Weinstein, M.D., San Antonio 
Dwain Fuller, M.D., [allas Lorenz Zimmerman, M.D., Washington D.C. 
TOPICS 


>resurgical Evaluation of Eyes with Cataracts and Other Opaque Media: ultrasonography, 
bright-flash electroretinography, visually evoked potential, laser interferometry standard 
retinal function tests — 


Tumor Evaluation and Management: fluorescein angiography, "P, ultrasonography, 
tumor skin testing, Aqueous enzymology, enucleation—pros and cons 


Diagnosis and Maragement of Hereditary Fundus Disease: electroretinography, slectro- 
cculography., dark adaptation, visually evoked potential, fluorescein angicgraphy, genetic 
-ounseling, metakolic concepts 


2ROGRAM DIRECTORS 
Sectors Vaiser, Hyder, Hutton and Fuller 


SPONSORED BY 
Retina Service, Presbyterian Hospital of Dallas 


Retina Fourdation of the Southwest — 
Ophthalmoltgy Department, the University of Texas Health Science Center, Dallas 


ACCREDITATION 
! a.credit hiurs in Category 1 of the Physician's Recognition Award of the AVA 


FEE 


$250.00 
$125.00 (fesidents with letter from Department Chairman) 


This fee irtludes the scientific program, 2 evening activities (privete viewing »f POMPEII 
AD 79 EXHIBIT at the Dallas Museum of Fine Arts with hors d'oeuvres, and a Texas 


barbecue). and 2 luncheons. 
Spotises Wogram includes POMPEII EXHIBIT, Texas barbecue, and special daily activi- 
ties—$75:10 





AR 


For furtherinformation please write or call: A. Webb Roberts Center for Continuing 
Education, 500 Gaston AventtesDallas, Texas 75246 (214) 820-2317 


For registraon make checks payable to A. Webb Roberts Center 


Extra ticket for the POMPEII evening are available in limited quantities. a 


Show & Tell 


with the new GR-8 medical 
palet system from Keeler. A nPar- -projection 
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